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ABSTRAK 

Model Pembelajaran Flip adalah satu trend baru dalam ICT yang boleh meningkatkan 

proses pengajaran dan pembelajaran termasuk pembelajaran Fizik. Pembelajaran Fizik 

adalah sukar bagi sesetengah pelajar dan ini menyebabkan pencapaian akademik yang 

rendah dan keenganan untuk mempelajarinya. Oleh itu, terdapat keperluan untuk 

menggunakan kaedah pembelajaran yang sesuai untuk menjadikan pembelajaran yang 

berpusat kepada pelajar. Ini adalah penting untuk menjadikan Model Pembelajaran 

Flip dalam pendidikan Fizik suatu kaedah pembelajaran yang menyeronokkan dan 

menarik untuk pelajar. Tiada kajian penyelidikan yang dijalankan di sekolah-sekolah 

menengah Palestin mengenai keberkesanan Model Pembelajaran Flip dalam 

pendidikan Fizik. Objektif utama kajian ini adalah untuk mengkaji kesan 

pembelajaran flip dalam pendidikan Fizik kepada pelajar sekolah menengah Palestin 

dari segi motivasi, pencapaian dan kemahiran pemikiran kritikal. Untuk mencapai 

matlamat ini, penyelidik membangunkan satu siri pelajaran video dengan 

mengintegrasikan ICT dalam topik-topik Fizik. Kaedah kuasi eksperimen telah 

digunakan. Sampel kajian adalah terdiri daripada 113 pelajar dari gred 11 di Palestin. 

57 pelajar ditempatkan dalam kumpulan eksperimen Model Pembelajaran Flip, 

manakala yang lain 56 orang pelajar dalam kumpulan kawalan. Tiga instrumen yang 

digunakan dalam penyelidikan ini meliputi Soal selidik Motivasi Fizik, Ujian 

Pencapaian Fizik dan Ujian Kemahiran Pemikiran Kritis California. Kajian ini 

disahkan dan mempunyai kebolehpercayaan yang tinggi. Kajian tersebut telah ditadbir 

dua kali untuk pelajar yang sama dalam pra dan pos reka bentuk ujian. Kedua-dua 

data kuantitatif dan kualitatif telah dikumpulkan. Analisis deskriptif dan inferensi 

telah digunakan untuk data kuantitatif (ujian-t, ujian ANOVA, ujian MANOVA dan 

ujian regresi berganda). Selain itu, maklum balas daripada kedua-dua orang guru Fizik 

yang melaksanakan kajian ini telah diperolehi berdasarkan faedah dan cabaran 

pelaksanaan daripada penggunaan Model Pembelajaran Flip dan refleksi mereka 

mengenai hasil penyelidikan. Terdapat perbezaan yang signifikan secara statistik di 

antara kumpulan kawalan dan eksperimen memihak kepada kumpulan Model 

Pembelajaran Flip untuk Soal Selidik Motivasi Fizik dan Ujian Pencapaian Fizik. 

Sementara mengenai Ujian Pencapaian Fizik dan Ujian Kemahiran Pemikiran Kritis 

California, terdapat perbezaan yang signifikan antara kedua-dua kumpulan. Dapatan 

kajian mendapati faktor-faktor demografi adalah signifikan bagi jantina dalam 

pencapaian Fizik dengan pelajar perempuan mengatasi pelajar lelaki. Dapatan 

mendapati umur pelajar juga adalah signifikan dalam motivasi untuk belajar Fizik. 
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ABSTRACT 

Flipped learning model is a new trend in ICT that can improve the teaching and 

learning process including Physics. Learning Physics is difficult for some students and 

this causes low academic achievement and estrangement. Thus, there is a need to use 

suitable learning methods to personalize learning. This, in turn, makes the student the 

center of the teaching-learning process. Flipped learning in Physics teaching is 

important to make the subject fun and attractive. There were shortages in research 

studies conducted in Palestinian schools concerning flipped learning effectiveness of 

Physics teaching. This study investigates and describes the effects of flipped learning 

in Physics teaching on the Palestinian secondary school students’ motivation, 

achievement and critical thinking skills. The topic is relevant because it tends to 

improve the learning process of physics in secondary schools. To achieve this, the 

researcher developed a series of video lessons by integrating ICT in Physics topics.  

The quasi-experimental method was used. The sample was 113 students from grade 

11 in Palestine: 57 students in the experimental group, and 56 students in the control 

group. The three research tools were Physics Motivation Questionnaire, Physics 

Achievement Test and California Critical Thinking Skills Test. They were validated, 

piloted and found to be reliable. They were administered twice for the same students 

as pre-test and post-test design. Both quantitative and qualitative data were collected. 

Descriptive and inferential analyses were used for the quantitative data (T-test, 

ANOVA, MANOVA, and multiple regression tests) to determine the differences and 

relations between the groups. Two Physics teachers who implemented this study 

responded positively towards the benefits, challenges of implementing of the flipped 

learning; and their reflections on the research results. It has been found that there were 

statistically significant differences between control and experimental groups in favor 

of experimental group for motivation and achievement. While concerning the critical 

thinking skills, there was no significant difference between both groups. Also it is 

found that gender is significant in Physics achievement toward female students and 

the students’ age is significant in motivation to learn Physics toward younger students. 
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  CHAPTER I

 

 

INTRODUCTION 

1.1 INTRODUCTION 

As educational technology is evolving and developing rapidly all over the world, 

teachers face the challenges for learning and accessing technology tools in order to 

present the content in a smarter, faster and better way (Prensky 2010). The increased 

use of educational technologies offered new opportunities for educators to engage and 

motivate learners. This technology was harnessed in implementing Flipped Learning 

(FL) which in turn may increase student motivation and comprehension (Bathker 

2011; James et al. 2014). The FL is not just using technology, it is a technology-

enabled teaching technique (Walsh 2012). FL is growing continuously as the 

technology integration in teaching/learning process is increasing (Hamdan et al. 

2013). In this view, Toppo (2011) considered the FL as the latest technology that 

changed teachers' task; it inverted their school day upside-down, in which it offered 

more control of material and more face to face (F2F) time with students. 

The FL uses digital technology for shifting the direct instruction outside of the 

group learning space to the individual learning space (Brunsell & Horejsi 2011). This 

helps teachers to maximize individual F2F time with students (Bergmann & Sams 

2014b). The extra free time can be used by students to collaborate with peers, engage 

more deeply with content, practice skills, and receive feedback on their progress. In 

addition to that, teachers can use the extra freed time to give students more control 

over their own learning by coaching, inspiring and assisting them with challenging 

projects (Hamdan et al. 2013).  
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The FL attracts the attention of educators as well as funders such as Bill Gates 

who is a main backer of the famous Khan Academy (Toppo 2011). Students can 

prepare their lessons online by viewing Khan Academy website and come ready to 

classroom for applications and higher order thinking skills; take in account that it 

includes more than 2,400 video lessons of various subjects for free; this caused Bill 

Gates to say “I had been looking for something like this- it is so important” 

(Thompson 2011). It is worthy to mention that Salman Khan who is the founder of 

Khan Academy did a great contribution to FLM that he began the video recording 

process since 2004 (Quan 2015). 

Flipped or inverted classroom model use technology to reduce the length of 

time spent in the classroom and this free time can increase the learning activities 

during lesson periods (Bishop 2013; Brunsell & Horejsi 2013). Active learning 

strategies can be used inside the class to provide opportunities for greater teacher-to-

student mentoring, peer-to-peer collaboration and cross-disciplinary engagement. This 

will challenge and engage today's students in the "flipped classroom" model (Roehl et 

al. 2013). In order to maximize the value of the F2F time inside the classroom, 

teachers can use FL to remove the one-way communications such as lecturing and 

direct instruction from the classroom time and shift it to home by using the suitable 

technology. Other activities can be shifted outside classroom by creating videos or 

other materials such as providing overview for new topics, posing questions for 

developing answers by the students and for prerequisite contents (Sams & Bergmann 

2013; Bergmann & Sams 2014b). 

Sams and Bergmann (2013) illustrated that flipping classrooms is, instead of 

listening to the teachers lecture inside the classroom and going home for homework to 

practice what they learned, students watch the lecture at home and come to class for 

homework to practice what they have learned. Many scholars agreed and asserted that 

Flipped classroom enabled teachers to shift the teaching/learning process from 

teacher-centered approach to students-centered approach to maximize time usage 

(Bergmann & Sams 2012; Miller 2012; Hamdan et al. 2013; Roehl et al. 2013; Sams 

& Bergmann 2013; Bart 2014; Bergmann & Sams 2014b; Gilboy et al. 2015). The 

classroom time  of the F2F sessions can be utilized for the application of the online 
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materials and to be used for deep understanding, problem solving and developing 

skills of the subject matter (Bergmann & Sams 2012; Riendeau 2012). There is a 

possibility to engage Millennial students by introducing the learner-centered 

opportunities inside class for greater teacher-to-student mentoring and peer-to-peer 

collaboration (Prensky 2010). 

The flipped classroom pedagogy is not a novel idea per se. Before its 

inception, students could prepare some lessons or make some notes by reading 

selected texts according to their teachers before going to the classroom to discuss it. 

The innovative aspect of this methodology is that the flipped classroom adopts the 

technology of the audio-visual option in preparing videos lessons (Sams & Bergmann 

2013). Some educators think about flipped classroom is creating videos by teachers to 

be watched at home by students. Although it is an essential ingredient, the most 

important part of the flipped classroom is the best use of time with students inside the 

classroom (Sams & Bergmann 2013). 

The Flipped Classroom Model turns the teaching/learning process on its head. 

Bathker (2011) and Wolff and Chan (2016) looks to the flipped learning (FL) as it 

moves the majority of lectures out of the class by recording video lessons and 

uploading them to the internet in order to have more time for interactive activities 

inside the classes. The direct instruction of lower levels of understanding and 

remembering of Bloom’s Taxonomy move to outside class; while the upper levels of 

application, analysis and creation take place inside class (Marshall & DeCapua 2013). 

Therefore, there is no need for the students to consume their energy inside the 

classroom in the lower levels of Bloom’s Taxonomy. They can go through them for 

understanding and mastering the concepts outside the classroom due to their time and 

pace. They can view the video lessons as many times as they want to understand the 

lessons. This method enables low-level achievement students to prepare and 

understand the lesson better before going to class. This will help them with their 

teacher to focus on the upper levels the Bloom’s Taxonomy inside the classroom 

(Marshall & DeCapua 2013).  
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Although the FLM is not the panacea to solve all educational problems, it can 

be a way to create better learning environment toward student-centered approach 

according to the existed researches (Hamdan et al. 2013; Gilboy et al. 2015). In this 

issue, the question that Gojak (2012) asked about the promising FLM is “not whether 

to flip or not”, it is how to get the best use of its benefits to be effective toward 

increasing the learners conceptual understanding. 

1.2 EDUCATIONAL SYSTEM IN PALESTINE 

The Ministry of Education (MOE) and Higher Education in Palestine were together 

established in 1994 as one ministry directly after the so-called Oslo peace agreement 

(UNESCO 2008). The Palestinian National Authority (PNA) had taken over the 

responsibility of education in West Bank (WB) and Gaza Strip (GS). Before that, 

there were three education systems for the Palestinian students (Shehadeh 2012). The 

first is the Jordanian education system in WB and some schools in Jerusalem. The 

curriculum, textbooks, regulation laws and general higher school certificate exam 

(Tawjihi) are the same as in Jordan. The second is the Egyptian education system in 

GS. The curriculum, textbooks, regulation laws and general higher school certificate 

exam are the same as in Egypt. The third is the Israeli education system in Jerusalem 

and the occupied part of Palestine in 1948. The curriculum, textbooks, regulation laws 

and general higher school certificate exam are the same as in the so-called Israel. 

Directly, the MOE with the help of UNESCO prepared the First Palestinian 

Curriculum Plan (UNESCO 1998) and began the process for developing the 

textbooks. It was a historical opportunity for Palestinian to produce a special well-

developed curriculum that fulfills the needs and aspirations of the Palestinian society 

and to unify the education system at least in West Bank, Gaza Strip and East 

Jerusalem. The Palestinian new curriculum introduces English language in the first 

grade instead of fifth grade, Information Technology (IT) courses for grades 5-12 and 

civic education (Shakhsher-Sabri & Abou-Dagga 2006). 

There are three education service providers in Palestine (MOEHE 2014:14-

15). The largest one is the government where the MOE is responsible for all public 
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and private schools. It oversees 67.1% of all students in Palestine. While the second 

one is the United Nations Relief and Works Agency (UNRWA) which is responsible 

for Palestinian refugees and oversees 24.1% of the Palestinian students. The UNRWA 

schools contain grades 1-9 only and after that students transfer to the public or private 

schools. In addition to that, UNRWA operates in Lebanon, Jordan, and Syria for the 

Palestinian refugees. The last provider is the private sector, which is a growing service 

provider for education and is directed by charities, enterprises and individuals. The 

private sector oversees 8.8% of the Palestinian students (MOEHE 2014). 

The Palestinian general education begins from first basic grade and continues 

until the 12th grade, which is the second secondary grade. The minimum enrolment 

age for the 1st basic grade is five years and eight months for the government schools, 

while it is five years and six months for the private schools. The pre-school stage 

(kindergartens) remains within the private sector under the umbrella of MOE for 

licensing and supervising (UNESCO 1998). Pre-school education serves kids of age 

four to five years old. Local and international institutions provide pre-school services 

with local private sector. Recently, MOEHE only oversees the pre-school education. 

In addition to that, MOEHE is moving toward joining the pre-school education to the 

governmental public school system (MOEHE 2014). 

The Palestinian general education system consists of basic and secondary 

stages. The basic education consists of grade (1-10) which is compulsory and divided 

into grades one to four (preparatory) and (empowerment) for grades five to ten. The 

general secondary stage (Take-Off) is a two - year stage and consists of grades (11-12) 

which are 1st and 2nd secondary and has two main branches: (i) Secondary academic 

education that contains scientific and humanity branches. (ii) Secondary vocational 

education that contains 5 branches: commercial, agricultural, nursing, industrial and 

tourism. At the end of grade 12, the “students sit for the General Secondary Exam 

(Tawjihi), and their final scores are essential for entering the universities” (MOEHE 

2016).  

The duration of scholarship in a year is nine months starting on the first day of 

September of each year and continues to the end of May of the second year. It 
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comprises two academic semesters, and the final grade is divided equally for both 

semesters. The first three basic grades are subjected to performance evaluations 

without exams. The  students of other grades (4-12) are evaluated through different 

exams per semester as the following sequence: 10% for the monthly exam, 30% for 

the mid-term, 10% for another monthly exam, 10% for students participation and 40% 

for the final semester exam (MOEHE 2016). 

The vision for education adopted by the Palestinian Ministry of Education 

(MOE) in the third Strategic Plan 2014-2019 is (MOEHE 2014:31): 

“To prepare human beings who are proud of their religious values, national 

identity, country, and their Palestinian, Arab and Islamic culture; who 

contribute to the development of their society; who think critically and actively 

seek knowledge, innovation and creativity; who interact positively with the 

requirements of scientific and technological development ; … … and build up 

an education system which is accessible, diversified, multiple, flexible, 

effective, efficient, sustainable, responsive to local needs and qualitative”. 

Palestine participated in the “Trends in International Mathematics and Science 

Study” (TIMSS) of grade 8 for the first time in year 2003, and then continued to the 

subsequent years 2007 and 2011. The TIMSS scores provide data about national and 

international trends in science and mathematics achievement. It gives the decision 

makers the opportunities to know their level and status in mathematics and science 

teaching scores compared to other participating countries in order to take the suitable 

decisions for the educational improvements. The Palestinian results were behind and 

less than the international average scores for both mathematics and science. The 

international average score for the science and mathematics test is 500. Table 1.1 

illustrates the Palestinian TIMSS results for science and mathematics as compared to 

the International and Arabic countries and the International standard (MOE 2013). 

Table 1.1 Palestinian TIMSS Scores for years 2003, 2007 and 2011 

Subject 
2003 

Score 

2007 

Score 

2011 

Score 

International Ranking 

out of 45 in Year 2011 

Arabic Ranking out 

of 11 in Year 2011 

Mathematics 390 367 404 36 7 

Science 435 404 420 34 7 
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In 2008, the MOE with assistance from UNESCO prepared the Teacher 

Education Strategy - which aims to develop, improve and enhance the quality of in-

service and pre-service teachers’ education. The strategy introduced broad guidelines 

for methods of teaching and learning to be included in the teacher education programs 

such as “use of modern and promising methods in teacher education including video 

recording of different teaching practices, using educational technology, and e-learning 

in particular, using interactive cases in teaching, analyzing teaching and learning 

situations” (UNESCO 2008). 

Within the second goal for developing the student-based teaching/learning 

process, the Palestinian Ministry of Education (MOE) will conduct a comprehensive 

reform for the secondary school learners to provide them the 21st century skills that 

enable them to employ technology to support teaching practice (MOEHE 2014:60). 

Although the use of ICT in education is still limited in Palestinian schools and there 

isn’t a comprehensive ICT policy in the MOE until now, the integration of ICT in the 

teaching/learning process remains a significant challenge for MOE (MOEHE 2014). 

The MOE has implemented several separated well-known ICT projects since its 

establishment in collaboration with foreign donors and countries. The most important 

projects are School Online, SchoolNet, Intel, World Links Arab Region WLAR 

(2006-2013), ICT Leadership with British Council (2005-2008), Support to 

Palestinian Education Program (SPEP) with the Italian Cooperation (Pacetti 2008), E-

learning Curriculum in Palestinian Primary and Secondary Education in collaboration 

with the Belgian Government in 2009, and other ICT projects with UNESCO and 

other donors.  

The Palestinian Education Initiative (PEI) was initiated in 2005 to assist the 

Palestinian National Authority (PNA) in fulfilling its commitment towards integrating 

ICT in the education system. The PEI objective is to “enhance the future of education 

in the (PNA) through pedagogical techniques empowered by technology that catalyzes 

socio-economic development”(PEI 2005). Due to internal issues and political 

considerations, the PEI was halted and stopped in 2007 (Shraim & Khlaif 2010). 
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The targets for the majority of such projects were supervisors and teachers 

mainly of Science, Mathematics and English teachers of the empowerment stage 

especially for grades (7-10). The ICT projects did not cover all teachers in all 

disciplines in the government schools. Although all the above-mentioned projects 

supported the usage of ICT in education, each project had its own training materials, 

methods of training and monitoring processes during its period of implementation. 

The researcher was part of the majority of the above projects as a participant and 

coordinator during his work in MOE as the Director of Teacher Training Department. 

In addition to that, the researcher attended and participated in different ICT workshops 

and conferences in Norway, Jordan, Egypt and Palestine. 

The majority of the training process in MOE uses the cascade model by (i) 

preparing training materials by experts from MOE, universities, national consultants 

or international educational specialists, (ii) providing central training for a team of 

trainers trained by the team who prepared the training materials. The trainers are from 

all the educational districts. They are selected according to special criteria and they 

can be educational supervisors, or school principals, and sometimes teachers, and (iii) 

training the target groups teachers and school principals at district level in their 

districts. 

The monitoring and evaluation process was effective for the training materials 

directly after the central training in order to improve it, and for the trainers in the 

central and district level. The main follow-up in the workplace for teachers and school 

principals is very weak and sometimes no follow up (British-Council 2006). 

1.3 RESEARCHER’S BACKGROUND  

While the researcher was teaching high school Physics and science students in 1990s, 

he tried different teaching methods and strategies to make the study of physics easy. 

He used group work inside the classroom (Atwa 1996) in order to engage the students 

in conducting Physics experiments in an enjoyable way. The majority of Palestinian 

Physics teachers concentrated on solving problems without paying enough attention to 

the concepts. High school students withdrew from the scientific stream because they 
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believed that physics, as a subject has always been difficult. This may be true due to 

the idea about the difficulty of Physics nationally and internationally. Utilizing 

effective strategies in teaching Physics is important in order to provide students with 

the necessary mental tools to examine, understand and criticize the involved physics 

issues.  

The difficulties in achieving the aims and objectives of the Physics curriculum 

were discussed at the conference held at Birziet University in 1997. The conference 

focused on problems associated with teaching and learning Physics and students’ low 

achievement in the subject. The researcher was among the participants and he 

presented a paper about the status of Teaching Physics. He also suggested a suitable 

teaching method which is learning Physics by writing (Atwa 1999). The majority of 

the participants in the conference were high school teachers and university professors. 

They represented the different educational sectors. One of the aspects that the 

conference identified as a major contribution to students’ low achievement was their 

inability to understand Physics concepts, solving problems and application.  

In 1997, the researcher was promoted to central supervisor in the general 

directorate for training and supervision in the Palestinian MOEHE. He conducted 

different researches in science area with the help of the science supervisors. It was 

observed that Physics misconceptions for Physics teachers was 42.3%, while for grade 

10 students about 68.1% (MOEHE 2000). A training module was developed, which 

concentrated on the conceptual change strategies to overcome the Physics 

misconceptions for teachers. In addition to that, the researcher developed training 

module with the help of Physics supervisors about “Using Physics Instruments in 

Teaching and Learning Physics (MOEHE 2001). The aim of the module is to enhance 

the teaching and learning of physics. 

The researcher was a member of both of the National Team for Science 

Curriculum Guidelines and the National Team for Physics Curriculum Guidelines 

since 1998. Moreover, the researcher was active in using ICT in education. He was 

coordinating the majority of the ICT projects inside MOEHE. Many trainers and 

teachers were trained on using ICT in education. Training module was developed for 
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science, mathematics and English teachers (MOEHE 2007). During that time, he 

attended different workshops and conferences in Palestine, Jordan, Egypt and 

Norway. 

In order to minimize the training time and maximize achieving the training 

goals, he suggested a trainee module in addition to the trainers’ modules. The trainee 

module includes all the activities and the information about the subjects the trainee 

will be trained on. The trainee module was usually sent to the trainees at least two 

weeks before the training time with the objectives and agenda of the training sessions. 

This helped the trainee to receive the required orientation about the training. The 

trainer module includes the activities, guidelines, procedures and the regulations that 

the trainer (facilitator) would follow in order to achieve the training objectives. By 

developing this new method, the training sessions become more interesting, and the 

time was reduced by 30% at least. It was a kind of blended learning, which can be an 

introduction to flipped training and flipped learning. In addition to that, the researcher 

developed a blended learning course of the General Physics Course (1) for the Al-

Quds Open University QOU in 2013, which was directly before he enrolled in the 

PhD study at UKM. 

1.4 PROBLEM STATEMENT 

The study of Physics is of global importance because as a fundamental science, it 

improves the thinking skills of man (Ramos et al. 2013). It is potent in enabling us to 

gain a wider understanding of the universe and gain insight in improving the life of 

humanity through discoveries and inventions (Agommuoh & Ifeanacho 2012). The 

quality of teaching and learning science in Palestinian schools needs more 

improvements (Wahbeh 2003). The troubles that facing teaching physics in Palestine 

are the lack of adequate funding and incentives; in addition to that, government has 

not been able to improve the Physics teachers working and living conditions (Salamin 

& Jisrawi 2004). 

Physics poses to be a very difficult subject not only in Palestine but also in 

other countries (Angell et al. 2004; Lavonen et al. 2007; Adeyemo 2010; Aina 2013b; 
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Saleh 2014), which influences the students’ motivation towards learning Physics. This 

is because teachers do not focus on pragmatic solutions but on existing theories. This 

leads to the shortage in the number of Physics graduates in the teaching profession in 

Palestinian and international universities. It will suffice to state that 22% of secondary 

school students who are science inclined offer physics while 65% in humanity 

discipline do not offer physics (MOE 2014b). It is important to note that the 

Palestinian education system consist of only grade 11 and grade 12 between 16 -18 

years in secondary school system.  

Studies have shown lack of effective teaching strategies leads to poor 

performance of physics students in secondary schools (Agommuoh & Ifeanacho 

2012). Other researchers support this claim by stating that learning physics creates 

boredom because it only adopts the teacher-centered approach and students do not 

participate (Zakaria & Iksan 2007; Rodrigues & Oliveira 2008). However, Aina 

(2013b), Dirner et al. (2005) and Adeyemo (2010) believe that physics is also 

classified as a difficult subject in Kenyan schools and other countries. Effective 

teaching strategies in the classroom, however, can improve the students’ 

understanding of Physics (Agommuoh & Ifeanacho 2012). It is therefore, imperative 

for Physics teachers to adopt efficient integration of ICT in learning of Physics in 

order to maintain quality assurance. Adeyemo (2010) supports this opinion by stating 

that this is a functional means of providing quality education to the students and 

satisfaction to the teachers.  

One of the strategic options and anticipated results for the MOE is “activating 

and applying ICT in education” (MOEHE 2014:60). Leask (2005a:41) opines that 

there is research evidence that the use of ICT would motivate the students to perform 

better. Also, the integration of Web 2.0 softwares through Learning Management 

System (LMS) within secondary school Physics can support teaching/ learning 

process to improve quality assurance (Garofalakis et al. 2013). In their literature 

review of FL, Hamdan et al. (2013) and Zainuddin and Halili (2016) advocates an 

improved number of research. For them and Chao et al. (2015) this will improve on 

the effect FLM on the achievement of high school students. 
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Critical thinking skills is one of the 21st century 4Cs skills -collaboration, 

communication, creativity and critical thinking skills which are essential to prepare 

secondary students for citizenship and global workforce (NEA 2012). Physics 

teaching through ICT integration strategy can provide students with mental tools for 

effective examination and analysis of any concept in Physics. With the above 

exposures on the students, the paradigm of the instructional strategies approach would 

shift to student-centered approach and this would make it more participatory and 

result oriented (Embi 2014).  

According to the Palestinian MOEHE (2014:62), the current Palestinian 

curriculum is deficient in improving critical thinking skills and creativity. 

Furthermore, according to UNICEF students are deficient in critical thinking skills as 

stated in the objectives of the Palestinian curricula and textbooks is paramount to 

learning (UNESCO 1998). Moreover, the 11th grade students reached the degree of 

48.6% in thinking skills which is below the global proficiency levels 80% and this is 

because of the existed teaching methods, which is based on the memorization model 

(MOEHE 2015). Physics activities can help to develop this because the relation 

between the students’ performance in Physics and critical thinking skills is 

bidirectional (Rodrigues & Oliveira 2008). When the students are taught with the use 

of ICT, they widen their horizon. Cognitive tools will make them to have effective 

reasoning on the subject matter and create new ideas (Chan 2006; McMahon 2009), 

taking in account that Physics achievement is affected by the different learning styles 

(Al-Arfaj 2015). 

There is paucity of utilizing ICT in education because of insufficiency of 

resources and incompetency in ICT. There was a decrease in the use of ICT tools and 

increase in use of traditional means in year 2012 compared to 2011 (MOE 2012). 

Moreover, it is found that 79% of secondary school classes do not utilize any type of 

teaching tools, and only 7% of classes utilize digital tools (MOEHE 2015). Inefficient 

policy on ICT has also contributed to the fall in that. In 2012/2013 academic year, 

most schools either did not have computer lab or internet access. Despite that, the 

integration of ICT in the teaching & learning process remains a significant challenge 

for MOE (MOEHE 2014). FL needs ICT integration in video lessons and allows 
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teachers to use teaching aids in their classrooms. 

In this case, Jarosievitz (2012) and Aina (2013b) agree that there will be an 

improved, interesting and participatory system of learning if ICT is integrated in 

teaching physics. The developed video lessons VLs by the researcher that integrated 

in this research will display new dimensions of making Physics subject easier for 

students to understand and digest it in Palestine. The output of the FLM video lessons 

can help students in distance learning; even without internet, the students can be 

supported by the affordable CDs and DVDs. Moreover, the video lessons and the 

Flipped Learning Teacher’s Guide (FLTG) will help Physics teacher and others to 

implement FLM in order to motivate students toward learning Physics, improve their 

high level of thinking skills and achievements that will be contribution to knowledge 

and research. 

Although research showed that implemented FLM is useful and effective in 

some cases for secondary school students and universities, little researches have been 

done about the effectiveness of FLM in teaching Physics. Alongside with other studies 

concerning FLM, this research will complement other researches by investigating one 

of the Physics topics (static electricity) in different area of the world (Palestine), and 

different level of students of 11th secondary grade of age 16 years old. This research 

will utilize ICT in FLM in Palestinian secondary schools. The FLM concept is not 

well understood and implemented in Palestine.  

The research problem concentrates on the students’ low achievement and low 

degree of critical thinking skills which influences their motivation towards learning 

Physics. By developing the ICT integrated video lessons in the FL, it will motivate the 

students to perform better and improve their critical thinking skills that will be 

contribution to knowledge and research. Moreover, FL will allow teachers to utilize 

more teaching aids inside the classroom due to the extra freed time. The researcher 

observed that there has been a shortage in researches done towards this direction in 

Palestine and Arabic Countries. The findings of this study may minimize the gap in 

literature and be an added value to the knowledge. 
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1.5 AIM AND OBJECTIVES OF THE STUDY 

The major aim of this study is to investigate the effects of FL in Physics teaching on 

the Palestinian secondary school students’ motivation, achievement and critical 

thinking skills. To achieve this, the researcher developed a series of video lessons by 

integrating ICT in Physics topics. Moreover, he prepared the Flipped Learning 

Teacher’s Guide (FLTG) that includes the implementation process step by step such 

as students’ orientation to FLM, lessons plans and video development process. The 

specific objectives of the study are: 

1. To investigate the effects of FL in Physics teaching on the Palestinian 

secondary school students’ motivation. 

2. To investigate the effects of FL in Physics teaching on the Palestinian 

secondary school students’ achievement. 

3. To investigate the effects of FL in Physics teaching on the Palestinian 

secondary school students’ critical thinking skills. 

4. To examine the significant differences of the FL in Physics teaching on 

Palestinian secondary school students’ motivation, academic achievements 

and critical thinking skills concern the students’ demographic factors? 

5. To examine the contribution of the FL in Physics teaching to Palestinian 

secondary school students’ motivation, academic achievements and critical 

thinking skills? 

1.6 RESEARCH QUESTIONS 

The research questions are to investigate the effects of FL in Physics education on the 

Palestinian secondary school students’ motivation, achievement and critical thinking 

skills in comparison with the normal teaching. In this case, the specific questions will 

be as follows: 
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RQ1: What are the effects of FL in Physics teaching on the Palestinian secondary 

school students’ motivation? 

RQ2: What are the effects of FL in Physics teaching on the Palestinian secondary 

school students’ achievement? 

RQ3: What are the effects of FL in Physics teaching on the Palestinian secondary 

school students’ critical thinking skills? 

RQ4: What are the significant differences of the FL in Physics teaching on 

Palestinian secondary school students’ motivation, achievements and critical 

thinking skills concerning the students’ demographic factors? 

RQ5: What is the contribution of the FL in Physics teaching to Palestinian 

secondary school students’ motivation, academic achievements and critical 

thinking skills? 

The research hypotheses corresponding to each of the research question to be 

investigated are the following: 

H01-1: There are no statistically significant differences at the level of significance 

(α <0.05) between the two applications pre and post experimental sample in the 

motivation to learn physic. 

H01-2: "There are no statistically significant differences at the level of 

significance (α <0.05) between experimental and control groups posttest in 

(motivation to learn physics)". 

H02-1: There are no statistically significant differences at the level of significance 

(α <0.05) between the two applications pre and post experimental sample in the 

Physics achievement test. 
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H02-2: "There are no statistically significant differences at the level of 

significance (α <0.05) between experimental and control groups posttest in 

Physics achievement test". 

H03-1:  "There are no statistically significant differences at the level of 

significance (α <0.05) between the two applications pre and post experimental 

group in critical thinking skills". 

H03-2: "There are no statistically significant differences at the level of 

significance (α <0.05) between experimental and control groups posttest in critical 

thinking skills". 

H04: "There were no statistically significant differences at the level of significance 

(α <0.05) in posttest of the experimental group for each of the following: 

motivation to learn physics, achievement in physics test and critical thinking test 

due to gender, age, living place, and use of internet at home”. 

The fourth hypothesis H04 was divided into the following four sub-hypothesis to 

be investigated. 

H04-1: "There were no statistically significant differences at the level of 

significance (α <0.05) in posttest of the experimental group for each of the 

following: motivation to learn Physics, Physics achievement test and critical 

thinking test due to gender. 

H04-2: "There were no statistically significant differences at the level of 

significance (α <0.05) in posttest of the experimental group for each of the 

following: motivation to learn physics, Physics achievement test and critical 

thinking skills due to age. 

H04-3: "There were no statistically significant differences at the level of 

significance (α <0.05) in posttest of the experimental group for each of the 

following: motivation to learn physics, Physics achievement test and critical 
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thinking skills due to living place. 

H04-4: "There were no statistically significant differences at the level of 

significance (α <0.05) in posttest of the experimental group for each of the 

following: motivation to learn physics, Physics achievement test and critical 

thinking skills due to use of internet at home. 

H05: "There are no significant impact on the post-test results over and above the 

effects of treatment and pre-test results”. 

1.7 CONCEPTUAL FRAME WORK 

This section provides the process for implementing the FLM in Physics topics and 

explains how it can improve the teaching/learning process for the students. 

Introducing FLM in Physics education can play a vital role in getting students’ 

attention to the Physics topics by engaging and motivating them, which will lead to 

good understanding of the topic. The introduction and utilization of different styles of 

ICT in the FLM such as slide show presentations, simulations, videos, spreadsheets, 

Web 2.0 applications, World Wide Web (www) etc. will motivate the students to think 

critically and this improves their thinking skills. The conceptual framework adopted in 

this study will take in account all the required concepts of this research title to achieve 

the objective and to answer the questions.  

“Teaching and learning process involves the construction and exchange of the 

relevant personal meanings” (Candy & Brookfield 1991:275). In this case, it is not 

easy to choose one specific learning theory to implement FLM in the Physics topic. 

There are different types of learning styles and theories, some of them involve mental 

activities, while others involve movements and actions. It is clear that teachers’ main 

responsibility is to help learners to learn. This is why it is important to help and 

support them with different learning theories and styles (Phillips & Soltis 2009). The 

most suitable learning theory for implementing FLM in Physics education is the 

constructivist (constructivism) theory. This theory is suitable for the secondary high 

school students that support active learning which leads to the student-center learning 



18 

 

 

approach (Johnson 2012). 

The constructivist theory is rooted in the belief that the learners (students) are 

constructing the meaning by themselves for making sense of their experience 

(Merriam et al. 2007). It defines learning as the interaction between the student and 

the surrounding environment. The student’s prior knowledge and experience is the 

basis for the learning, that he/she can build on it by interpreting and reconstructing the 

new knowledge (Agommuoh & Ifeanacho 2012). The constructivist theory is 

considered essential to this study because of its strength to address the issue of 

students-centered learning process. However, the cognitivist theory, which focuses on 

the inner mental activities involving the mental processes such as thinking, memory, 

knowing, and problem-solving need to be explored. 

Teachers can easily integrate the constructive theory in the FLM. They can 

utilize technology to remove lecture parts from the classroom session to have more 

time for collaborative activities. The FL known as the “inverted method” “combines 

the benefits of direct instruction and active learning to engage students in the 

educational process” (Bates & Galloway 2012; Shimamoto 2012; Tan 2012) .In the 

constructive learning, students use prior knowledge and experiences to build on and 

shape their understanding of new content under the teachers’ guidance. In this way, 

the constructed knowledge is meaningful for the students and the learning is active 

(Brown et al. 1989; Rhodes & Belamy 1999). 

Constructivism introduces the framework for the FLM. It is based on how 

learners acquire knowledge (Clark 2013). In the FLM, students prepare the lessons by 

viewing the videos at home with no supervision. They can build and relate the new 

information to what they already have by making meaning of the learning. If they face 

any difficulty in the process, they can improve their understanding inside the class 

with the help of the teacher and their peers. The FLM supports the active learning and 

the student centered approach, which in turn enables students to acquire knowledge 

through the application of the constructive theory. This improves the learning process 

for the students which may improve the students’ motivation towards learning 

Physics, achievements and critical thinking skills. The required conceptual frame 
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work is shown in below Figure 1.1. 

 

Figure 1.1 Conceptual Framework 

The integration of ICT and Physics video lesson in FLM will personalize 

learning by enhancing the student-centered approach by motivating the students 

towards active learning and excellent academic achievements. In teaching Physics, 

there is inter-connectedness between achievement and critical thinking skills that each 

one supports the other. As a conclusion, the three variables that are connected by 

arrows at the end of the flow are representing the research questions. They are 

motivation towards learning Physics, Physics academic achievement and critical 

thinking skills. All these are representing the research questions. Those three variables 

will be tested by the suitable measuring tools, while the other variables such as active 

learning and student-centered approach are implemented during the developmental 

process and will not be tested in this research. 

1.8 SIGNIFICANCE OF THE STUDY 

Previous discourses on the improvement of the study of Physics in Palestine have not 

actually focused on the application of FLM. The significance of this study lies in its 

commitment to go beyond the single issue of improving the education system in 

Palestine to address the fuller concerns of FLM towards enabling students’ academic 

achievement and critical thinking skills. This research study including the video 



20 

 

 

lessons and the FLTG is significant for the following reasons:  

1. This is a contribution to the ICT theory and FLM. It is the first study in Palestine 

to integrate ICT and use FLM in Physics education in secondary stage. The 

integration of ICT in teaching/learning process remains a significant challenge 

for MOE (MOEHE 2014). 

2. This is a contribution to the FL researches and an added knowledge for ICT and 

FLM. 

3. This is also useful to policy makers for future strategic planning for improving the 

teaching/learning process. It may enlighten curriculum designers to improve the 

Physics textbooks and the methods of teaching.  

4. This is a response to the Palestinian Teacher Education Strategy to use modern 

and promising methods including video recording of different teaching 

practices, using educational technology and using interactive cases in teaching 

(UNESCO 2008).  

5. Developing Physics video lessons to be used by teachers can be an added value. It 

can help teachers to develop similar video lessons for other Physics topics and 

other subjects like science, mathematics, Arabic and English. The researcher 

was the Director of Teacher Training in the MOE for the past 12 years, and he is 

sure and confident that those video lessons will be used for training teachers on 

their use and for training teachers on how to implement the FLM. Using ICT 

inside the school depends on different factors such as ICT resources and 

equipment, strategies, plans and curricula, and teachers’ competence and 

confidence with ICT. It can be an added value to the teaching/learning process 

when using the suitable resources purposefully (NCCA 2007).  

6. The developed Physics FLTG is a contribution to the teaching/learning process 

and will help Physics teachers and encourage them to implement the FLM in 

their schools. In addition, they can develop similar guides for other Physics 
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topics and may be other subjects.  

7. The researcher’s work experience in educational sector (about 25 years), is of an 

immense benefit. He does feel that this study is very important to light the way 

for the educators and decision makers to use ICT effectively in FLM and in their 

work for supporting teachers to do their job in better ways. He is sure that this 

study will help his organization MOE in implementing and utilizing ICT in 

better way in the education system since they are in the process of evaluating 

and reforming the curriculum in light of the 21st century skills and the 

educational technology (MOEHE 2014). In addition to that, the researcher found 

no study that has exclusively explored the ICT integration and the FLM in 

Physics education for the secondary school students in Palestine. The results 

from this study shall contribute to the body of knowledge and minimize the gap 

in literature.  

8. Using a suitable Learning Management System (LMS) with Web 2.0 applications 

and clouds for storing the video lessons for the following reasons: 

a. Raising awareness about the LMS and Web 2.0 different applications 

and their uses.  

b. Raising awareness about the cloud importance, its availability all the 

time from any place in the world just by accessing the internet and its 

uses. 

c. It is safe that it is free of viruses and secure for the data storage. 

d. It is good for mobile users that they do not need to store data on their 

mobiles. Recently, many Web 2.0 applications have mobile applications 

in addition to the normal pc applications. 

 



22 

 

 

1.9 DEFINITIONS OF TERMS 

Before turning to the discussion of the integration and utilization of ICT in education 

and the importance of FLM in the teaching and learning of Physics in Palestine, it is 

necessary first to define the terms, which will be used throughout this work and in 

relation to the purpose of this study. The most important of these terms are ICT, 

flipped learning, motivation, achievement and critical thinking skills. These terms 

invite various interpretations and their meanings are crucial to this study. 

1.9.1 ICT 

Different organizations all over the world have adopted the use of ICT. The ICT 

development cornerstones in organizations are composed of ICT infrastructure, 

hardware, software & information system, and people (Chanyagorn & 

Kungwannarongkun 2011). Teachers can use ICT in one of the two ways or both of 

the classroom and supportive ICT use. This research will concentrate on the 

integration of ICT in creating video lessons to enhance education process with the aid 

of personal computers, laptops, tablets and smartphones for demonstration, modeling, 

simulation and simplifying the complex knowledge. While less concentration on the 

ICT support use which is for administrative issues such as developing worksheets, 

evaluation activities and tracking students’ learning progress (Suduc et al. 2011). 

There are many definitions for the ICT. UNESCO and other organizations define ICT 

by stating that it uses different set of technologies and resources for capturing, storing 

and transmitting information that enable people to communicate effectively with 

others in a fast and easy way (Blurton 1999; AESOC 2006; Adeyemo 2010; Anderson 

2010). 
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Figure 1.2 ICT options 

Source: Anderson 2010 

Figure 1.2 contains several options, which enable us to have deeper 

understanding of the society and life around us. We do not make use of all the large 

number of tools every day and since the students are always in contact with them, we 

cannot easily ignore them. They make our life easier and they are very helpful in 

organizing the big amount of information that we deal with every day. Therefore, it is 

clear that the teachers’ role must be changed toward integration and utilization of ICT 

in the teaching/learning process. This will motivate the students to learn in meaningful 

information that generates knowledge (Anderson 2010). In this study, the operational 

definition of ICT is the comprehensive one, which uses different set of technologies 

and resources for the creation of video lessons, storing and transmitting information 

that enable students to communicate information effectively with others in a fast and 

easy way. 
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1.9.2 Flipped Learning 

It is clear that Flipped Learning (FL) is a form of the ICT integration in the 

teaching/learning process. The FL is not just using technology, it is a technology-

enabled teaching technique (Walsh 2012). There are many definitions for the FL that 

concentrate on “flipping” or “inverting” the traditional teaching/learning process. 

Hamdan et al. (2013) defined the FL as using digital technology for shifting the 

“direct instruction outside of the group learning space to the individual learning 

space”, which enables teachers to shift the teaching/learning process from the teacher-

centered approach to students-centered approach. Green (2012) in other words defines 

it as a method by which the students review classroom information before class and 

then do activities and homework in class. 

Bergmann and Sams (2012) who are considered as the pioneers of flipped 

learning defined the concept as a process whereby: “that which is traditionally done in 

class is now done at home, and that which is traditionally done as homework is now 

completed in class”. Lectures or instructional content assigned as homework for 

students in the flipped classroom model, while the class time utilized to work through 

problems, advance concepts, and engage in collaborative learning (Tucker 2012; 

Roehl et al. 2013). Flipped classroom is an inversion of the traditional methods in 

order to have more engagement of the students in the learning process (Berrett 2012; 

Shimamoto 2012; Tucker 2012). In addition to the inversion of the traditional method, 

James et al. (2014) considered the FLM as a new pedagogical model in a broader 

approach of using different resources and the LMS for providing content and 

communication.  

The operational definition of FL in this research is to transfer the lecture part 

outside the classroom in order to increase and maximize the interaction time inside the 

classroom. The students were required to view the video lessons through the flipped 

learning Facebook group that created for this purpose and answer the quiz or any other 

short questions before coming to the classroom session. The students were aware that 

teachers will not discuss the content of the video lesson again inside the classroom. 

During the classroom session, students were ready for questioning teacher or their 
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peers and for other active learning activities. The teacher in this case is the coach who 

can help individual students due to their needs. In this case, the teaching learning 

process flipped or inverted. Home becomes the place for viewing video lessons and 

school becomes the place for discussion, active learning activities and teacher support 

individual students. The teachers’ role flipped from “Sage on the Stage” to “Guide on 

the Side”. 

1.9.3 Motivation 

Orlich et al. (2010:361) defined motivation as “the desire or incentive to learn 

something or to behave in a given way”, it is the inner drive to do something. 

Motivation can be intrinsic, extrinsic or both. Effective ICT integration in the teaching 

learning process increase students’ motivation and achievement in a number of 

respects. The operational definition is the students’ desire to watch the video lessons 

and prepare other required materials before the classroom session. The students do 

their best to enjoy the learning process to please their selves and meet the challenge. 

In addition to that, students will be happy to get special treatment and achieve well in 

Physics test. Students show more engagement than the traditional methods. 

1.9.4 Achievement 

Improving students’ academic achievement is an important issue in Physics teaching 

in Palestine. The higher achievement students in the physics or other academic 

subjects are valued in the society which sets high expectation on academic success 

and for entrance into more prestigious occupation (Okoye & Okecha 2008). 

According to Reynolds and Hancock (2010) the students’ achievement is a result of 

their experiences in an academic subject where they are expected to master specific 

content as evidenced by their performance on examinations.  

For this study purpose, the operational definition for achievement is: the 

measure of what the students as individuals and as a whole class have learned and 

their performance in the achievement test which was constructed by the researcher. 

The test is based on the Static Electricity topic “Unit 4” in the Physics textbook for 
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Grade 11 Scientific Stream during second semester of the academic year 2014/2015 in 

Palestine. The subtopics of the Static Electricity are the Static Charge and Coulomb 

Law, Electric Field, Potential Field, Capacitance and Capacitors. The test construction 

is based on the TIMSS Advanced 2015 Physics Framework (Jones et al. 2014) that 

organized according to two dimensions: content and cognitive dimensions; instead of 

using the six domains of Bloom’s Taxonomy (Bloom 1956). 

1.9.5 Critical Thinking Skills 

The critical thinking skills is the intellectual process of active and skillful 

conceptualizing, applying, analyzing, synthesizing, evaluating information, 

observation, experience, reflection, reasoning, or communication, as a guide to belief 

and action (Scriven 1987). It is based on universal intellectual values: clarity, 

accuracy, precision, consistency, relevance, sound evidence, good reasons, depth, 

breadth, and fairness. In this study, the operational definition of the critical thinking 

skills are the cognitive abilities used to engage in critical thinking. The skills are used 

to monitor, correct, and improve the thinking process used to form a judgment (Hicks 

1997). These skills include interpretation, analysis, evaluation, explanation, and 

inference skills. For this purpose, the California Critical Thinking Skills Test CCTST 

form 2000 was selected to measure students’ critical thinking skills. The CCTST was 

developed based on the American Philosophical Association (APA) Delphi Consensus 

Definition of Critical Thinking (California_Academic_Press 2016). It is suitable for 

school age children (Leen et al. 2014). The researcher revised the translated Arabic 

versions of the CCTST (Al-Rabadi 2004; Alhileh & Nofal 2008) and adapted it to be 

suitable for the Palestinian context and culture. The CCTST is a standardized test that 

consists of thirty-four multiple choice items with duration of about 45 minutes. Each 

item has 4 or 5 alternatives with only one correct answer. 

1.10 SUMMARY  

This chapter covered the following areas: introduction, Palestinian education system, 

researcher’s background, problem statement, research aim and questions of the study, 

conceptual framework, research significance and terms definition. It is an introductory 
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chapter about integration of ICT in Physics and the importance of using FLM in 

Physics education. Moreover, it includes general idea about the Palestinian education 

system. The researcher background clarifies the important steps that lead to this 

research study.  

This chapter also includes the problem statement and the aim of the study, 

which is to investigate the effects of FL in physics education on the Palestinian 

secondary students’ motivation, achievement and critical thinking skills. The 

conceptual framework was clarified and explored by focusing on the constructivism 

theory in FL as the suitable learning theory that can improve students’ motivation, 

achievement and critical thinking skills. The significance of the study for conducting 

experimental research of FLM in Physics education including the developed video 

lessons and the FLTG were elaborated. At the end of this chapter, the real and 

procedural definitions of ICT, flipped learning, motivation to learn Physics, Physics 

achievement and critical thinking skills were stated. 



  CHAPTER II

 

 

LITERATURE REVIEW 

2.1 INTRODUCTION 

The 21st century is considered the century of ICT expansion (Podařil et al. 2012). Due 

to the rapid changes in ICT developments, ICT becomes essential part in 

teaching/learning process for many countries. Some schools has separate ICT teaching 

course, while in others, ICT has been accepted to be a teaching tool and integrated 

with other subjects (Alazam et al. 2012). Kelly Walsh, Chief Information Officer at 

The College of Westchester in NY, the founder and author of EmergingEdTech.com, 

listed the Flipped Learning (FL) as number one of the Top 10 Emerging Education 

and Instructional Technologies in 2012; and he considered it as a technology-enabled 

teaching technique (Walsh 2012). 

This study aims to investigate the effectiveness of flipped learning in Physics 

education on Palestinian secondary students’ motivation, achievement and critical 

thinking skills. Based on the aim of the study, this chapter will tackle the teaching and 

learning theories in general and theories for integrating ICT in video lessons in 

specific, mainly constructivism. In addition, the study terms, motivation, 

achievements and critical thinking skills, Learning Management System (LMS), 

Social Network Services (SNSs), Web 2.0, Cloud Computing (CC), Blended Learning 

(BL) and Flipped Learning (FL) will be discussed in details.  
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2.2 ICT IN EDUCATION 

The explosion and rapid developments and changes in ICT during the last twenty years 

have resulted to significant changes in people’s lives, nature of jobs, and the way the 

world communicates (Alazam et al. 2012). ICT can enhance the quality of education and 

improve the efficiency of educational systems (Von Glasersfeld 1995; Goktas et al. 2009; 

Suduc et al. 2011; Mndzebele 2013). The integration of ICT in educations is one of the 

twenty-first (21st) century skills, which are very important in our life, not for students 

only but for all people. They contain the ICT skills, which can help teachers and students 

to acquire and understand other skills. Not only do they form the focus of the perceived 

advantages of using ICT (Penh 2011), but they also include the most important skills 

known as 4Cs. The 4Cs are collaboration, communication, creativity and critical thinking 

skills which are very important to be integrated inside the classrooms according to many 

researchers (Krulock & Hofreuter-Landini 2011). 

It is undeniable that many countries nowadays have become ICT independent. The 

available information is increasing and takes place remotely. This in turn has made ICT 

an essential part of the society for communication, searching, entertainment, education 

and shopping. To meet this, ICT must be implemented and integrated in school education 

in order to provide a strong foundation for the society. Similarly, Malaysia considers ICT 

integration as an essential requirement to achieve the Malaysian vision 2020 of becoming 

developed country (Ali et al. 2009). No country can ignore the rapid development of ICT 

in education because ICT becomes very important in all aspects of peoples life. ICT is 

indispensable to the functioning of modern societies, so students and educators should 

address this change as a chance to improve the educational practices and to achieve the 

education quality. In line with this, it is important to adopt ICT in classrooms for the 

digital students in order to provide them with the required ICT tools to face their future 

(Bates 2001; Alazam et al. 2012; Carmona & Marin 2013). 

The integration of ICT in education provides unique opportunities to expand 

participation in education by developing programs that promote lifelong learning to 

people of all ages and provide easier transition from secondary schools to universities 

(PEI 2005). Many researchers have observed the potency of ICT in education. Most of 

them advocate for its implementation in order to meet up with the globalization of 
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education and to solve the most world educational challenges. Effective ICT 

integration in education is an important aspect of teaching competence that teachers 

should acquire. (Wang 2008) because teachers are the leaders who ought to utilize 

ICT effectively inside their classrooms (Barton 2004:145). ICT is transforming 

society to more technology-based operations, and educators should be responsive to 

change with the provision of well defined, deliberate, sustainable, and well prepared 

educational programs. In this situation, teachers are achieving the 21st century skills 

by integrating ICT in innovative way in the teaching/learning process (Goktas et al. 

2009). Flipped learning is considered as a suitable method for engaging the 21st 

century learners (Hantla 2014).  

It is noticeable that there is a need to focus on the meaningful integration of 

ICT in education to achieve effective teaching/learning process. ICT in education is 

not only about equipping schools with PCs, laptops, smart board and technological 

equipment but also about training teachers, curriculum and institutional readiness with 

long term financing to reach its objectives (Aktaruzzaman et al. 2011). Students are 

the central and focus of the teaching/learning process. Research on young learners’ 

shows that they retain 20% of what they hear, 40% of what they see and hear and 75% 

of what they see and do. This is a key reason to integrate ICT in education through 

FLM which combines internet, text, images, audio, video, graphics, and so on 

(Aktaruzzaman et al. 2011). This will help the students of different learning styles to 

learn better, taking into account that about 30% of the people are auditory and the 

same percent are visual, while about 40% are physical (Kadir & Din 2006). 

2.2.1 Digital Students and Leadership 

Implementing the FLM has the potency of improving the learning experience and 

captures the Millennial students’ attention. “These path ways toward more powerful 

learning outcomes, retention of knowledge, and increased depth of knowledge suggest 

an optimistic future for education” (Roehl et al. 2013). Millennial learning is urgently 

needed to capture the attention of today's students that reared on rapid evolving 

technologies. Today’s students referred to millennial students or "digital natives" who 

think and process information in a different way than their predecessors (Prensky 
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2001; Oblinger et al. 2005; Wolff & Chan 2016). According to Wilson and Gerber 

(2008), they were born during the period 1982 – 2003 and were called as “Millennial 

Generation” or Generation Y. Oblinger et al. (2005) in their book referred  the digital 

students as the “Net generation students,” that they prefer using technologies in their 

education because the traditional teaching/learning process is not suitable and in-

effective for them. They posited that this particular generation is acquainted to ICT 

from their very young age than any previous generations. Alternative teaching and 

learning methods are required due to their characteristics change. Active learning 

strategies are critically required to engage them in better way and meet their learning 

needs (Roehl et al. 2013). In addition to that, there is a possibility to engage them by 

introducing the “learner-centered opportunities inside class for greater teacher-to-

student mentoring and peer-to-peer collaboration” (Prensky 2010). 

The ‘digital natives’ learners were grown up and immersed in technology since 

their young age. They are expected to learn using the new Social Network Services 

SNSs because the higher education institutions aim to prepare them for their future 

workplace requirements. In addition to that, Hamat et al. (2012) asserted that they are 

characterized by the interactivity and collaboration which facilitate the knowledge 

construction in social setting. 

Digital leadership focuses on the strategic role of educators in implementing, 

leading and developing their vision for teaching/learning process in their schools. It is 

not a skills-based ICT training, but an opportunity for them as teacher leaders to build 

on their knowledge and understanding of key issues related to technology to enhance 

and extend teaching/learning process in and out of schools. Leadership of ICT 

provides an opportunity for school leaders to work collaboratively with others to 

develop their own vision for the integration of ICT in the teaching/learning process. 

Teacher as leader inside the classroom can decide on the most effective 

teaching approach to use in order to achieve the lesson objectives. If the ICT approach 

is the suitable one, the teacher has to use it directly, otherwise no need to use ICT all 

the time for every lesson without justification of achieving the learning outcomes 

(Leask 2005a:38). Educational decision-makers, leaders, administrators, and 
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practitioners need to be acquainted with the multi-faceted opportunities, challenges 

and constraints of integrating ICT into education. It is also important that teachers 

have opportunities and support to acquire the necessary ICT knowledge and skills for 

successful teaching in the online environment including, for example, extensive 

training programs that prepare them for using the effective ICT technologies with 

confidence, competence and innovation. The teaching decisions that affect the 

students’ learning and success are the most important decisions that the teacher can 

make. In this instance, Orlich et al. (2010) observed that a  well instructional making 

decision that depends on the obtained information about both students and subject 

matter will lead to the development of a successful instructional plan. 

In order to use ICT effectively for enhancing and providing quality education, 

school staff and decision-makers need to be aware of how ICT can be of best value in 

the education system. ICT can facilitate communication between parents and the 

school staff including students, teachers and administrators. Also it can be used by 

teachers to respond better to students’ individual needs and it increase teachers’ 

efficiency all the time inside and outside the classrooms  (UNESCO 2013b). There is, 

therefore, a need to know and understand the ICT status in secondary schools in order 

to help the school staff and decision makers develop educational technology strategy 

at both school and nationwide levels for the ICT utilization and integration into the 

education systems.  

2.2.2 ICT Integration in Physics Teaching 

Teachers tend to apply the traditional teaching approach, which involves teaching 

their students in the same old method they learnt from their teachers.  In order to 

achieve the lesson objective the teacher as a leader in the classroom can use his/her 

discretion to decide the most effective teaching approach. If the ICT approach is the 

suitable one, the teacher has to use it directly, otherwise there is no need to use ICT all 

the time for every lesson without justification of achieving the learning outcomes 

(Leask 2005a:38). 
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The teacher is the leader who can utilize ICT effectively inside his/her 

classroom. Rogers (2004:145) observed that “There are evidence from research on the 

effectiveness of ICT in the classroom, which highlight the importance of the role of 

the teacher”. Also, according to Leask (2005a:41) “There is research evidence which 

indicates that when ICT is effectively deployed, pupil motivation and achievement are 

raised in a number of respects.”  

Furthermore, using high-tech equipment in the classroom is considered an 

extrinsic motivator. Students usually view the use of personal computers and other 

peripheral equipment as a game or challenge. Because of student’s enthusiasm in the 

use of computers, it is significant to be sure that their spending time on technology is 

worthwhile. Integrating the suitable ICT tools in teaching/learning process will help 

students to achieve their maximum potential, because the  ICT tools make the learning 

process more efficient (Orlich et al. 2010). Teachers must develop competence in ICT 

in order to handle most tasks like the word processing, spreadsheet, database and the 

related applications and software in relation to the lesson topics. Also, they have to 

demonstrate their understanding of ICT and how it can support their professional 

development in the teaching/learning process and how it can help the students with 

(Leask 2005a).  

The ICT integration in teaching/learning process is an innovation that had 

revolutionized the educational system (Khalid et al. 2009). Moreover, many 

researches indicate that when using ICT by well-trained teachers, it will enhance 

education by improving learners’ motivation (Alazam et al. 2012). ICT can help in 

transforming the teaching/learning environment into a student-centered approach (Fu 

2013). Malaysia utilized ICT in education system in order to enhance the 

teaching/learning process (Jalil et al. 2015). In addition to that, Singapore effectively 

implemented ICT integration in education in order to enhance the student-centered 

approach, to equip students with creative thinking and communication skills in order 

to prepare them for the future workplace and easily use ICT to enhance their own 

learning (UNESCO 2013a).  
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The use of ICT in education simplifies the problematic concepts so that 

learners understand them easily and become motivated towards studying sciences 

(Alazam et al. 2012; Omollo et al. 2013). For example, by using simulation in Physics 

lessons, there is a clear increase in the students’ motivation and learning speeds, 

popularity and attractiveness of the lessons, and integrating students with the lessons 

(Civelek et al. 2012). Moreover it improves traditional learning and “enables new 

types of learning that challenge the traditional curriculum” (Savage et al. 2009). When 

using ICT effectively, it will enhance and develop the higher order thinking skills 

which is one of the corner-stones for the 21st century skills (Claro et al. 2012) and it 

will improve the teaching/learning process (Adeyemo 2010; Wihnan 2015).  

The majority of the secondary students are conversant with the use of 

computer and Internet, and this will encourage them to learn and participate better 

than the traditional methods. This is the age of technology where our systems of life, 

communication and works have been changed. The future generation is showing signs 

of becoming dependent on technology. Teachers have to change their methods of 

teaching continuously away from the traditional methods to a more student-centered 

approach. They need to teach Science effectively inside their classrooms to ensure the 

quality of education in order to prepare the current individuals to become the success 

of tomorrow (Zakaria & Iksan 2007). ICT based education is definitely heading the 

direction towards which the whole world is progressing. In this environment, ICT is 

an approach that makes school and society closer to integrate the ICT in education in 

order to make learning enjoyable, easy for students and to contribute positively to the 

development of a better society and citizens that are more critical. The creative 

teachers can determine the level of ICT integration in education, which depends on 

their schools and facilities in conjunction with well-planned classroom teaching 

(Aktaruzzaman et al. 2011; Podařil et al. 2012; Carmona & Marin 2013). 

ICT integration is the ICT use in teaching/learning process which “can take 

several forms such as information and computer networks, digital content, internet 

sites, multimedia and others” (Alazam et al. 2012). ICT introduces new trends in 

teaching/learning process, which can enhance the quality of Physics education. 

Teachers have significant influence on ICT integration in teaching/learning. Their 
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beliefs about ICT - which are additional teaching and learning tools-, influence their 

ICT use because they are the ones who have the decision to use ICT inside the 

classrooms. ICT tools have brought many new possibilities for obtaining and 

spreading information, which can offer interesting possibilities for teachers and 

secondary school students about the attractive fields of contemporary Physics. Also, 

teachers from various schools can connect with each other and this will increase their 

motivation towards improving education process and motivating the students 

(Tasouris 2009). 

Some Physics activities can be done in real life inside the laboratory by using 

the real tools and experiments, while others cannot be done because they are 

dangerous, complex, expensive, and/or needs longer time. In this case, ICT integration 

will solve such problems and will be interesting and interactive for students. This 

approach can provide students with the opportunity to learn by doing the virtual 

experiments and the simulation in the safe side by using computers, laptops or mobiles 

any time inside the school or outside. In addition to that, students have the ability to 

manipulate, change variables, predict the results, and receive the feedback from the 

computer directly, which can help them to accommodate their understanding during 

the learning process. Simulation for example, can be a suitable learning method for 

the students to learn through, and they can use it to develop, produce and construct 

their knowledge (Suduc et al. 2011; Kroothkaew & Srisawasdi 2013). 

Adeyemo (2010) conducted research about the impact of ICT on 

teaching/learning Physics, 157 secondary school students were randomly selected and 

2 teachers from Lagos State in Nigeria. The ICTITLQ instrument was used for 

collecting data then simple percentage and chi-square been use for analysis the data. 

The study found that ICT has significant effect on teaching and learning process. It 

also found that introducing ICT to Physics is interesting for the students and it has a 

great impact on the teaching/learning process.  Some of the recommendations that he 

suggested to have good ICT impact in the teaching/learning Physics are: (i) encourage 

different bodies to invest on ICT related projects to secondary schools education, (ii) 

make the ICT equipment and facilities to be available for secondary schools, (iii) 

employ the qualified and competent Physics teachers in secondary schools, (iv) 
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encourage and train other teachers to be ICT competent, (v) conduct conferences and 

workshops by ICT professionals to teach Physics teachers on modern ICT uses, (vi) 

develop the relevant ICT curriculum for all school stages and the relevant ICT 

applications and content, and (vii) establish facilities for electronic distance learning 

networks opportunities in secondary schools. 

2.3 TEACHING AND LEARNING THEORIES 

No specific teaching strategy suits all teachers for any subjects. If one teaching 

strategy is suitable for a teacher in a given subject, it might not be suitable for another 

subject or another teacher. Teachers need to be creative and problem-solver all the 

time. This is because teaching is considered to be a personalized activity due to the 

differences between teachers that related to personality, style and philosophy; in 

addition to that each student has his/her own characteristics (Leask 2005b).  There is a 

well-known saying in education that “If there is one indisputable statement about 

teaching, it is that there is no one ‘right’ way to teach anything or anyone” (Orlich et 

al. 2010:17).  

There is a misunderstanding about teaching that a teacher can teach a subject 

well if he knows it. There is no guarantee for subject expert to help others learn well 

that subject. Teaching requires teachers to transform the knowledge they possess into 

suitable tasks and techniques which lead to learning (Leask 2005b). Teachers have to 

be good decision makers and to be responsible for their teaching about 

implementation and the outcome. In the school, some decisions are made such as the 

class sizes, number of students, time schedules, curriculum guides and textbooks 

sometimes as in the Palestinian case. However, the most important decision that the 

teacher can make is the teaching decisions that affect the students learning and 

success. A well instructional making decision that depends on the obtained 

information about both students and subject matter will lead to develop a success 

instructional plan (Orlich et al. 2010). 

Teaching is not easy process; it needs different skills, techniques, procedures 

and abilities. In general, the governmental public schools provide “students with the 
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knowledge, skills, and competencies they need to be successful” in their lives (Orlich 

et al. 2010). According to Orlich et al. (2010:4) “teaching is not simply standing in 

front of a class and talking. The best teachers contemplate the manner in which they 

will present a topic and have a wide variety of instructional models at their disposal”. 

Teaching is a science and art (Capel et al. 2005); it requires knowledge of technique 

and making decision.  “Teaching and learning process involves the construction and 

exchange of the relevant personal meanings”(Candy & Brookfield 1991:275). 

Teaching profession has its own entity of knowledge, models, and techniques. 

There are “research based evidence that teachers who have a strong professional 

pedagogical competence also have students who show greater academic achievement” 

(Orlich et al. 2010:15). Professionalism is the responsibility of teaching and 

supporting all students. The continuous professional development for teachers is a 

lifelong process to be updated with the new changes in curriculum content, pedagogy 

and resources in order to improve the teaching/learning process. In this context, 

teachers are expected to equip all students with the dispositions and skills for the 

lifelong learning. In this case, teachers considered to be learners because they are 

developing their practice and modeling the process of continuous learning for the 

students (Capel et al. 2005; Capel et al. 2010). 

The instructional decision-making process can be made more deliberate by 

being aware of the knowledge for both content (knowing what) and process (knowing 

how) implications.  Helping all students in the class is the teacher’s responsibility by 

taking the good decision in order to encourage each student to take responsibility for 

learning. This is because teachers can teach only if the learner has some desire 

(motivation) to learn (Orlich et al. 2010). Inside the classroom of the FLM, the teacher 

has the decision to provide all such concepts at the appropriate time for each student. 

When the content is appropriate and learning is paced appropriately then most of 

students can achieve the learning outcomes (Bloom 1984). Classroom management is 

very important for the process. Communication, motivation and classroom 

management are essential to the teaching/learning environment in which the effective 

learning can take place. This requires the teacher to possess the skills and techniques 

for communication with students and motivating them toward learning (Postlethwaite 
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& Haggarty 2010). 

The teaching and learning theories include teaching methods that promote 

learning and teaching styles to help students learn effectively. Learning theories and 

models developed and changed radically over the years from behaviorism to 

cognitivism to constructivism. Most of them explain learning in terms of either 

individual learner or the context (Entwistle & Smith 2010). According to Orlich et al. 

(2010:31) there are “Three perspectives in particular tend to have a great impact on 

what is taught and how it is presented: the developmental, behavioral, and cognitive 

perspectives”. Any teaching model will be based on one of them or an eclectic model, 

which is a mixed approach and the applied learning theories will be dependent on the 

chosen one. 

The developmental model assumes that learner develop intellectually in 

various overlapping stages. The Jean Piaget (1896–1980) and the Lev Vygotsky 

(1896–1934) are well known for developmental models. The learner develops in four 

stages with the appropriate instructions according to Piaget; while the learning 

development requires social interaction to teach the learner a concept in the right time 

according to Vygotsky. The behavioral perspective was initiated by Skinner (1938) 

and instituted by Ralph (1949). According to the behavioral perspective, learning can 

be defined as an observable change in behavior, which is the transfer of learning. It 

provides a theoretical foundation for many approaches to teaching and curriculum 

construction.  The cognitive model goals are to develop learners’ academic and 

thinking skills to more expert level and to provide them with adequate experiences to 

structure their learning and teaching by themselves. It focuses on the inner mental 

activities involving the mental processes such as thinking, memory, knowing, and 

problem-solving need to be explored. This is important in helping students to organize 

and make plans to learn new topics more efficiently and to think about their thinking 

which will cause them to be self-motivated learners (Orlich et al. 2010; Garofalakis et 

al. 2013).  
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2.4 CONSTRUCTIVISM 

“Constructivism is not a monolithic philosophy or methodology—it encompasses a 

range of beliefs and pedagogical approaches” (Orlich et al. 2010).  It is a subset of the 

cognitive perspective that seeks the student-centered approach. It focuses on how 

people learn. The constructivist theory emphasize on the prior experience knowledge 

and beliefs. It does not dispute the fact that the teacher has active role to play but 

posits that the learner constructs the meaning according to his/her understanding of the 

learning topic. In this context, both teachers and students are learning from one 

another. The constructivist theory mainly centers on the belief that the learners 

(students) construct the meaning by themselves and validate their experience. It 

defines learning as the interaction between the student and the surrounding 

environment.  

The student’s prior knowledge and experience is the basis for the learning, 

he/she can build on it by interpreting and reconstructing the new knowledge (Merriam 

et al. 2007; Orlich et al. 2010; Agommuoh & Ifeanacho 2012). One of the proponents 

of Constructivism, Jean Piaget argues that individuals assimilate new information and 

adds it to what they already know without uttering the existing knowledge. He 

believes that people learn by constructing one logical structure after another. Other 

proponents of Constructivist theory include John Dewey who calls for real experience 

in education and concludes that inquiry is the key focal point in constructive learning.  

The Constructive theory definition according to Flynn et al. (2013) facilitates 

“the learner to go beyond simple memorization toward understanding, application, and 

competence”. It indicates that understanding, application, and competence can be 

achieved by active learning. Although the constructivist theory shall be the adopted as 

the theoretical frame work in this study, this does not mean that the teacher will apply 

only this process. According to Von Glasersfeld (1995:177-178). 

“there is never only one right way, it could not produce a fixed teaching 

procedure. ….. As I have often said, constructivism cannot tell teachers new 

things to do, but it may suggest why certain attitudes and procedures are 
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fruitless or counter-productive; and it may point out opportunities for teachers 

to use their own spontaneous imagination. The constructivist orientation may 

do some good in this regard. It is a philosophy that offers a congenial 

theoretical basis for the development of imaginative teaching methods. It is in 

this spirit that I venture to voice my suggestions”. 

In the constructive learning, students use prior knowledge and experiences to 

build and shape their understanding for new content under the teachers’ guidance. In 

this way, the constructed knowledge is meaningful for the students and the learning is 

active (Brown et al. 1989; Rhodes & Belamy 1999). Teachers can easily integrate the 

constructive theory in the FLM. They can utilize technology to remove lecture parts 

from the classroom session to have more time for collaborative activities. The flipped 

learning known as the “inverted method” that “combines the benefits of direct 

instruction and active learning to engage students in the educational process” 

(Shimamoto 2012). 

The understanding of teaching/learning process is not just knowledge 

retention. As long as the goal of teaching is engendering understanding, educational 

specialist must shift from rote memorization of knowledge and facts which is known 

as "surface learning," toward "deep learning," where understanding is developed 

through" active and constructive processes" (Ritchhart et al. 2011). To achieve this 

objective, educational specialist must move from a teaching-centered approach to the 

learner-centered approach (Roehl et al. 2013). 

Effective teaching requires the dynamic interactions between and among all 

humans inside the school and other related stakeholders, i.e. teachers/teachers, 

teachers/administrators, teachers/parents, teachers/students, and students/students. 

Also, it requires the understanding of students’ cognitive structures in order to provide 

the appropriate active learning to assist them (Orlich et al. 2010). According to Capel 

et al. (2005:12), “Effective teaching occurs where the learning experience structured 

by the teacher matches the needs of the learner. The more closely the teaching method 

matches the preferred learning style of the pupils, the more effective the teaching will 

be.” 
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The teacher will be challenged to meet the instructional needs of all students 

inside the class to help them to master the content. The best way for the teacher is to 

use the differentiated instruction or multi-methodology, which will lead to the active 

learning process. The active learning includes “a wide range of teaching strategies, 

which engage the learner in the actual instruction that takes place” and increase 

participation (Orlich et al. 2010). The learning community where all learners 

including the teacher are participating is considered to be an active learning classroom 

(Orlich et al. 2010). This singular benefit makes constructivist theory transferable 

because both the teacher and the students transfer knowledge to one another. In this 

view, Constructivism remains the only theory suitable for this study because of it 

numerous benefits of allowing students to learn more while being actively involved. It 

also allows them to remain focused towards thinking and understanding instead of 

memorizing the lessons. 

2.5 ACTIVE LEARNING 

Pedagogies that focus on students engagement in the learning process and activities 

that involve students in doing things and thinking about what they do are considered 

to be under the umbrella of active learning (Roehl et al. 2013). Active learning 

approach improves students’ retention and conceptual understanding of the learning 

content. It is the teachers’ responsibility to create the active learning environments by 

using the ARCS motivation strategy which is attention, relevance, confidence and 

satisfaction (Keller 1987). “Active learning methods require students to utilize higher-

order thinking skills such as analysis, synthesis, and evaluation” (Prensky 2010). Due 

to researches, students’ preparation of the direct instruction of the FLM will make 

them ready for the active learning lessons in the F2F session (Hamdan et al. 2013; 

Bart 2014). 

The innovative technology environments use can lead to the improvement of 

the teaching/learning process and it provides the opportunity for meeting learners 

needs with various learning styles (Roehl et al. 2013). Integration of ICT in Physics 

education is to simulate and visualize experiments and phenomena which leads to 

students’ individual learning (Nguyen et al. 2012). The students become more 
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responsible for their individual learning while using the active learning of FLM 

(Roehl et al. 2013). The flipped learning known as the “inverted method” that 

“combines the benefits of direct instruction and active learning to engage students in 

the educational process” (Shimamoto 2012). 

2.6 MOTIVATION 

“Motivation is the desire or incentive to learn something or to behave in a given way” 

(Mintzes 2006; Orlich et al. 2010:361). It is the inner drive to do something such as to 

finish a book or to complete a tough assignment. Motivation can be intrinsic and/or 

extrinsic and it is important for both teachers and students. The students’ intrinsic 

motivation to do their best work can be appealing to their inner selves, hoping that 

they will do an assignment to please themselves, because they enjoy it, or to meet a 

challenge. While the extrinsic motivation can be stars on a paper, letter grades, special 

treatment and prizes. Some students can be intrinsically motivated, while others are 

extrinsically motivated. Therefore, the competent teacher has the ability to know 

his/her students and the suitable motivation for each of them (Harlen & Qualter 2004; 

Orlich et al. 2010). 

Intrinsic motivation means that someone engages in an activity because of the 

satisfaction derived from doing it. When there is extrinsic motivation the satisfaction 

comes from a result that has little to do with the activity: a new bicycle for passing an 

examination or an ice cream for finishing homework. The naturally motivated students 

were found to be satisfied with their learning. They are ‘motivated from within’ and 

do not need external incentives to engage with learning. They recognize their own role 

in the learning and so take responsibility for it. They seek out information, identify 

their learning goals and persevere. They know that what they achieve depends on their 

effort. However, the externally motivated students were found to be engaged in their 

learning due to exterior encouragement such as bonus or high grades. They may cease 

to learn, or at least decrease effort, in the absence of these external factors, learning 

only what is closely related to the behavior that is rewarded, put effort into learning 

the things not because they have value for developing understanding, but in order to 

gain praise, reward or privilege (Orlich et al. 2010). 
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For encouraging the intrinsic motivation Harlen and Qualter (2004) suggest 

that teachers can do things and avoid others to create the classroom climate for 

fostering the intrinsic motivation. They carry out positive action to increase 

motivations. This includes, providing students the choice of some activities involving 

them in identifying the learning objectives and ways of achieving them for some 

activity.  They can also take part in helping them to assess their own progress; setting 

up activities in a way that requires collaboration in pairs or small groups; showing 

confidence that students will do well and having high expectations; encouraging pride 

in having tried and made a good effort. In this case, the students’ self-esteem will rise 

up by trying harder to succeed. While the others to avoid are the vicious circle or self-

fulfilling prophecy whereby students see themselves as failing even before they begin 

a task and therefore make little effort, leading to failure that confirms their judgment 

of themselves. Effective motivation is very important for the students learning 

process. Teachers need the knowledge and skills for helping students to learn 

effectively (Postlethwaite & Haggarty 2010). Encouraging students’ motivation for 

learning is one of teacher’s role in the teaching/learning process (Harlen & Qualter 

2004).  

Assessment is not to rank students only, but also to raise students’ 

achievement. Testing has the effect on pupils’ motivation towards learning. Teachers 

and schools use assessment as a tool for assessing their students’ achievements, and 

for students to know their ranking inside the classroom and of course for their parents. 

Successful students consider testing as a way for motivating them, while the low 

achievers are de-motivated. Also, motivation has an impact on students’ self-esteem; 

the high achiever students have more positive self-esteem than the low achievers 

(Capel et al. 2010; Harlen & Deakin-Crick 2010). 

Usually, the highly motivated students set high expectations, work hard and 

persist at tasks to attain these. By encouraging the self-directed learning, teachers can 

foster intrinsic motivation that produces more effective learning (Crozier 1997). While 

the under-achiever students tend to believe that they have little control over their 

ability to succeed and this is associated with an under-use of learning strategies that 

makes success less likely (Crozier 1997:165). This pattern is also associated with low 
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self-esteem. There is a relation between students’ beliefs about effort and their views 

of themselves. The lack of self-confidence and low expectation of success cause 

failure (Crozier 1997). FL implementation can improve the students’ motivation 

(Wihnan 2015). According to Wang and Zhang (2013), FL can be suitable for higher 

education students that can increase their motivation. 

The use of ICT in Physics teaching simplifies the problematic concepts so that 

learners understand them easily and become motivated towards learning Physics 

(Alazam et al. 2012; Omollo et al. 2013). For example, by using simulation in Physics 

lessons, there is a clear increase in the students’ motivation and learning speeds, 

popularity and attractiveness of the lessons, and integrating students with the lessons 

(Civelek et al. 2012). Moreover it improves traditional learning and “enables new 

types of learning that challenge the traditional curriculum” (Savage et al. 2009).  

The students can be easily motivated through implementation of the FL 

different activities. It is a new method of teaching that integrates technology in the 

teaching/learning process. All the students were enrolled in the related Facebook 

group that they can view the video lessons any time from any place using any suitable 

device –smartphone, tablet, PC and laptop- for accessing the internet. The developed 

video lessons including short videos about simulations, animation, short questions and 

quizzes can attract students’ attention toward Physics learning. Also, inside the 

classroom, teachers’ role changed that they will not lecturing any more, they will 

utilize active learning activities. Interaction F2F time will increase and more students’ 

engagement and participation will take place. Individual student can get direct help 

from the teacher. All the previous issues will motivate the students towards Physics 

learning. 

2.7 CRITICAL THINKING SKILLS 

In this rapid changing world, the secondary students need to be exposed to practice the 

critical thinking skills, analysis and problem solving strategies. In order to enhance the 

students active participation in learning Physics, teacher has to use the student-

centered instructional strategies approach such as inquiry method, discussion and 
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simulation in their teaching/learning process (Agommuoh & Ifeanacho 2012). The 

critical thinking skills is the intellectual process of active and skillful conceptualizing, 

applying, analyzing, synthesizing, evaluating information, observation, experience, 

reflection, reasoning, or communication, as a guide to belief and action (Scriven 

1987). It is based on universal intellectual values: clarity, accuracy, precision, 

consistency, relevance, sound evidence, good reasons, depth, breadth, and fairness.  

ICT tools can be used for developing critical thinking skills by enabling the 

students to represent and express what they know. When students use ICT tools, an 

intellectual partnership between them is established and the computer amplifies their 

thinking. In addition to that, cognitive tools are designed to make them think harder 

about the content being studied (Chan 2006; McMahon 2009). So, critical thinking is 

fundamental to Physics learning which is clearly stated in the objectives of the 

Palestinian curricula and textbook (UNESCO 1998), and of course the same for other 

countries. The critical thinking activities must be infused into Physics activities in an 

explicit and intentional way because the relation between pupils’ performance in 

Physics and critical thinking is bidirectional (Rodrigues & Oliveira 2008). 

Marshall and DeCapua (2013) and Embi (2014) stated that using FLM 

increase the comprehension, interaction and the critical thinking for the students. 

Better questions and deep thinking from students are the results of using the FLM as 

the year progressed (Tucker 2012) and they may improve high level of thinking skills 

(Roehl et al. 2013). When using ICT effectively, it will enhance and develop higher 

order thinking skills which is one of the corner-stones for the 21st century skills 

(Claro et al. 2012) and it will improve teaching/learning process (Adeyemo 2010; 

Wihnan 2015).  

When students view the developed video lessons that include short videos 

about simulations, animation, short questions and quizzes, their attention will be 

attracted toward Physics learning. This will encourage them to learn better and search 

internet for more meaningful and understanding. By using applets for simulation and 

manipulation, they will predict what will happen before getting the direct results. The 

active learning activities will be dominant inside the classroom. Interaction F2F time 
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will increase and more students’ engagement and participation will take place. 

Students will have more time for questioning, analyzing, solving problems with their 

peers and teachers, expressing their views, thinking of other alternatives deeply and 

evaluating their learning. Moreover, every student can participate and get any help 

directly from the teacher. All the previous issues will encourage the students to think 

critically which in turn may improve students’ critical thinking skills. 

2.8 DEMOGRAPHIC FACTORS 

Demographic characteristics of a sample depend on its nature and may include the 

following or part of them: gender, age, marital status, education, ethnicity, household 

income, internet devices and living place. In this study, the students are the 

respondents, so the required demographic factors are: gender, age, living place and 

internet access device. Although many researches results have indicated that digital 

natives adopt ICT technology better than other generations, the research is still weak 

in examining the demographic characteristics that affects ICT adoption (Alajmi 2011). 

In FL approach, the relationship associated with gender difference has still remained 

unexplored (Chen et al. 2015), so they suggested further studies to fill this gap 

concerning this issue. 

Leach (2011) conducted a study on university students to investigate the 

effects of critical thinking skills on gender. By using the CCTST tool, the results 

showed no significant differences between male and female students although the gain 

value for male students was higher than that of female students. In a study for 

examining gender difference in ICT competency in first year university students, 

results showed significance differences towards female students, and the widespread 

use of smartphones and tablets may reduce the gender digital gap (Luan et al. 2005). 

Despite males and females showed different topic interest while flipping the calculus 

course, they performed equally well (Chen et al. 2015). For youth aged between 15– 

17 years old, 70% of females have used online social network services, while only 

54% of male have done so (Alajmi 2011). 
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Straw et al. (2015) discussed in their “Flipped Learning Research Report” that 

students can perform well in the FLM because they work independently at their own 

pace while viewing the videos. Moreover, they reported that gender variable was 

affected by the FL. They found that female students were high achievers and perform 

better in the FLM. The female students in the classroom were engaged with the FLM 

and benefitted from it; this is because they tended to be better organized and easily 

could understand the FLM approach more than male students. Flipped learning 

implementation required internet access availability at students home to view the 

video lessons, otherwise students need to be supported by the required CDs or DVDs 

that contain the video lessons (Arnold-Garza 2014). The following Table  2.1 shows 

selected ICT indicators in Palestine for years 2004 and 2014 (PCBS 2014). 

Table 2.1  Main Selected ICT Indicators for Selected Years in Palestine 

Indicator 2004 2014 

Percentage of Households with Own Computer 26.4 63.1 

Percentage of Households with Internet Access 9.2 48.3 

Percentage of Households with Telephone Line 40.8 39.8 

Percentage of Households with Mobile Line 72.8 97.8 

Percentage of Persons (10 Years and Over) Who Use the Internet 11.9 53.7 

Percentage of Persons (10 Years and Over) Who Use the Computer 35.7 60.2 

ICT device applications are evolving to meet learning needs that current 

educational practices are evolving in response to inclusion in classroom context. 

Smartphones, laptops, tablet and PCs are available for most of learners for accessing 

internet. Smartphones are rapidly becoming the most ubiquitous of networked 

handheld devices that many of the applications might provide as much utility when 

implemented on them (Roschelle et al. 2007). The available ICT equipment 

concerning the internet use in Palestine are shown in below Table 2.2 (PCBS 2014). 

Table 2.2  Percentage of Palestinian Households Who Have ICT Equipment at 

Home by Region in Year 2014 

ICT Equipment Gaza Strip West Bank Palestine 

Desktop 38.2 48.4 45.0 

Laptop 28.0 35.8 33.2 

Tablet 3.5 16.4 12.0 

Smart Phone 34.7 59.4 51.0 

Internet at Home 42.2 51.4 48.3 

Fixed Telephone Line 33.5 43.0 39.8 

Mobile Phone 97.6 97.9 97.8 
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2.9 FLIPPED LEARNING 

The FL researches are limited until now, although the existed researches concentrate 

on the change to learner-centered approach, which leads to the active learning. The 

key feature of the FLM according to Hamdan et al. (2013) is 

“the opportunity to maximize student learning opportunities in the classroom 

by deliberately shifting direct instruction to outside of the group learning 

space. The emphasis on maximizing one-on-one interactions turns the focus to 

student-centered instruction that more actively involves students in the 

learning process”. 

Flipping courses is not a new idea. It has been in existence for many decades 

while this FL which is technology enabled is just since 2007 (Bergmann & Sams 

2012). Humanity students were asked to read novels outside class, and to devote the 

class time to explore the symbolism or drawing out themes with their teacher. In 

addition, it was used for the law students to read the content outside the class in order 

to be ready for their teachers Socratic Method. Implementing flipping classroom can 

use teachers’ time and expertise in appropriate way, use facilities efficiently and 

students get better learning outcomes (Berrett 2012).  

Traditional teachers were playing the role “sage on the stage” for many years 

lecturing inside the classroom, and keeping homework to students home for 

reinforcing the learning concepts. This is a one-way communication with very little 

social interaction or support critical thinking. This passive learning known as 

transmittal model which consider the students mind as an empty pot to be fi lled with 

knowledge (King 1993), so the acquired information stored without changing over 

time. This traditional learning model according to Shimamoto (2012), “does little to 

effectively prepare today’s students for a future where success relies on one’s ability 

to think independently, solve unexpected problems and deal with complex issues”.  

The researcher used the FL in the teacher professional development programs 

since a decade while he was director for teacher training department in the Palestinian 
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MOE. He developed the training modules in two parts.  They include trainee module 

that contains the theory and all required information to be sent for teacher (at least one 

week before training session). Moreover, it is compulsory for the teacher to read it and 

to do the included few activities in it, while the trainer module is for the trainer that 

includes the activities that depend on the trainee content and the procedures for 

implementing the activities.  

The flipping concept was discussed in recent conferences especially for the 

science, technology, engineering, and mathematics subjects know as STEM 

disciplines. FL aids teachers to shift from traditional teaching to learner-centered 

approach (Berrett 2012). Eric Mazur is a very famous physicist at Harvard University 

who used the FLM for two decades characterized by the “peer instruction" method. In 

this method, the conceptual questions were discussed and answered by the students in 

small groups during the lecture. The results show that the non-majors Physics students 

in his class outperform the Physics major’s students who learn in traditional method of 

the force concept inventory. "Once you engage the students' minds, there's an 

eagerness to learn, to be right and to master" (Berrett 2012; Brown 2012; Mazur 

2013). 

In recent decade due to the technology revolution, the amount of information 

is accelerating and increasing in plentiful way, so it is not easy to concentrate on 

transferring information to students. According to Mazur "Simply transmitting 

information should not be the focus of teaching; helping students to assimilate that 

information should" (Berrett 2012). There are clear differences between the flipped 

learning, online learning, blended learning, or distance learning. Online learning 

occurs remotely and there is no F2F meeting between students and teachers (Oblinger 

et al. 2005). The Learning Management System LMS is used to facilitate the learning 

process for virtual meetings, assignments, and online lectures and it can be 

asynchronously (Hamdan et al. 2013; Wolff & Chan 2016). The online blended 

learning happens within the classroom time with direct learners-teacher contact (Allen 

et al. 2007) and the F2F meetings are not necessarily different than the traditional ones 

(Hamdan et al. 2013). 
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2.9.1 Flipped Learning Model 

Flipped Learning (FL) is a new trend in teaching/learning process to change the 

traditional methods; this kind of change is favored by the students and teachers (Quan 

2015). FL is new trend in education and it is one form of the blended learning (Bart 

2014; Quan 2015; Meigen 2016). FL has different types in implementation called 

models. Panopto (2016) mentioned seven models for the FL and considered them to 

be unique models. Each of the seven models requires students’ preparation outside the 

classroom and before the F2F session. The adoption of one model depends on the 

students’ age, learning subject and the purpose of its usage. The seven models are 

discussed in the following paragraphs. 

1. Standard Inverted Classroom. This is the well-known model that students 

watch video lessons and other related assignments outside classroom. On the 

F2F session, they solve homework, problems and practice their learning with 

their teacher and peers. 

2. Discussion-Oriented Flipped learning. Similar to the first one but the 

assigned videos were selected from TED and YouTube websites with other 

materials. In addition, the F2F classroom was devoted for discussing and 

exploring the learning topic. This is suitable for learning context in history 

and linguistics.  

3. Demonstration-Focused Flipped Learning. This is suitable for topics that 

need students to remember and memorize exact activity steps. It is helpful for 

some science topics in Physics, Chemistry and mathematics. The students 

will have enough time to view the video due to their pace, and they can 

review it many times until they master the required learning. 

4. Faux-Flipped Learning. This is different from all the other models that 

students required to view the video lessons inside the classroom. During the 

F2F session, the teacher can give help to each student while watching the 

video. This is appropriate for younger learners who cannot know how to deal 
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with homework.  

5. Group-Based Flipped Classroom. This model can be considered a special 

case of the first one. After viewing the video lessons outside the classroom, 

students come to F2F session to work together in groups on their 

assignments. This is helpful for them to learn from each other by explaining 

and expressing their answers freely.  

6. Virtual Flipped Classroom. In this model, the learners viewed the video 

lessons before meeting the teachers as other models, but they are not required 

to attend the classroom sessions. Instead, they can meet the professors during 

their office hours if they need that. In this case, the student can receive 

individual support from the professor. This model is suitable for some of the 

higher education institute courses. 

7. Flipping the Teacher. This is completely different from all other models. The 

students required to develop the video by playing a role or presenting their 

assignments. This is to demonstrate and show their teacher that they 

understand and master their learning. This can be considered an evaluation 

tool. 

The first model “Standard Inverted Classroom” is commonly used in the 

majority of researches concerning flipped learning or flipping classroom. The well-

known titles for this concept are: Flipped Learning (FL), Flipped Learning Model 

(FLM), Flipping Classroom or Flipping Classroom Model. In this research, the 

concepts FL or FLM were used to mean the first model “Standard Inverted 

Classroom”. This model is suitable for secondary high school students and the 

Palestinian education system. Students view video lessons outside school, and they 

construct and build their knowledge for more understanding inside the classroom by 

applying what they have learned.  

The learners can construct and build upon their knowledge individually while 

preparing their video lessons outside the classroom session. Moreover, during the F2F 
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session, they can work together in different active learning activities that help them to 

construct on their learning to have meaningful learning (King et al. 2014). This is why 

the constructivist theory was used within this model. There is research evidence that 

supports the success of this model within the constructivist learning theory (Lobdell 

2013). 

There is no “one size fits all’ in the teaching/learning process, which is the 

same for the flipped learning models. The school teachers or higher education 

professors can choose the suitable model due to their conditions including the 

classroom, students’ age, learning subject and the learning purpose. They can use 

more than a model in one semester to motivate the students. Moreover, teachers needs 

to learn how to be the “Guide on the Side” and not to be the “Sage on the Stage” 

(Panopto 2016). 

2.9.2 Benefits of FLM 

There are many benefits resulting from using the Flipped Learning Model. It is 

suitable for all learners because it has positive effects and can focus on all of them 

(Sams & Bergmann 2013). Marshall and DeCapua (2013) stated that  using FLM  

increase the comprehension, interaction and the critical thinking for the students. 

Better questions and deep thinking from students are the results of using the FLM as 

the year progressed (Tucker 2012) and they may improve high level of thinking skills 

(Riendeau 2012; Roehl et al. 2013). Brunsell and Horejsi (2013) and Green (2012) 

listed some benefits of using FLM such as: increasing students engagement time in 

doing homework inside class, enabling them to learn in a safe atmosphere, getting 

immediate feedback, increasing collaboration, increasing access to the necessary 

technology and more parents engagement and support in the teaching/learning 

process. 

a. Flexible learning 

The FLM is flexible that students can choose the place and time for learning. It is easy 

and good for them to receive and study the learning content outside the classroom by 
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reading or watching video any time and in any place due to their pace. Inside the class, 

they do their homework and solve problems with their peers and teachers. Teachers 

can arrange the class space to accommodate the different learning modes and activities 

such as groups/individual work, research, performance, and evaluation. The class 

chaos or noise is acceptable to the flipped classroom, which can be clear from the 

concept “flip” or inversion of the typically quite class in the traditional learning while 

the teacher is lecturing. In addition, teachers are flexible about their students’ 

expectations for learning and in their assessment. The FLM allows students inside the 

classroom to interact with each other freely while educating each other and the teacher 

can move through them to answer their questions. This means that they are controlling 

their learning while educating each other. This model of teaching helps in correcting 

students' misconceptions especially in science subjects (Berrett 2012; Hamdan et al. 

2013; Stifle 2014). 

b. Changing learning culture 

There is a need for the paradigm shift of the traditional culture of teaching/learning 

process to the FL culture. Traditionally, the teacher-centered approach is dominant 

where the professor is the central foundation for the information and the “sage on the 

stage” who is the main source of students’ information, and the students are the 

product of the teaching. In the FLM, the student-centered learning approach is 

dominant where students are engaged actively in exploring content deeply, knowledge 

formation and evaluating their learning in a meaningful way (Hamdan et al. 2013). 

There is more freedom for the students in the flipped classroom than the traditional. 

Some students can handle themselves, while others need to be controlled by the 

teachers (Bergmann & Sams 2014a). Students can easily control their learning outside 

the class by reviewing learning materials in order to maximize the use of F2F class 

time (Hamdan et al. 2013). 

c. Increasing interaction time 

The interaction time and personal engagement between teacher and students increased 

in the FLM because of shifting the lectures and direct instructions from the classroom 
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session to outside (Brunsell & Horejsi 2013; Roehl et al. 2013; Sams & Bergmann 

2013; Hantla 2014). In the flipped classroom, teachers use online lectures and 

technology outside the classroom in order to have more free time inside the classroom 

for more interaction and collaboration (Berrett 2012; Shimamoto 2012; Tucker 2012). 

The students’ interactions increased inside the classroom, more flexible time is used 

and they receive more individual attention, In addition to that, “the teacher gets to 

interact with each student, and students get to point out things they don’t understand 

or simply wonder about” (Sams & Bergmann 2013).  

The FLM is a very successful tool for providing the freedom opportunity to the 

students to work and interact with online content due to their learning style. They 

become aware and reflectors on their learning in a better way than that of the 

traditional one. The students’ reflection is very important in the learning process and 

teacher must consider this in their plans and in student assessments (Strayer 2007). 

This increased available time can be invested in class activities to more concepts 

understanding and increasing student's knowledge retention (Roehl et al. 2013). 

Teachers’ lecturing is not the suitable way for best use of students’ time inside 

the classroom. They may deliver important knowledge to students by lecturing, but the 

learning is not active in this case. They did not work with individual students and 

different instruction in order to engage them in higher order thinking skills. They can 

make the best use of time if they flip their classroom. In this case, they can shift 

lecturing and direct instructions to home by recording videos or using ready materials 

from the internet space, and making the best time use inside the classroom. Students 

can watch the videos or other materials at their homes or any other places according to 

their pace any time before going to classrooms. “The teacher can work with one 

student or small groups, challenge students that mastered the content and help those 

who struggle” (Sams & Bergmann 2013). 

d. Suitable for emergency conditions 

The FLM is suitable during the emergency conditions that the classroom session can 

move forward despite the absence of teacher and/or students. Students can move 
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forward with course material even of the teacher’s absence and the course can proceed 

as scheduled without any delays. While the absent students due to illness or engaging 

in other extra-curricular activities such as athletics can stay on track without lengthy 

interaction with their teachers (Roehl et al. 2013).  

e. Focus on all students including special needs 

Flipped learning is suitable for all learners and it can focus on all of them. “Education 

is for everyone, but the way we deliver education—and the way students receive it—is 

not the same for everyone” (Sams & Bergmann 2013). The FLM is flexible for 

meeting all of the students’ needs in multiple ways in which the  student-centered 

approach is the dominant one (Sams & Bergmann 2013). It is clear that each learner 

has his/her own style for best learning. Some of them learn best by viewing video, 

others by reading textbooks, or listening to a lecture, or completing practice problems 

(Sams & Bergmann 2013). 

It provides the opportunity for the shamed and hesitated students for asking 

questions to the teacher in their individual direct interaction and not in front of all of 

students inside the class. Also, they can view the videos many times by themselves at 

their homes away of the students (Roehl et al. 2013).  While the students interactions 

increased inside the classroom (Brunsell & Horejsi 2013),  the behind students receive 

more individual attention, while the advanced continued to progress (Sams & 

Bergmann 2013).The experienced teachers can determine with whom to spend more 

time than others. They can decide to assist the struggling or challenge the advanced 

students and be sure that students got the help they need (Bergmann & Sams 2014a). 

Sams and Bergmann (2013) mentioned two cases in their school that required 

special attention and the flipped learning model (FLM) solves their problems by 

provide the required accommodations. The first case is a student that used to have an 

individual educational program which requires him to sit in front of the class, having 

modified tests and exams with extra time. By using the FLM outside the classroom, he 

can view videos multiple times, pause and rewind them until he understands the 

lessons. In addition to that, he can receive the individual attention and differentiation 
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that he needs from the teacher inside the classroom. The second case is about Allison 

a Spanish language teacher of grade seven. She divided the students in her class to 

three groups according to their level of Spanish fluency: those who are almost fluent, 

who are struggling and who are new to Spanish class. Alison implemented the FLM, 

which enables her to teach all groups at the same time effectively by differentiating 

the learning according to their level of fluency. She can work with each group by 

providing them with the required instruction due to their needs taking in account that 

each group can work on different task such as viewing a lesson, conversing in the 

language, or completing grammar lessons, while others can set for assessment by 

using the learning management system (LMS).  

f. Minimizing the competitive and punitive 

The traditional students’ assessment in the FLM needs modifications. This makes it 

easy for teachers to assess their students' grasp of information, progress and learning 

all the time, while in the traditional style the assessment can be clear after the normal 

tests (Roehl et al. 2013; Sams & Bergmann 2013). In addition to the tests and exams, 

Sams and Bergmann (2013) allowed students to demonstrate their understanding in 

several ways according to their interests. They can do any one of the following or 

more: creating projects, designing video games, developing presentations, designing 

posters, writing blogs, and so on. The students are required to demonstrate a minimum 

level of understanding before proceeding in the learning; and they are allowed to 

retake any assessment they did not do well on. This helps in minimizing the 

competitive and punitive components of educational assessment. Also, teachers can 

speak with individual students for checking their understanding while they work 

independently or in small groups. During that, the teacher is engaging and performing 

the formative assessment and diagnosing students understands in order to modify the 

instructions according to their individual needs (Sams & Bergmann 2013). 

2.10 START FLIPPING CLASSROOM 

Flipped classroom can be a start step to change the role inside the classroom from 

teacher-centered to student-centered approach. It supports students’ engagements by 
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using the constructivist theory. This requires that teachers should improve and master 

the instruction before using the flipped classroom concept (Miller 2012). In the FLM, 

there are wide ranges of technologies that can be used in preparing videos and 

uploading them to the internet so that students can access them before attending the 

F2F class (Roehl et al. 2013).  ICT integration in teaching/learning process requires 

teachers to expand their knowledge of pedagogical practices across multiple aspects of 

planning, implementation and evaluation processes (Mndzebele 2013). The homework 

materials of the flipped classroom can be videotaped lectures, digital slide 

presentations with or without voice over and readings. Those materials can be found 

on the internet or to be developed by the teacher (Roehl et al. 2013).  

Delivering flipped classroom for the first time is not easy and need preparation 

for the homework materials, while after that, it becomes easy with some revision and 

modification for the same materials. As anticipated by Blair (2012), the use of flipped 

learning classrooms may result in less effort developing video lessons. The challenge 

is for teachers who will create the online video lectures. The traditional lectures need 

accommodation and adaptation to be suitable for the online video lectures. Teachers 

have to be flexible for adjusting the learning content while using the technology tools 

for creating the online videos. They can surf the internet to use suitable videos, 

recording their own live lectures inside the classroom or by using smart boards, or 

voice recording while presenting power point presentation by the screen cast utilities 

(Roehl et al. 2013). It is important for teachers to have the internal desire for 

implementing the FLM in their classrooms; and to make periodical evaluation and 

reflection on its effectiveness while applying it (Roehl et al. 2013). 

In FLM, teachers can choose the video content to be viewed by students 

outside the class to learn the intended skills and concepts. This will help in 

maximizing the F2F class time in using the suitable active learning strategies 

according to the students’ level and content to gain the conceptual understanding and 

the procedural fluency due to their needs. It is pertinent to note that there will be no 

positive result if teachers changed to adopt the FLM while still applying the traditional 

teacher-centered method (Hamdan et al. 2013). 
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The video lectures did not replace teachers due to some critics in FLM. The 

teacher is more important and must be more professionally skilled in order to get 

fruitful results by adapting the FLM. Teachers have to be experienced in determining 

the content that ought to be shifted aside for maximizing the classroom time. They 

have to know how to utilize and use the FLM before adopting it. They are reflective, 

accepting constructive criticism and feedback from their peers and manage the 

classroom chaos tolerantly to continuously improve their work for the benefit of the 

students. Experienced teachers are very important in the FLM, although their role is 

slightly visibly prominent (Hamdan et al. 2013). Implementing effective flipped 

classroom, teachers must be confident in possessing technical skills, conceptual 

knowledge and pedagogical expertise (Shimamoto 2012).  

Miller (2012) suggests five practices for teachers to use flipped Classroom 

model effectively. They are: (a)- “Need to Know” which means to create the culture 

that students need to know the recorded content not because it is on the test or it is 

useful after their graduation, but because it is innovative and has strong reasons for 

engaging them. (b)- “Engaging Models” is to use a pedagogical model to create the 

“need to know” in order to support the learning. (c)- “Technology” to be sure that the 

main requirements and alternatives for watching videos or other lessons are available 

for all students such as mobiles, PCs, programs and internet connectivity. (d)- 

“Reflection” must be essential to have effective classroom. (e)- “Time and Place” 

means to make short videos to be accepted by the students and to ensure that all 

students can watch the videos inside or outside the schools.  

Internet is considered to be a very growing communication space at the 

beginning of this century that had its effects on all areas of  daily life (Aziz et al. 

2005). Many online internet sites contain good quality of video lessons library such as 

TED Organization http://www.ted.com (TED-Organization 2014), Khan Academy 

https://www.khanacademy.org (Khan-Academy 2014), and so on. Khan Academy is a 

non-profit organization that includes more than 2,400 video lessons of various 

subjects that educators and learners can access free on the internet (Toppo 2011). 
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Creating video did not mean recording the teacher inside the classroom while 

lecturing by using the video camera only. Majority of teachers creating videos by 

making a screen cast utility, which is capturing the computer screen such as slide 

show of Power Points presentation, recording voices, include a small webcam of the 

teacher’s faces, using digital pen for solving problems or highlighting main issues and 

so on. The suitable average video time is about 10–15 minutes long (Sams & 

Bergmann 2013; Wolff & Chan 2016). Even presenting Power Point slides itself only 

inside the classroom can improve student attitudes toward the teacher and class 

environment (Nouri & Shahid 2005). 

Teachers can start flipping their classrooms by using ready available video 

lessons from their colleagues. They can get good quality videos from the different 

internet sites according to their subjects and languages. While starting the FLM, 

teachers can simply begin to build their video libraries by recording all of the live 

direct instruction lessons and lectures during the year by a video camera. By doing so, 

and refining the library in several years, they can get a complete video library of their 

own that suits all of their students’ needs. They can improve the videos by using the 

screen cast utilities (Hamdan et al. 2013; Sams & Bergmann 2013).  

2.10.1 Video Lessons 

Video lessons and multimedia materials are examples of audio visual aids and 

considered to be educational instruments (Lestage 1959). They are form of ICT that 

are necessary in the teaching/learning process for Physics secondary schools students 

(Aina 2013a). Audio visual aids mean the most modern instruments recently used 

such as video, films, television and multimedia (Lestage 1959). The main advantage 

of audio visual aids is that they can be used with equal efficiency for all students from 

kindergarten stage to secondary schools and universities stages with focusing on the 

learners age and the course subject (Mishra & Yadav 2014). The teaching/learning 

process needs changing from old traditional lecture methodology and routine to 

dynamic one such as using audio visual aids to be the slogan and not a fashion 

(Mishra & Yadav 2014). 
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Audio visual aids have good impact on both learners and lecturers that make 

teaching/learning process more interesting. They help in focusing students’ attention 

towards the subject material (Dilshad & Saeed 2015). Take into account that seeing, 

hearing and touching are the sources of effective learning of the most important 5 

senses that maximize the attained individual knowledge. According to the 

psychologist Bruner, student can remember 10% by hearing, 20% by reading, 80% by 

seeing and doing (Lester 2013). This is why the Audio visual aids are very effective 

communication tools between professors and students. They save time and support 

critical thinking skills. 

Denning (1992) described the theory behind utilization of video lessons in the 

teaching/learning process that they can be fitted in consequence with the active 

learning theory. Moreover, video lessons improve students’ motivation towards 

learning taking in account that motivation is an important factor in the 

teaching/learning process (Bravo et al. 2011). According to the teachers believes, 

video lessons improve students’ motivation and content comprehension; this is also 

for the teachers themselves (VZAAR 2016). The digital students need school 

environment to be competitive to their daily life of using the digital devices around 

them such as smartphones, tablets, televisions and electronic games. Therefore, 

teachers have to face such challenge by using the digital issues. By integrating video 

lessons in education, students will easily learn and engage through active learning. 

This is because active learning is considered to be “one of the foundation pedagogical 

approaches of modern learning theory and educational change initiatives” (Denning 

1992).  

Denning (1992) developed a guideline for selecting video lessons according to 

the active learning theory. It has six guidelines which are (i) encourage learning 

through talk, (ii) allow curiosity and speculation, (iii) allow students to demonstrate 

autonomy, (iv) allow student to utilize the content they have, (v) emphasize the 

learning process and (vi) allow students to use higher order thinking skills. 

In addition to that, the British-Council (2003) suggested the below main 

elements of a specific criteria for testing, developing and selecting video lessons 
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before uploading them to the YouTube or other websites. 

1.   Interest: video to be interested not boring that students would like to watch it. 

2.   Complete: video has complete topic like a complete story because it is 

important for students to be motivated and enjoyed while watching it. 

3.   Length: video length depends on its content and purpose. The suitable video 

length that developed by the teacher is about 10-15 minutes while other videos 

that illustrate ideas or concepts can be less than that to 30 seconds. 

4.  Appropriate: video content is suitable for the students’ environment and culture.  

5.  Mature: video to be suitable for students’ age, i.e. the target not to be for very 

younger or very older than their age. 

6.  Related: video material to be from the same content or related to it. Videos that 

teacher developed are from the content directly, while others can be from 

different sources such as Khan Academy or TED that must be related to topic. 

7.   Visual: video scene is very visual for easy understand.  

8.   Clear: video picture and sound are clear enough.  

9. Speech: the speech and accents are acceptable and comprehended for the 

learners. Moreover, presentation language is correct and free of grammar errors. 

10.   Language: video language level to be appropriate for the students’ level that is 

understandable without professors’ explanation.  

11.   Watchable: it is important to select the suitable platform for hosting the video 

for being the video watchable through different screens, browsers and devices 

seamlessly. This is due to students’ expectation to view videos on any device. 
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2.10.2 Students Preparation for FLM 

Nowadays, the internet access is available all the time in almost every home. Students 

can view the online flipped classroom materials any time they want according to their 

own pace (Roehl et al. 2013). This will help the students to view the video lessons 

many times, or to go through them once (Bravo et al. 2011). In addition to that, they 

can get help from their parents or colleagues for more comprehending the materials.  

Uploading video lessons to the internet to be viewed by students will not be 

enough to guarantee that they are learning by themselves. Students need preparation 

and training on using the flipped learning methodology in order to be comfortable 

with the new video lecture style, and to be responsible for their learning (Findlay-

Thompson & Mombourquette 2014). They have to be the learning agent and not the 

object of instruction because the FLM can move the teacher-centered instruction to 

learner-centered approach (Hamdan et al. 2013). Students who are accustomed to the 

traditional learning style need time to get used to a new one (Tucker 2012). 

Sams and Bergmann (2013) used a flexible self-paced system and adopted a 

mastery learning system depends on Benjamin Bloom’s work (1985). According to 

this system, students have to master the objectives of one set before moving to the 

next one. Therefore, students can view the suitable videos according to their needs, 

and it is not required that all students watch the same video at the same time of the 

day. The experienced teachers who use the FL for several years got a library of videos 

of their own lectures and available for students’ disposal, which enables them to learn 

due to their own pace (Sams & Bergmann 2013). 

Sams and Bergmann (2013) were using flipped classrooms for several years 

while teaching chemistry in high school. The lower levels of Bloom’s taxonomy were 

shifted outside classroom through the instructional video. This enables them to 

maximize the students class time by using the upper level of the taxonomy such as 

applications, analysis, evaluation and creation activities. Sams and Bergmann (2013) 

found that students could work through Bloom’s taxonomy from bottom up or top 

down, which depends on the students’ abilities and the learning objective. 
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Pre-training which is receiving instruction before class session on learning, 

considered part of the FLM. Due to researches, students’ preparation of the direct 

instruction will make them ready for the active learning lessons in the F2F session 

(Wolff & Chan 2016). According to Hamdan et al. (2013) “one of the tenets of pre-

training is to reduce the cognitive load on learners, to enable them to process 

information more efficiently.” It is clear that there is a limit for information that can 

be used, processed and stored by the working memory according to the Cognitive 

Load Theory, and overloading that limit undermines the learning process.  

Ramsey Musallam (2010) examined the effects of pre-training on the intrinsic 

cognitive load of students in high school chemistry class. Intrinsic cognitive load is a 

facet of Cognitive Load Theory that describes the effect of the learning environment 

on learning complex subjects. There is a significant relation between students’ mental 

effort and pre-training. This means that students need to use less cognitive resources 

to learn new content upon receiving pre-training, which is considered an important 

benefit for the FLM. 

The created videos of the flipped classrooms lectures can be uploaded to the 

internet and burned on the DVDs. The videos can be burned on the DVDs according 

to the students requirements if the internet access is poor or not available. Students 

can use any suitable device as smartphone or tablet for example to access the uploaded 

videos on the internet during their convenient time and from any place they want such 

as schools, buses and parks. They can prepare the lessons well before going to class 

by viewing the videos many times according to their pace (Musallam 2010; Bravo et 

al. 2011; Sams & Bergmann 2013). 

There is a need for informing parents about implementing the FLM. The 

rational for such change is the required preparation, which is different from the 

traditional one. It is well known that “change” can be difficult, painful and the 

continuous communication is critical for success. Parents can be informed through 

written information or through a short video before implementing the FLM. In 

addition to that, updating them twice a year and involving them in a survey to elicit 

their views of the new method is crucial point (Hamdan et al. 2013). 
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2.10.3 Inside Flipping Classroom 

Learning becomes student-centered while teachers can use the active learning 

strategies inside the classroom. Teachers can use the freed time for integrating and 

applying the students prepared knowledge via conducting research or working on 

projects with classmates.  Also, teachers have the time to check student’s individual 

understanding, help them develop procedural fluency if needed  (Hamdan et al. 2013).  

Sams and Bergmann (2013) required students to watch videos outside 

classroom and come up with interesting questions that they don’t know the answers 

and other notes about the videos as a verification of watching the video lectures. 

Inside the classroom, they might open the class with questions or clicker poll to check 

students’ understanding instead of commencing with lecture. Teachers can also check 

students’ understanding before coming to classroom by collect their responses and 

reactions about the video material by using online tools.  

The flipped classroom management is easier than the traditional one and more 

challengeable. The teachers’ energy was consumed in managing students in the 

traditional classroom to keep them sitting, listening and quiet without noisy. While 

managing the flipped classroom requires different perspectives that it is filled with 

activity, engagement, inquiry, and learning. The teacher needs to be within and among 

the students, working with them, guiding and helping them for better and deeper 

learning which means not to be in front of the students and sage on the stage 

(Bergmann & Sams 2014a). 

Time management in the flipped classroom is different from the traditional one 

and the teacher needs to monitor the off-task behavior. The teachers spend the 

classroom time by interacting, challenging, and directing individual’s students or 

groups (Bergmann & Sams 2014a). According to Bergmann and Sams (2014a), it is 

easy to detect and judge the students learning from their behavior in the flipped 

classroom, i.e. teachers can answer the parents’ questions about their students 

learning, while it is difficult to answer the questions about their behaviors. 
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2.11 CHALLENGES AND LIMITATIONS OF USING FLM 

Research has shown that FLM as a new teaching/learning methodology is a challenge 

for students, teachers and schools. It requires a shift in the mind of all stakeholders of 

the educational process in terms of timing, roles and responsibilities, subject matter, 

accessibility and availability of ICT resources for FLM implementation and financial 

issues (Roehl et al. 2013). Teachers must be sure that all students have the required 

tools for accessing online video lessons. It may take more than one semester for the 

students to get accustomed to the FLM and value it. According to (Roehl et al. 2013), 

FLM may not be suitable for every subject that it depends on the course material, 

teachers’ experience and student’s readiness. Flipping classrooms can be suitable for 

the content of more didactic that consist of large quantities of content of lower end of 

Bloom’s taxonomy which needs remembering or understanding (Sams & Bergmann 

2013). According to Shimamoto (2012), teachers of the conventional courses 

(English, history, mathematics) are more likely to implement the FLM.  

Students in FLM implementation need enough time to accommodate the new 

learning activities and the learning environment needs development in order to be 

comfortable for the students’ learning. Strayer (2007) conducted a comparative study 

between FLM and traditional one for introductory statistics course in two different 

colleges. He observed that students in FLM were less satisfied with the new teaching 

methodology than that in the traditional one. Five years later, Strayer (2012) 

conducted another comparative study between FLM and traditional method in a 

university. It is observed that the students in the FLM enjoyed the cooperative 

learning and innovative teaching methods, but they were less satisfied with the new 

methodology. He referred the less satisfaction for both groups to the fact that students 

were new to the university and may be frustrated to work by themselves without 

enough pre-training and the students were accustomed to the traditional style.  

2.12 PREVIOUS STUDIES 

There is a need to conduct more researches on the effects of FLM on high school 

secondary students’ motivation, achievements and critical thinking skills and the 
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purpose of its implementation that the FLM is a new trend in teaching/learning 

process. Hamdan et al. (2013) clarified that some schools and universities 

implemented the FLM in order to get positive changes in the teaching/learning 

process; showing that the integration of the instructional technology in educational 

process can make learning more interesting, engaging and productive for both teachers 

and students, while others used it to solve existing educational problems.  

The case study, which was considered to be the source of the flipping 

classroom happened at school in Colorado in 2007 (Bergmann & Sams 2012). The 

school is located in isolated rural area and away from schools. The problem was that 

many students out of the 950 school students were either missing lectures or leaving 

the school early to participate in the extracurricular activities. In most cases they go 

for inter school sports competitions. It was as this instance that the two chemistry 

teachers Bergmann and Sams (2012) came up with a brilliant idea “Flipping 

Classroom” for solving the problem. They began to record their lessons and uploading 

them to the internet in order to be assessed by the students. They used the screen cast 

utilities, which enabled them to record their voice with slide presentation, and convert 

it to videos. After implementing the FLM, they reported that students’ interactions 

increased; and all students received individual attention. This includes the struggled 

student who would then join their peers to challenge the advanced ones. This success 

led them to improve the FL concepts. 

Berrett (2012) showed why some educationalists felt stuck after trying FLM. 

Some reported that it required more tasks from professors to read students’ questions 

before class, the need to be experts in dealing with such questions and their 

misconceptions while processing the information. On the other side, he showed that 

FLM should be appreciated because it provides students with several ways to think 

about problems rather than just one. Working in peer instruction through FLM helps 

the students not to struggle at their homes with the new concepts or misunderstanding.  

On the contrary, it helps them learn how to think, and teachers learn how to 

help the struggling students (Berrett 2012). This FLM methodology proved its 

effectiveness. In 2008, the students in Michigan took the concept inventories before 
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starting the calculus course and after finishing it, the maximum gain was calculated 

for each. It was observed that the performance of FLM students was rated about twice 

above that of the traditional ones. Even the feared worst 12 students who were at risk 

of failing the course showed the same gains (Berrett 2012). Many researchers have 

shown that FLM significantly affected students’ achievement (Musallam 2010; 

Strayer 2012; Chao et al. 2015; Zainuddin & Halili 2016). However, according to 

Hamdan et al. (2013),  little rigorous empirical research has been conducted on the 

effects of Flipped Learning on students’ achievement and was mainly confined to 

teachers’ reports on students’ achievements after implementing the FLM.  

The failure rate was very high in one of the schools that characterized by 

teacher-centered approach and about 75% of its students were minorities from low-

income families (Hamdan et al. 2013). The school implemented FLM and the 

reduction in failure rates in mathematics for grade nine students dropped by 31% 

points – from 44% to 13% in two years-. In addition to that, parents gave their 

support, students were largely encouraged and the number of discipline incidents for 

the same grade dropped by seventy five percent within two years from 736 cases to 

187 cases. The Flipped Learning Network and the Classroom Window conducted an 

online survey for 450 teachers in 2012 after implementing the FLM. They observed 

that  students’ attitudes and performance were improved; two third of the teachers 

reported that the standardized test scores were increased for their students; the 

students’ attitude towards learning was improved for eight out of ten teachers and the 

job satisfaction was improved for about 90% of the surveyed teachers (Hamdan et al. 

2013). 

(Fulton 2012) described the positive changes that took place at Byron High 

School after implemented FLM. The students’ performance was very low in the 2006 

state tests, mathematics textbooks were old and the school faced financial problems 

that it couldn’t buy new mathematics textbooks. By the academic year 2010 

mathematics teachers started FLM to solve students’ achievements problem. It was 

not easy for them in the first year that they struggled in getting acquainted with the 

technology and to prepare more video lessons ahead for the students.  
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The results of FLM implementation were positive that students were happy to 

learn at their own pace, get direct help from teachers and they encouraged and praised 

others. This approach allows one of the mathematics teachers to know about the 

students’ individual learning and give him more flexibility in his teaching. Students’ 

reaction toward FLM was very positive that they became more responsible about their 

learning. In addition to the students, most of their parents were happy with the new 

curriculum and methodology, and show more involvement in the learning process.  In 

year 2011, students made a big score change and increased in the mastery of 

mathematics according to the Minnesota Comprehensive Assessments (MCA) score. 

The MCA score jumped from 29.9% in 2006 to 73.8% in 2011. The school principal 

said thus, "Raising expectations for everyone -teachers and students- was at the heart 

of our continuous improvement process," (Fulton 2012).   

After implementing FLM for engineering statics class, Papadapoulos and 

Roman (2010) reported about the quality of learning that students progressed faster in 

better understanding of the contents. The students strongly prefer the FLM compared 

to the traditional method. The survey found that the useful behaviors of the students’ 

interactions and working together increased. In terms of students’ achievement score, 

it is found that the FLM students’ score is better than that of the traditional one. The 

pre-test score was not statistically significant for both groups while it is significant for 

post-test score in benefit of the FLM students.  

In order to improve the collaborative project-based learning opportunities and 

to increase students- lecturer interactions at the California State University in Los 

Angeles, Warter-Perez and Dong (2012) flipped the Introduction to Digital 

Engineering course in 2008. They found that the FLM helped the students to 

understand the content effectively and develop the design skills. The most students’ 

positive result is that all of them strongly agreed that they gain better hands-on design 

skills and learn the material better in the FLM.  

Missildine et al. (2013) used a quasi-experimental design to compare between 

the FLM and traditional approach of learning in a study aimed to determine the effects 

of FLM and innovative learning on academic success and satisfaction of nursing 
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students. They observed that students of FLM got the highest academic score but they 

were less satisfied. This means that getting interactive classroom activities by 

integration of new technologies can improve learning but not necessarily improve 

student satisfaction. FLM is significant in making shift in the way instruction is 

delivered. It takes advantage of technology. 

In a case study about a calculus teacher at Bullis School near Washington, 

D.C. Toppo (2011) reported that she was struggling to cover the required content and 

always out of time. After flipping her class, she finished the flipped course content in 

a short period of one month before the traditional method and consumed the extra time 

for reviewing the course materials. Moreover she stated that FLM helped students to 

understand difficult issues and that the number of students who got a complete score 

of five on the exam increased. In addition to that, the students became more 

independent and less stressed while applying and solving problems. 

Concerning gender in FLM, Bathker (2011) mentioned a case study about 

inverted class for university economics students. The students have the opportunity to 

review the video lectures and narrated presentation before class; then in class, they 

practiced problems solving in groups and do experiments. The facilitators reported 

positive feedback about students, that female students were more satisfied in this 

methodology than male, and the female participation is more active than that in 

traditional one. Also Straw et al. (2015) discussed in their “Flipped Learning Research 

Report” that students can perform well in the FLM because they work independently 

at their own pace while viewing the videos. Moreover, they reported that gender 

variable was affected by the FLM. They found that female students were highly 

achievers and perform better in FLM. Female students in the classroom were engaged 

with the FLM and benefitted from it; this is because they tended to be better organized 

and easily could understand the FLM approach more than male students. 

2.13 SUMMARY OF PREVIOUS STUDIES 

In summary, the previous sections presented the literature review and findings of 

some studies regarding effects of FL in different educational subjects. Just as 

http://content.usatoday.com/topics/topic/Bullis+School
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(Hamdan et al. 2013) observed the interesting and productive effect of instructional 

technology, different schools implemented FLM either for positive changes in the 

teaching/learning process or to others to solve existed educational problems as 

mentioned in the below cases. Hamdan et al. (2013) identified the paucity of research 

on the effect of FLM on students’ achievement and observed that different subgroups 

of students used as case study might achieve more because of the student-centered 

support. In agreement to this opinion, other researchers observed that FLM can be 

suitable for higher education students that it can increase their achievements 

(Musallam 2010; Strayer 2012; Chao et al. 2015; Zainuddin & Halili 2016). 

According to Berrett (2012), most professionals who have shared their 

experiences about FLM spoke on its positive effect for students and educators. They 

accepted the notion that FLM has the positive effect of improving the students’ critical 

thinking skills. However, others does not dispute this fact but observed the rigorous 

process involved in FLM. Moreover, they found that the teacher has an active role to 

play in helping students improve their thinking ability by always asking them about 

their readings and going through examples from the textbook. 

 The Flipping classroom is born out of necessity to carry along malingering 

and busy students who miss classes. The onset of FLM was to record their voice with 

slide presentation, and convert it to videos. Some of the videos were uploaded on 

YouTube channels and arranged in Moodle for students to view at home with their  

personal devices before going to school. This gave rise to students’ motivation and 

positive interaction towards their studies and improvement on the students’ attitudes 

and performance 

One of the major benefits of the FLM is that it saves time and enables students 

to recollect their missed lecture. In other words, it is found that the FLM students’ 

score is better than that of the traditional method. Among other writers who wrote on 

the students’ motivation, achievements and level of critical thinking, include Warter-

Perez and Dong (2012), Strayer (2007), Bathker (2011), Missildine et al. (2013) and 

Toppo (2011). In their findings, they found that the FLM helped students to 

understand the content effectively and develop the design skills; the learning 
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environment needs development in order to be comfortable for the students’ learning , 

the students have the opportunity of practicing problems solving in groups and do 

experiments and FLM takes advantage of technology to impact on the students’ 

motivation and satisfaction. Furthermore, FLM is about helping students to understand 

difficult issues. 

Although, the study of Physics subject in Palestine has often been mentioned 

in educational researches studies, its potent methods to maximize learning 

opportunities has not been investigated by other researchers. However, the effect of 

ICT integration by implementing the FLM has not been examined in the teaching and 

learning of Physics among secondary school students. This study differentiates 

between two learning methods vis-a-vis the FLM and the traditional method to 

interrogate the effectiveness of FLM towards maximizing learning opportunities. This 

research therefore observed the gap in the limited number of literature based on 

learning and teaching Physics as a subject in Palestine and proffers congruent 

solutions towards its effectiveness. This method is students-centered and therefore 

gives the students the opportunity to participate in learning activities. It will therefore 

suffice to say that this research result will bridge this gap by exploring how the use of 

ICT in teaching Physics by implementing FLM would go a long way to improve the 

students’ motivation, achievements and level of critical thinking skills. 

2.14 ICT TOOLS NEEDED FOR FLM 

Integrating the suitable ICT tools in teaching/learning process help students to achieve 

their maximum potential, because ICT tools make learning process more efficient 

(Orlich et al. 2010). ICT tools have brought many new possibilities for obtaining and 

spreading information, which can offer interesting possibilities for teachers and 

secondary school students about the attractive fields of contemporary Physics 

(Tasouris 2009). The main ICT tools that used in this research are discussed in 

following paragraphs. 

 



72 

 

 

2.14.1 Social Network Services 

Social networks are promising and embracing technology. They enable messaging, 

blogging, streaming media, tagging, sharing documents and pictures. Some of the 

popular Web 2.0 social medias are: LinkedIn, Facebook, Flickers, Skype, Twitter, 

YouTube and WordPress (Maness 2006). “Social networks are defined as connections 

between people engaged in different kinds of communications, which can be in one-

way or two-way and synchronous or asynchronous” (Dalsgaard 2006). The 

synchronous learning occurs in real time and requires the involvement of learners and 

professor simultaneously; while the asynchronous learning take place in a delayed 

time and does not require the involvement of learners and professor simultaneously 

(Johnson 2006). Social software tools can be used to support learning, although they 

are not created for educational purposes. They can facilitate e-learning and support the 

social constructivist approach such as problem-based and collaborative learning more 

than LMS (Dalsgaard 2006).  

Learning is considered as social and active process in the social constructivism 

theory (Vigotsky 1978). Problem-based activities is an active learning that allows 

student directs solving problem by him/herself according to the social constructivist 

approach (Dalsgaard 2006). The education researchers debate among highlighting the 

mass uptake of social media by the current students. They argue about the daily use of 

the SNSs by the students who are entering higher educational institutes, so the 

integration of these SNSs into the teaching/learning is likely to be expected by such 

‘digital natives’ learners (Hamat et al. 2012). They are expecting to learn using the 

new SNSs and because the higher education institutions aim is to prepare them for 

their future workplace requirements. In addition to the interest to incorporate the SNSs 

into education, they are characterized by the interactivity and collaboration which 

facilitate the knowledge construction in social setting (Hamat et al. 2012). 

Based on previous researches, Hamat et al. (2012) introduce the idea of ‘digital 

natives’ for the higher institute students and the ‘digital immigrants’ for the faculty 

members. The students can use SNSs better than university administrators and they 

are more open to SNSs instructional use such as Facebook compared to the faculty 
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members. This is clear because the students were grown up and immersed in 

technology since their young age, while the faculty members were often older and 

most of new technologies were something alien for them. 

2.14.2 Web 2.0 

Web 2.0 is considered as a new star shining through the clouds in buzzword heaven. It 

is a movement of using technology for communication and knowledge transfer. Web 

2.0 applications can be utilized in learning technologies taking in account that the 

main challenge in the future is to maintain its essential attributes, such as trust, 

openness, voluntariness and self-organization when applying its tools in institutional 

contexts (Rollett et al. 2007). A typical Web 2.0 phenomenon is social software. 

Social software uses the web as a collaborative medium that allows users to 

communicate, work together and share and publish their ideas and thoughts – and all 

this is done bottom-up with an extremely high degree of self-organization (Rollett et 

al. 2007). 

Tim O’Reilly introduced the Web 2.0 concept in 2005, and he is the father of 

Web 2.0 or the creator of web 2.0 concept.  Web 2.0 can has many definitions and 

denominations such as social software, social computing, participative web and user-

generated content (O’Reilly 2005). According to Constantinides and Fountain (2008), 

the term Web 2.0 was proposed by O'Reilly (2005) and it is a controversial subject. 

There are many definitions for the Web 2.0 which is a controversial subject in the lack 

of consensus as to what exactly is the Web 2.0. Constantinides and Fountain (2008) 

define Web 2.0 as 

“a collection of open-source, interactive and user-controlled online 

applications expanding the experiences, knowledge and market power of the 

users as participants in business and social processes. Web 2.0 applications 

support the creation of informal users' networks facilitating the flow of ideas 

and knowledge by allowing the efficient generation, dissemination, sharing 

and editing/refining of informational content.” 

http://www.palgrave-journals.com/dddmp/journal/v9/n3/full/4350098a.html#bib15
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Web 2.0 and Social Media are often used interchangeably. Web 2.0 is an 

online open source application and its social aspects are the social media. The Web 

2.0 social aspects applications are participation, openness, conversation, community 

and connectedness. It is used for marketing, it has a substantial effect on consumer 

behavior, and it has contributed to an unprecedented customer empowerment 

(Constantinides & Fountain 2008). Similarly, Andersen (2007) suggest a short and 

easy definition for the Web 2.0 to be understood by many people. Web 2.0 is to make 

a reference to a group of technologies which have become deeply associated with the 

term: blogs, wikis, podcasts and RSS feeds, which facilitate a more socially connected 

Web where everyone is able to add to and edit the information space. According to 

Andersen (2007), Web 2.0 is “actually a series of at least six powerful ideas or drivers 

that are changing the way some people interact”. They are: Individual production and 

User Generated Content, Harness the power of the crowd, Data on an epic scale, 

Architecture of Participation, Network Effects and Openness (Andersen 2007). 

According to Osimo (2008), Web 2.0 is consists of a set of applications, 

technologies, and values as follows: (i) Applications: Blog, Wiki, Podcast, RSS feeds, 

Tagging, Social networks, Search engine, MPOGames, (ii) Technologies: Ajax, XML, 

Open API, Microformats, Flash/Flex,  and (iii) VALUES: User as producer, 

Collective intelligence, Perpetual beta, Extreme ease of use. While in Safran et al. 

(2007) literature, Web 2.0 includes the social phenomena such as the Web for 

participation, technology for significant change in web usage, and the design 

guidelines for loosely coupled services. Furthermore, the user is an integral part and 

co-producer of each element of the service delivered. The user is a vital factor for all 

of the five Web 2.0 applications categories, not only as a consumer but also mainly as 

a content contributor. The term User-Generated Content (UGC) is often used to 

underline this special attribute of all of the five Web 2.0 application categories. 

According to the applications types, Web 2.0 is divided into five main 

categories: Blogs, Social networks, (Content) Communities, Forums/bulleting boards 

and Content aggregators. The main innovative aspect of Web 2.0 applications is the 

way they allow user participation in the form of content contribution and content 

editing. Web 2.0 applications are seen as a new generation of online applications 
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sharing a number of common traits. The Web-based services for the foundations of the 

Web 2.0 concept are services built using the building blocks of the technologies and 

open standards that underpin the Internet and the Web. These include blogs, wikis, 

Tagging and social bookmarking, multimedia sharing services, Audio blogging and 

podcasting,  RSS and content syndication, podcasting and newer Web 2.0 services and 

applications (Andersen 2007) 

Embi (2011) introduces twenty Web 2.0 software tools in education in his 

book. He discussed the applications in details. In general, each application contains 

the following six headings: (i) what is the application?, (ii) advantages of the 

application, (iii) ways of using application in education, (iv) usage in teaching and 

learning, (v) get started with the application and (vi) references. The majority of Web 

2.0 applications support collaboration and social interactions between users by 

encouraging active user participation in creating, sharing and structuring data (Safran 

et al. 2007).Web 2.0 is participative, convenient to include many concepts, and it is 

comprising equal parts of evolution and revolution. It challenges outdated attitudes 

towards the rights of the user, customer choice and empowerment (Miller 2005).“Web 

1.0 took people to information; Web 2.0 will take information to the people”  (Miller 

2005). 

Rollett et al. (2007) argue that Web 2.0 applications increase self-directness 

and responsibility of students, enable learning beyond the classroom, enhance the 

critical usage of internet resources and allow for cross-class and cross-school learning. 

Web 2.0 applications opened up a broad range of new possibilities for educational 

institutions. Web 2.0 applications might fit the goals of educational organizations, but 

it will be hard to transmit essential attributes of Web 2.0 – trust, openness, 

voluntariness and self-organization – into many of the existing institutional contexts. 

The greatest challenge will be in maintaining what really defines Web 2.0, because 

without trust, openness, voluntariness and self-organization, these applications will 

simply not succeed (Rollett et al. 2007). 
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2.14.3 Facebook 

Facebook is the largest social media in the world that was initiated in year 2004 

(Arabacioglu & Akar-Vural 2014). It  is one of the most popular applications and it is 

considered as an educational platform (Embi 2011). At the same time, it is a Web 2.0 

software application, open source, cloud computing and social media application. 

Facebook can be used in ICT for improving the teaching/learning process. Facebook 

groups can be used as an alternative to LMS software or to complement it. According 

to Wang et al. (2012), Facebook groups is a very useful application in the teaching 

learning process, and it can be used as LMS software because it has the “pedagogical, 

social and technological affordances, which allow putting up announcements, sharing 

ideas and resources, and implementing online discussions”. In addition to that, 

Facebook allows learners to communicate with others (Leaver & Kent 2014). 

Facebook is effective tool during Non-Face-to-Face (Nf2f) classroom time (Embi 

2014). Facebook can be a good tool in improving the communication within the 

educational environment (Mali & Hassan 2013). 

In this research study, the researcher created three Facebook groups and used 

as LMS: one for female students, one for male students and one group for teachers. 

The researcher and the two Physics teacher were the administrators for the groups. 

The groups were closed groups that only members can participate and see what is 

inside, while others just see the title of the group. Students were invited by their 

Physics teachers. The video lessons were uploaded one week before the F2F session. 

Students are free to view them any time they want and from any place. They have the 

opportunity to express their views and post their questions directly through the 

Facebook group, or messages through Facebook messenger. 

2.14.4 YouTube 

YouTube is a popular Web 2.0 media that can be used for uploading and sharing 

videos on the internet. It is a social media application that users can post videos, tag, 

watch, comment and share (Embi 2011). YouTube website contains many videos in 

almost all areas of life. It contains many educational videos in specific subjects. 
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Teachers can create free YouTube channel account and share it with their students. 

After developing and recording their video lessons, teachers can upload them to their 

channels account. Also, the video lessons of the YouTube can be shared through 

Facebook group as what the researcher did. This would allow students to view the 

videos on their personal learning devices any suitable time and help them to focus on 

the learning content (Fulton 2012). 

Video lessons are powerful educational tools that motivate students to learn. 

They are not the goal, but a medium for achieving the educational objectives. The 

good video is the one that has objectives and focused toward achieving the learning 

outcomes. The video length must not be too long or short; the suitable length in 

minutes is (1. – 1.5) multiplied by the students grade (Bergmann & Sams 2014c). The 

video include only one topic, it is better to be focused and specific to one topic to be 

fun for the students (Bergmann & Sams 2012). Camtasia software can be used to 

screen-capture and edit video; user can record, edit, and add pictures and voice. 

2.14.5 Blendspace 

Blendspace is a web-based learning tool that enables users to create the electronic 

material together in one place in order to share it with the students (Hamid & 

Shamsuar 2015). It is a simple platform that allows teachers to develop and build the 

digital content in an easy way and share it with the students (VZAAR 2016). Its 

website name was https://www.blendspace.com at the time that researcher used it in 

year 2015, but later it was changed to https://www.tes.com/lessons although the 

previous URL leads to the new one. It allows users to work online directly in order to 

store, organize and present lessons or other electronic materials. Blendspace is a 

useful and powerful tool in the teaching/learning process although it can be used in 

businesses and for presenting and marketing ideas and projects.  

It is a friendly user interface (Angelova et al. 2014). It is easy to create an 

account by email or directly login through Google or Facebook account free. Its 

platform can be divided to many annotated blank canvas. One of the following 

according to the lesson can fill each canvas: text, audio, video, image, website URL, 

https://www.tes.com/lessons
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adobe acrobat file, world file, power point presentation, film, multimedia, or any other 

related material. These materials can be dragged or dropped directly to the annotated 

canvas. It can include quizzes also for quick students’ evaluations. A complete lesson 

for example can include the following items: (i)- introduction, (ii)- lesson objectives, 

(iii)- main video, (iv)- film animation, (v)- application, vi)- quiz. Each lesson can 

include such items or more, it depends on the topic. Therefore, different learning 

materials can be available in one website. Quizzes can be created in an interactive way 

to be answered directly by the students.  

Blendspace is programmed for saving the lesson automatically. The complete 

lessons can be embedded in websites and shared through any social media networks 

such as Facebook, LinkedIn and Twitter. The researcher shared the prepared lessons 

through the created Facebook groups. The shared Blendspace lessons encourage 

students to prepare and understand better than the traditional methods; it is fun, 

attractive and motivates students toward learning (Luaran 2014). Blendspace 

application is easily accessed via any device such as smartphone, tablet, desktop or 

laptop. Blendspace offered free account to do the basic things such as creating the 

lessons as mentioned above and share them. For premium version, it needs charging 

and it include advanced utilities such as tracking students learning and progress for 

evaluation; besides that it include discussion forums and the user can record audio and 

collaborate with other users (Luaran 2014). 

2.14.6 Learning Management System (LMS) 

In recent decades, the society has changed from a product-oriented economy to a 

knowledge-centered and service-oriented economy. Therefore, educational goals have 

also changed significantly in this knowledge-based society, which expects much more 

from students and teachers than ever before. Different learning and teaching styles 

have become increasingly important and ICT can foster such learning activities in 

many ways. Moreover, the integration of students’ and teachers’ preferred tools and 

platforms into a tailored learning process has become increasingly interesting (Safran 

et al. 2007).  



79 

 

 

The open source and the commercial are two types of the Learning 

Management System (LMS). The organization can choose the suitable type depending 

on the needs of its users. The commercial LMS may be easy to use and develop, but 

may charge a high cost; while the open source system is free but needs charging cost 

for maintenance and improvement (Kasim & Khalid 2016). Sometimes, it is known as 

Course Management System or a Virtual Learning Environment. Moodle is an 

example on the LMS. LMS is suitable for higher education as well as to the secondary 

students’ education.  

LMS can be used for creating effective online learning website. The LMS 

administrator or teachers can enroll learners –students- manually or automatically to 

the different groups according to the learning topics and they can share their tasks 

easily to the teacher or to the groups (Jarosievitz 2012). Awang and Darus (2012) 

consider LMS as Open Source Software (OSS) such as Claroline and Moodle, very 

effective for E-learning to manage and deliver course materials through the Internet 

and to offer online collaborative learning in addition to the on-line assessment. Using 

OSS LMS for E-learning will save cost without loss of quality and without the 

constraints of geographical boundaries and the social and cultural aspects.  

In broad sense, the LMS software have three levels of tracking and monitoring 

as follows (Dalsgaard 2006; Openelms 2014): (i) User Level: The user –student or 

learner- can monitor and track all the movements through the LMS. It can monitor the 

visited screens, when visited and the time spent in each screen in addition to the score 

for the quizzes and questions if available. (ii) Manager (Reporter) Level: The LMS 

Manager –teacher- has the full available tracking details in order to monitor the 

progress of any trainees –students or learners- in his/her system. (iii) Administrator 

Level: The administrator of the organization administrate the system and can log in 

and set up, assign permissions to users. 

The most common features of different LMS applications according to 

pedagogical tools are content creation, communication, assessment and administration 

(Kats 2010:2). The LMS software can communicate with other Learning Management 

Systems. LMS software is developed for the management and delivery of learning. 
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LMS can manage student enrolment, exams, assignments, course descriptions, lesson 

plans, messages, syllabus and basic course materials. On the other hand, LMS cannot 

support self-governed and problem-based activities. In other words, LMS can’t 

manage and support the learning process in the social constructivist approach 

(Dalsgaard 2006).   

While Rollett et al. (2007) consider eLearning Management Systems (eLMS) 

to be traditional although they are appropriate in a number of learning scenarios. 

Several factors limit the eLMS usability in educational settings that they pose a series 

of problems. A lack of interaction and communication support often prevents peers 

from collaborating effectively in a virtual environment. Social factors, such as 

motivation, frequently are not sufficiently considered by such systems. The high 

degree of structure that is dominant in current eLMS often hinders their effective 

application in creative settings and limits self-directed and responsible behavior of 

learners. Therefore investigate the potentials of integrating lightweight Web 2.0 

applications for the purpose of facilitating self-directed, collaborative and responsible 

learning in educational settings.  

Implemented OSS LMS as a medium for e-learning will save cost without loss 

of quality. Students can learn easily by using the OSS LMS. “The Malaysian Public 

Sector OSS Master Plan was launched on 16 July 2004 to create and enhance values 

using OSS in providing efficient, secure and quality services. Using e-learning OSS 

LMS will give the opportunity to learn about and adapt to new technologies. It also 

gives us the opportunity to educate graduates, giving them the information they would 

not have received if we use the conventional methods of learning” (Awang & Darus 

2012). 

All of the LMS software is used to organize, run and manage the e-learning 

courses within an integrated system although there are not many differences between 

them. Usually, LMS contains the different learning resources and activities such as 

discussion forums, file sharing, management of assignments, lesson plans, syllabus 

and chat (Dalsgaard 2006). Some of the social media applications such as Facebook 

can be used as LMS. Facebook group can be utilized to be working as LMS. It has 
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many facilities and characters for considering LMS. In this study, Facebook group 

was used as LMS. All the FLM students were enrolled in the related groups to watch 

video lessons and communicate with their teachers and peers. 

2.15 SUMMARY  

This literature review chapter was guided by the conceptual framework as the scope of 

the study in attempt to review the previous related literatures for this research. The 

different terms of ICT in education and ICT integration in Physics teaching were 

clarified explicitly. The constructivist theory was explored to be the suitable one for 

implementing the FLM that lead to the active learning. The three research dependent 

variables motivation to learn Physics, Physics achievement and critical thinking skills 

were explained. The flipped learning method, benefits, challenges, related studies and 

implementations were discussed in details. Finally, some of the needed ICT tools for 

implementing FLM were elaborated including the suitable SNSs, Web 2.0 

applications; cloud computing, Facebook, YouTube, Blendspace and LMS. 

 



  CHAPTER III

 

 

RESEARCH METHODOLOGY 

3.1 INTRODUCTION 

This study aims to investigate the effects of FL in Physics education on the Palestinian 

secondary school students’ motivation towards learning Physics, Physics academic 

achievement and critical thinking skills. The various ICT educational researches are 

complementary to each other and they follow a multidisciplinary and multi method 

natural procedure; i.e. there is no single method of inquiry used in educational 

research (Din 2010). The quantitative design method is suitable for this study. It is 

common in the educational researches to collect, analyze, and interpret the required 

data (Campbell & Stanley 1963; Creswell 2012; Creswell 2014).  

The quantitative design research method will be used in this study. By 

application of this design, the quantitative data was collected at the beginning and at 

the end of the study in addition to the qualitative data that was collected at the end of 

it. The quantitative data was collected directly before and after the implementation, 

while the qualitative data was collected after the implementation. The collections for 

the quantitative and qualitative data were separate and of distinct phases to answer 

different questions. Moreover, another qualitative data was collected after the 

quantitative data analysis to comment and respond to the research findings. This is to 

elaborate and support the quantitative research results. In this method, the research 

weight is given to the quantitative data more than the qualitative. 

The quantitative research approach is the dominant approach in this study. It is 

to collect data in order to observe whether the new flipped learning method affects 
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students’ motivation, achievement and critical thinking skills. Also, if there are 

contributions, that is, determination of which variable contributes most will be made. 

Three tools were used in this research study. They are two tests and one questionnaire. 

The tests are the Physics achievement test and critical thinking skills test while the 

questionnaire is the students’ motivation towards teaching and learning Physics. 

Meanwhile, the qualitative approach was adopted in the final phases of the research by 

asking Physics teachers in the treatment group two open questions about the 

advantages and challenges of the FLM. This chapter includes the suitable research 

method, selection process for the sample from the population due to criteria, 

implementation process including video lessons preparation, piloting, students’ 

orientation, and the methodology needed for data processing, calculation and analysis.  

3.2 RESEARCH DESIGN 

The experimental research is a situation whereby the independent variable -the 

intervention- is carefully manipulated by the researcher under known and controlled 

conditions. It consists of an experimental group, which is exposed to the intervention 

under investigation; and a control group, which is not exposed. Both groups are 

equivalent and investigated systematically under conditions that are identical in order 

to minimize variation between them (Blaxter et al. 2010). Quasi-experimental research 

design is used in this study and it is a suitable method for answering this research 

questions (Campbell & Stanley 1963; Black 2002; Pitts et al. 2005; Creswell 2012). 

The pretest – posttest design (PPD) is used in this study to experiment the 

effect of video lessons of the FLM on the students’ motivation, achievement and 

critical thinking skills. The pretest is a measure that is administered prior to an 

experimental and control groups; while the posttest is a measure that is administered 

following both groups to determine the effectiveness of the intervention (Hussin 

1999). Moreover, the comparison between the experimental and control group will be 

analyzed in addition to the demographic factors. This is the suitable design for this 

quasi-experimental study. The PPD is a common way of determining change caused 

by the treatment group (Dimitrov & Rumrill Jr 2003). The following Table 3.1 

contains the major procedures for conducting this research study. 
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Table 3.1 Research procedures 

No.  Process  Date Respondents 

1 
Permission from UKM to 

MOEHE 
23/1/2015 UKM 

2 
Permission from MOEHE 
to schools 

10/3/ 2015 MOEHE 

3 Schools selection 10/3/2015 Schools 

4 
Meeting FLM students  in 

each school 
10/3/2015 

FLM students, Physics 
teacher and head 

teachers 

5 Piloting research tools 18/2/2015 30 students of Grade 

11 class C scientific 

streams in both schools 
6 Re-Piloting research tools 5/3/2015 

7 
Meeting and training 

teachers 

(10, 17, 24)/2/2015, 

(3, 17, 24)/3/2015 
Physics teachers 

8 Pre-test tools (11-12)/3/2015 113 students of Grade 
11 class A & B in both 

schools 
9 Post-test tools (13-14)/5/2015 

10 FLM implementation 
15/3/2015 – 

14/3/2015 

FLM students class A 

in each school 

11 
Interview about FLM 
advantages and challenges 

26/5/2015 Physics teachers 

12 
Interview about research 

findings 
28/7/2015 Physics teachers 

To have a comprehensive data, both male and female gender groups were 

included in each category. Boys’ group and girls’ group were within the experimental 

category and within the traditional group. Table 3.2 represents the various 

combinations of the groups taking into account that all the groups administered for the 

pre- & post- tests and questionnaires (Fraenkel et al. 2012): 

Table 3.2 Groups distribution 

Group Gender Treatment 

Group A  Male FLM 

Group B  Male CTM 

Group C  Female FLM 

Group D Female CTM 

The students of the experimental groups were educated within the FLM 

treatment. This requires that students prepare their lessons at home and utilize the 

classroom time for active learning activities. Physics teachers were trained to 

implement the FLM, and the students were oriented and prepared. Individual meetings 

were held with the two Physics teachers to discuss and clarify the FLM in order to be 
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used in the experimental groups. In addition to that, the researcher, physics teacher 

and the principal held one session of 40 minutes for the students of each experimental 

group. In that session, the FL concepts, the methodology, the required procedures and 

the orientations were discussed and clarified. The students were very happy to be 

selected for the treatment group. A pamphlet of two pages was given to each student 

in order to let his/her parents know about this new method and to obtain consent for 

participation. A copy of this pamphlet was attached in Appendix A. 

The students of the control group were educated within the conventional 

teaching method and this method will be used in the control group. The conventional 

method in general can be summarized by the following steps: teacher discusses the 

lesson concepts by solving examples on the blackboard for the first half of the session 

which is 40 minutes, then evaluates the students’ understanding by asking them to 

solve other problems. The teacher advises the students to apply what they have 

learned for the second half of the session. Problems from the textbook or extra 

problems will be given for the students as homework to be solved at home. At the 

beginning of the next session, the teacher will be sure that students solve their 

homework, or the teacher will solve them on the blackboard or let one of the students 

solve them when necessary. 

Students of grade 11 scientific stream were selected for FLM implementation. 

The Static Electricity unit 4 from the Palestinian Physics textbook was selected for 

this research. This topic was chosen because all the Palestinian students will learn it 

during the research implementation of the FLM during the second semester of the 

academic year 2014/2015, exactly during the period of March, April, and until Mid-

May of 2015. This will not affect or alter the teaching/learning process inside the 

school. It will not be extra load for students or Physics teachers in the school. The 

Static Electricity topic is consists of the following subtopics: Static Charge, Coulomb 

Law, Electric Field, Potential Field, Capacitance and Capacitors. 

The education system in Palestine is centralized (Shalhoub 2012). The 

textbooks are compulsory for all students in the governmental schools, UNRWA 

schools and the majority of private schools. They have to teach all the topics within 
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the academic year in normal situations. The Physics subject for grade 11 has 4 

sessions per week according to the Palestinian educational system and each session 

lasts for 40 minutes. Within the implementation period of the FLM, about nineteen 

video lessons were developed for about 35 classroom sessions (periods) within two 

months of time during March-May 2015. 

3.3 EXTRANEOUS FACTORS EXTRANEOUS FACTORS 

Quasi-experiment is an experimental design that random assignment is not used for 

selecting individuals in the categories (Gribbons & Herman 1997; Creswell 2014). 

This design may affect by some threats because random assignment was not used. The 

threats to validity need to be identified, minimized and overcome to be sure that the 

research results are the effects of the treatment and not of other reasons. Therefore, in 

this quasi-experimental design, the potential main threats to the internal validity and 

external validity and the ways of minimizing and overcoming them are identified in 

order not to affect this research results. 

3.3.1 Internal Validity 

Internal validity threats are the factors that may occur during the treatment that affect 

the results. According to Trochim and Donnelly (2006) and Creswell (2014), the 

internal validity threats can be the following or some of them: history and maturation, 

regression, selection, mortality, diffusion, compensatory and resentful demoralization, 

compensatory rivalry, testing and instruments. The following are the expected threats 

that may occur, the threats description and the responding methods for controlling 

them: 

a. History and maturation 

Description: Events are not part of the experiment that may happen, while maturation 

is the participants’ change during treatment implementation time and not part of the 

experiment. 
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Controlling: The research participants were selected from the same area that has same 

culture and environment background. Moreover, the implementation period is about 

two months, which is not too long. 

b. Testing 

Description: Students may remember the pretest questions and become familiar with 

them. This may cause them to perform better in the posttest questions.  

Controlling: Students of both experimental and control group administered the pretest 

and posttest, and the duration of two months is suitable. 

c. Instrumentation 

Description: Instrumentation is the change of the research tools of the pretest and 

posttest that may affect the results. 

Controlling: The used research tools in this study are the same for pretest and posttest. 

d. Instrument decay 

Description: It is the differences of scoring the research tools questions and items. 

Controlling: Both achievement and critical thinking skills tests are of multiple 

questions that have specific answers, and the questionnaire is a Likert scale. 

e. Mortality 

Description: Students may drop out of the implementation period.  

Controlling: In this research case and due to the school regulations, the students’ 

attendance is compulsory, and all tests, were administered during the normal 

classroom F2F sessions. 
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f. Selection 

Description: This refers to selection of students who already have special and good 

characters to get good results. 

Controlling: Each of the two schools has three classes of grade 11 and one of them is 

selected at random. This means that one class for the three was selected randomly 

with all the students in it. 

g. Compensatory rivalry 

Description: This concept means that students of the experimental group feel lucky 

and valued that they were selected, while the control group students were not lucky 

and being devalued. 

Controlling: The researcher urged the Physics teachers and the school principal to take 

steps toward minimizing such expectations for each group. The experimental group 

was chosen randomly and not because they were better than other students.  

3.3.2 External Validity 

External validity threat is the factors that may limit the researcher's ability to apply the 

research finding to other populations or locations (Dimitrov & Rumrill Jr 2003). 

According to Trochim and Donnelly (2006) and Creswell (2014), the common or 

standard threats of the external validity are the following: selection-treatment 

interaction, setting-treatment interaction, and history-treatment interaction. 

The following are the common external validity threats, the threats description 

and the responding methods for minimizing and controlling them: 

a. Selection-treatment interaction 

Description: The generalization is limited due to the interaction between the selected 

students and treatment that it is a unique experience. 
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Controlling: The selected students were within the same age fifteen to seventeen years 

old. They were from the same grade 11, living in the same area and speaking the same 

Arabic language. All the students are grouped in the classes due to the regulations of 

the same educational system. 

b. Setting-treatment interaction 

Description: The interaction of setting and treatment refers to the limitation of 

generalizing from the experimental setting to another one. 

Controlling: All other Palestinian classrooms have the same facilities and settings. 

c. History-treatment interaction 

Description: This external validity threat refers to the generalization of the results to 

past or future situations because the experimental treatment was bounded with a fixed 

period of time. 

Controlling: This research was done in normal class time during normal second 

semester of the academic year. 

3.4 RESPONDENTS OF THE STUDY 

The target group for this research study is the secondary scientific school students in 

Palestinian National Authority area, which are West Bank, Gaza Strip and parts of 

East Jerusalem, distributed into 24 Educational Directorates during the academic year 

2014/2015. The secondary scientific stage contains two grades only: Grade 11 and 

Grade 12 (1st & 2nd secondary grade). Grade 12 is the final grade in general 

education system, and students are preparing for the high school general exam 

certificate (Tawjihi) during June-July of each year, which is not easy or suitable to test 

the FLM on them. They are concentrating on tests and exams for achieving and 

getting high scores, which is important for them to determine the university and their 

study fields. 
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Grade 11 (first secondary scientific stream) students of the governmental schools were 

selected to be the respondents for this research study during the academic year 

2014/2015. The purposive sampling was used in this study (Creswell 2012). Ramallah 

and Al-Bireh Educational Directorate was chosen to be the target for the research 

study. Ramallah and Al-Bireh cities are near each other as if they are one city. This 

selection is aimed to have approximately the same educational and cultural 

background for the students. There are four governmental secondary schools in 

Ramallah and Al-Bireh cities that contain 329 students in the first secondary stream 

during the academic year 2014/2015. 

3.4.1 Selection Criteria 

Two secondary schools were selected to be the target group of the study because it is 

not easy to find one governmental school that contains both male and female students 

of 1st scientific secondary grade. Both male and female students were distributed 

approximately to the two schools. The two schools were selected according to the 

following criteria (in order to have male and female students): 

1. Each school has at least two classes (sections) of 1st scientific secondary 

stream grade of around 25 students in each class (section). 

2. One Physics teacher teaches both classes of 1st scientific stream grade. 

3. The location of the schools is inside Al-Bireh city of Ramallah & Al-Bireh 

Educational Directorate. This is because the majority of schools in the 

surrounding villages of the city have one class (section). 

4. One male school and one female school are chosen. The researcher takes into 

account that the majority of the governmental secondary schools are separate, 

i.e. male schools for boys only and female schools for girls only. Each school 

will implement the FLM in one class. 
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5. The infrastructure of the school has the minimum requirement for applying the 

FLM module such as digital video camera or smartphone with large memory 

storage, stand, CD copier, graphic applications (Camtasia for example), 

internet access, laptop, cloud storage.  

6. The desire and willingness of the Physics teacher to participate in the FLM in 

his/her school for two – three months and to attend the required meeting for 

training. She/he will teach one class in the traditional (normal or conventional) 

teaching as he/she used to, while he/she will teach the other one according to 

the prepared FLM. In addition, he/she –with the researcher- will be responsible 

for distributing the pretest, posttest and questionnaire in his/her school to the 

experimental group students and return the tests to the researcher 

confidentially and directly or through the school principal. 

7. The desire and willingness of the school principal to participate and to take the 

responsibility for facilitating the implementation of the FLM in his/her school 

for two – three months and the distribution of the pre- and post- tests on the 

selected students. In addition to that, he/she will facilitate the required support 

for the selected Physics teacher to implement the FLM. 

3.4.2 Respondents 

Due to the above criteria, Table  3.3 shows data for the two selected schools from the 

MOE statistics that include Grade 11 (1st scientific) secondary stream (MOE 2014a; 

Sulieman 2015):  

Table 3.3 Schools Data for Grade 11 Scientific Stream 

School Name No. of Classes 
(Sections) 

Total No. of 
Students 

Gender Physics Teacher 
Name 

Al-Bireh Secondary 

Girls School 

3 95 Female Suhair Khalifa 

Al-Hashemiyyeh 

Secondary Boys School 

3 81 Male Omar Salem 

The students were approximately distributed randomly in the classes by school 

administration. There is no written document in Palestinian educational system about 
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distributing students in the classes for the same grade. It is known for school 

administrations to make all classes equivalent as much as they can. The students’ 

distribution can be according to the students’ communitive grades of the previous 

classes. It is important to distribute the active students, clever students, high achievers 

and low achievers students to all classes of the same class. Although of this, 

sometimes one can find classes that are not equivalent in achievement for the same 

class in the same school.  

It is not easily permitted to choose random students for implementing the 

FLM. Just all the class students can be selected randomly as a unit. The classes are 

categorized in each school as (A, B & C). Classes A and B are better than class C in 

both schools according to the Physics teacher and school principal. The researcher 

was advised by the school administration not to choose class C because it is not easy 

to control the students and implement FLM on them. Therefore, the researcher 

assigned class C from each school to pilot the research tools and select the other 

groups randomly. Class B is the experimental group for implementing the FLM, while 

class A is the control group. The total number of the selected students was 113 

students distributed to 57 students for the FLM and 56 students for the conventional 

teaching method CTM. The following Table 3.4 summarizes the students’ distribution 

in both schools due to the treatment and control groups. 

Table 3.4 Students distribution due to the Treatment groups 

School Name Class No. of Students Gender Treatment 

Al-Hashemiyyeh Sec. Boys School A 25 Male CTM 

Al-Bireh Sec. Girls School A 31 Female CTM 

Al-Hashemiyyeh Sec. Boys School B 25 Male FLM 

Al-Bireh Sec. Girls School B 32 Female FLM 

This research contains two independent variables and three dependent 

variables as shown in below Table 3.5. The two independent variables for the teaching 

methods or the treatment groups are FLM and CTM. While the three dependent 

variables for the measuring tools are Physics Motivation Questionnaire PMQ, Physics 

Achievement Test PAT and California Critical Thinking Skills test CCTST. 
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Table 3.5 Pre-test – Post-test design groups 

Groups 
Pre-test 

(Dependent Variable) 

Intervention 

Independent variable 

Post-test 

(Dependent 

Variable) 

(Experimental) 

Class B Male & 

Class B Female 

Motivation, 

Critical Thinking 

Skills 

Achievement 

FLM Motivation, 

Critical Thinking 

Skills 

Achievement 

(Control) 

Class A Male & 

Class A Female 

CTM 

The students in the experimental group were taught by FLM, while students in 

the control group were taught by conventional method. Each independent and 

dependent variable contains male and female students. All the students in 

experimental and control groups took the pretest and posttest of Physics Motivation 

Questionnaire PMQ, Physics Achievement Test PAT and California Critical Thinking 

Skills Test CCTST. Table 3.5 shows the pretest – posttest design groups.  

For more results concerning the Flipped Learning Method, the two Physics 

teachers of the experimental group were asked the following two open questions: 

1.  In your opinion, what are the main advantages of implementing the FLM 

in your school?  

2. In your opinion, what are the challenges you faced during the FLM 

implementation? 

Upon completion of the FLM implementation and analyzing the quantitative 

data, they were asked to comment on the research results concerning the research 

questions. The following message with the research findings was sent for each of 

them: 

“Peace upon you. Thank you for your cooperation in implementing the FLM in 

your school and answering the above two questions. As a completion of this 

research study, and for supporting and elaborating on the results, please, write 

your comments and reflections on the study results. The study questions are about 

the effects of the FLM in teaching Physics on students’ motivation towards 
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learning Physics, Physics academic achievement and critical thinking skills”.  

The two Physics teachers have the same qualifications and experience i.e. 

Bachelor degree in Physics and Master degree in science education. They have about 

twenty years of experience in teaching high school secondary Physics and they are 

using many teaching methods. Moreover, they have the desire for adopting new 

teaching methods and implementing the FLM. Several meetings were held between 

them and the researcher before and during the FLM implementation process. The 

meetings took place inside their schools every Tuesday during February and March 

2015. The exact dates are: (10, 17, 24)/2/2015 and (3, 17, 24)/3/2015. The main aim 

of the meetings is to introduce and present the FLM and its implementation techniques 

including the implementation process for the three research tools piloting, pretest and 

posttests.  

3.5 RESEARCH TOOLS  

The research questions are to investigate the effects of FL in Physics education on the 

Palestinian secondary school students’ motivation, achievement and critical thinking 

skills in comparison with normal teaching. As a result of this, three tools are suitable 

in this direction. They include Physics motivation questionnaire, Physics achievement 

test and critical thinking skills test.  

The three tools items were built and selected from the previous surveys and 

tests that are related to the Physics topics and students’ age. The tools were tested for 

content validity and reliability -the scale’s internal consistency- for finalizing and to 

be ready for the target group. This was done by a committee of educational experts in 

the related areas by piloting on students other than the control or experimental groups. 

Appendices E, G and J respectively included the reviewers for each of Physics 

motivation questionnaire PMQ, Physics achievement test PAT and California critical 

thinking skills test CCTST.  

After that, the students in both groups sat for the pretest and questionnaire one 

week before the implementation of the FLM. They also sat for the same posttest and 
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questionnaire at least one week after completing the FLM. This is to have a long 

period between the two tests and questionnaires. A copy for each tool of the PMQ, 

PAT and CCTST is in the Appendices F, I and L respectively. 

In addition to the quantitative method, there were two open questions for 

Physics teachers of the FLM groups. The questions were about the advantages of the 

FLM, and the challenges to improve the implementation of the FLM in Physics 

teaching in the future. In addition to that, there were school visits for attending some 

of the classes applying FLM in Physics teaching in order to explore the active learning 

and the effective use of the classroom time.  

Each of the three tools contains the same general information about the 

students’ demographic factors because the students did not set for the three tools at the 

same time. The following sections include the required information about each tool.  

3.5.1 Physics Motivation Questionnaire PMQ 

A pre-established questionnaire was used for measuring the students’ motivation 

toward learning Physics. The questionnaire title is “Science Motivation Questionnaire 

II” SMQ II (Glynn et al. 2009; Bryan et al. 2011; Glynn et al. 2011). The SMQ II was 

validated and tested on college science students (Glynn et al. 2011). It is for all fields 

of science in order to use it for Physics students, just as it is required to replace the 

“Science” word with the “Physics” word and the same for Chemistry and Biology if 

needed, and so. For the purpose of this research, the Science word was replaced by the 

Physics word and its title becomes “Physics Motivation Questionnaire” PMQ. A copy 

of the SMQ II and the PMQ respectively are attached in the Appendix B and 

Appendix C. Also, it is valid for high school secondary students of age 17 years old 

(Glynn 2015).  

The SMQ II original language is English, and it was translated into nine 

languages, the Arabic language was not among them (Glynn 2011). Permission for 

translating the SMQ II and implementing for high secondary school students was 

obtained from the author, which is done by personal connection through email 
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communications between the researcher and the author (Glynn 2015), a copy of the 

email communication is attached Appendix D. The author was happy for that, and he 

was ready to publish the Arabic translation on his website for future use. 

The SMQ II consists of five categories: Intrinsic Motivation, Self-Efficacy, 

Self-Determination, Grade Motivation and Career Motivation (Glynn et al. 2011). It 

consists of 25 items, five items per category. The 5-point Likert scale was used per 

item of the SMQ II. The response scale is the following: “Never” =0, “Rarely” =1, 

“Sometimes” =2, “Often” =3, and “Always” =4. Taking into account that all items are 

positive, i.e. there will be no need to reverse any negative item. As in the original 

document, each item has equal score to its number, i.e. if one student answered “3 

Often”, a score of 3 will be assigned for the response, and a score of 1 will be assigned 

for a response of “1 Rarely” and so on for other options. Therefore, the maximum 

score for the SMQ II of the 25 item is 100. On the other hand, the minimum score is 

“0” if all items responses were assigned to “Never”. 

The SMQ II tool is used here because its alpha reliability is 0.920 which is 

very high and above 0.70 the minimum acceptance (Glynn et al. 2011). In addition to 

that, it is a comprehensive tool that covers the most important five domains of the 

motivations. Since it is translated to nine languages (Glynn 2011), it means that it was 

used widely. The items per category and the corresponding Cronbach’s alphas are 

shown in the following Table 3.6 (Glynn et al. 2011). 

Table 3.6 PMQ Items per Category 

The PMQ was translated to Arabic by three different experts separately. The 

experts have different backgrounds. One of the translators has Masters’ Degree in 

Category number Category Items numbers Cronbach’salphas 

1 Intrinsic Motivation 01, 03, 12, 17, 19 0.89 

2 Self-Efficacy 09, 14, 15, 18, 21 0.83 

3 Self-Determination 05, 06, 11, 16, 22 0.88 

4 Grade Motivation 02, 04, 08, 20, 24 0.81 

5 Career Motivation 07, 10, 13, 23, 25 0.92 
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English, and PhD in Education. The second one has Bachelor Degree in English and 

Masters’ Degree in Education. The third one has Masters’ Degree in pure English and 

has a good experience in curriculum development. The three translated copies were 

almost the same with a little difference in few words meaning or concepts. The 

researcher and another expert -who has a Masters’ Degree in Arabic language with 

good experience in education- revised the three copies, and produced one final copy. 

The final copy was very clear, easy to read, easy to understand and there is no 

grammatical error or spelling mistake. This copy reflects the original one. The Arabic 

version was translated back to English by another expert. When compared to the 

original one, it is found that it is very similar to it. In this case, the direct translation 

and back translation was used (McKay et al. 1996; Harkness & Schoua-Glusberg 

1998; Beaton et al. 2000; Zavala Rojas 2014). The following steps before 

implementing the PMQ are to establish the content validity and to test the reliability 

and internal consistencies. 

a. PMQ Validity 

According to (Muijs 2004; Pallant 2011), the validity of a scale refers to the degree to 

which it measures what it is supposed to measure. The original copy of Science 

Motivation Questionnaire SMQ II was validated for the three main types of validity; it 

has good content validity, criterion-related validity and the construct validity (Glynn 

et al. 2009; Glynn et al. 2011). The final Arabic copy was sent to eight educational 

experts in the Ministry of Education and Higher Education, Universities and 

Educational Institutes Appendix E. Each one of them was asked to go through the 

PMQ to be sure that it is comprehensive, clear, it has no grammatical errors or 

misconception, it is suitable for the target group, and the instructions for the students 

are clear that they know what to do and how to fill it. Their feedback was accepted; 

the copy was improved, modified and finalized Appendix F. 

b. PMQ Reliability 

The reliability of a scale is to assess its internal consistency that it is free from random 

error and that the items scale are all measuring the same underlying attribute 
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(Nunnally 1978; Muijs 2004; Pallant 2011). The common frequent indicators used for 

reliability are the test-retest, Cronbach’s coefficient alpha and the split-half. The test-

retest is measured by administering the same target on two different times, i.e. 2-4 

weeks and finding the correlation between the results.  

The high correlation means high reliability taking into account that the 

correlation value is ranging from -1 to +1. While the Cronbach’s coefficient alpha that 

indicates the average correlation among all items that make up the scale; its value 

ranging between 0 to 1 and the high value means high reliability. The minimum 

accepted value for Cronbach alpha is 0.7 for items more than 10 (Nunnally & 

Bernstein 1994; Pallant 2011). 

Translated into Arabic, the PMQ was piloted on 26 students (13 male and 13 

female) from the same schools but different from that of the experimental and control 

groups. This is to check for the reliability and to be sure that the items, concepts and 

words are easy to understand by the target students, not confusing and familiar to 

them. The responses were collected and analyzed by the researcher. It was found that 

the PMQ is understandable and clear for the students. The Cronbach Alpha was found 

to be equal to 0.900 which is very good internal consistency reliability factor take into 

account that the original English copy of the SMQ II is 0.920 for Science university 

students (Glynn et al. 2011). The reliability analysis for the five main constructs and 

all items of the PMQ are displayed in the following two tables (Table 3.7 and 

Table 3.8). 

Table 3.7 Reliability Statistics 

Category Items numbers Cronbach’salphas 

Intrinsic Motivation 01, 03, 12, 17, 19 0.88 

Self-Efficacy 09, 14, 15, 18, 21 0.79 

Self-Determination 05, 06, 11, 16, 22 0.81 

Grade Motivation 02, 04, 08, 20, 24 0.78 

Career Motivation 07, 10, 13, 23, 25 0.91 
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Table 3.8 Reliability analysis for all items of the PMQ with over all Cronbach's 
Alpha reliability coefficient equals to 0.900 

 
Scale Mean if 

Item Deleted 

Scale 

Variance if 

Item Deleted 

Corrected 

Item-Total 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

BM01 64.31 172.942 .677 .892 

BM02 62.65 189.675 .138 .903 

BM03 64.00 168.640 .733 .891 

BM04 62.46 190.738 .078 .904 

BM05 63.12 188.506 .246 .901 

BM06 64.04 173.638 .718 .892 

BM07 63.73 177.165 .461 .898 

BM08 62.65 177.515 .704 .893 

BM09 63.38 180.166 .540 .896 

BM10 64.19 174.722 .572 .895 

BM11 64.04 188.038 .183 .903 

BM12 64.31 169.022 .743 .890 

BM13 64.31 172.222 .534 .896 

BM14 63.50 187.060 .262 .901 

BM15 63.54 181.458 .562 .896 

BM16 62.88 183.946 .311 .900 

BM17 63.73 167.805 .750 .890 

BM18 63.31 182.542 .362 .899 

BM19 64.08 169.354 .726 .891 

BM20 62.62 187.846 .328 .900 

BM21 63.15 182.615 .551 .896 

BM22 63.19 188.162 .139 .905 

BM23 63.88 168.266 .638 .893 

BM24 62.62 182.486 .504 .897 

BM25 64.00 170.240 .641 .893 

3.5.2 Physics Achievement Test PAT 

The achievement test is to measure what the students as individuals and as a whole 

class have learned. The researcher constructs the Physics Achievement Test PAT for 

Grade 11 Scientific Stream due to his experience in Physics education. The PAT 

construction is based on the TIMSS Advanced 2015 Physics Framework (Jones et al. 

2014) that was organized according to two dimensions: content and cognitive 

dimensions; instead of using the six domains based on Bloom’s Taxonomy (Bloom 

1956): knowledge, comprehension, application, analysis, synthesis and evaluation.  

The content dimension specifies the Physics subject matter to be assessed and 

this is the Static Electricity topic that consists of the following four subtopics: Static 

Charge & Coulomb Law, Electric Field, Potential Field, Capacitance and Capacitors. 
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The cognitive dimension specifies the three domains: knowing, applying and 

reasoning. These three cognitive domains describe the students’ thinking while they 

are engaged with the Physics content. The rationale behind this is to measure the 

students’ abilities to demonstrate their knowledge, apply what they have learned, 

solve problems, and reason through analysis and logical thinking. Take in account that 

the content validity evidence for the achievement test is important because its aim is to 

measure how well the content taught has been mastered (Kubiszyn & Borich 2013). 

All the guidelines for writing the PAT items mentioned by De Vaus (2002) 

and Kubiszyn and Borich (2013) were taken into account. Some of the guidelines are 

having enough time for revising the items. The items are specific, clear and 

unambiguous. Each item is independent from other items, i.e. the answer of the item is 

not a condition for answering the next item. Each item has only one correct answer. 

Be aware of the tricky or catchy items, there was no need for the student to interpret 

the items writer intention and to concentrate on the items that require high level of 

thinking. 

a. PAT Validity 

As mentioned above, the PAT was prepared by the researcher himself due to his 

experience in Physics Education. For the validity purposes, the PAT has gone through 

a successive series of assessment. The assessment was to be sure that the PAT 

contains the exact content and cognitive percentage domain, easy to understand by the 

students and well prepared. The PAT was prepared in Arabic language and sent to 

eight educational experts in the Ministry of Education and Higher Education, 

Universities, Educational Districts and schools Appendix G. Also PAT was sent  to 

the two Physics teachers who implemented the FLM in their schools that they are 

close to the students and have long experience in teaching Physics. 

The researcher phoned each expert to be sure that he/she will be ready for 

providing feedback on the tool. The tool was sent by separate email for each one. An 

email sample was attached Appendix H. All the experts were asked to go through each 

question and its answer to be sure that it is clear, has no grammatical or scientific 
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errors or misconception. Their feedback was accepted; three questions were deleted, 

the copy was improved and modified. 

After that, the final copy was sent to them again. They were also asked to 

categorize the questions based on the content and cognitive domains and to go through 

the instructions for the students to be sure that they are clear, the students know what 

to do and how to fill in it. A copy of one the experts’ response is attached Appendix I. 

An Arabic expert revised the final copy to be free of any grammatical or printing 

errors. Also, the PAT was translated into English for this research purposes. The 

English copy and Arabic copy of PAT were attached Appendix J and Appendix K 

respectively. The final copy of the PAT consists of 22 multiple choice questions while 

the original one consists of 25 multiple questions. Each question has four alternatives 

in which only one choice is correct. The score will be “0” or “1” per question. The 

minimum score is “0” and the maximum score will be “22”. 

The Static Electricity topic is Unit 4 in the Physics textbook for Grade 11 

Scientific Stream during the academic year 2014/2015 in Palestine. The content 

analysis was done for this unit. The percentages of the four subtopics and the question 

numbers in the unit are shown in the following Table 3.9 . 

Table 3.9 PAT Content Subtopics Percentages 

No. Content Domain Percentages No. Questions Questions No 

1- Static Charge & Coulomb 

Law  

22% 5 1, 2, 6, 17, 18,  

2- Electric Field 29% 7 4, 8, 9, 12, 14, 17, 

20,  

3- Potential Field 23% 5 3, 5, 10, 13, 16,  

4- Capacitance and Capacitors 26% 5 7, 11, 15, 19, 21, 22 

Also, the percentage of the cognitive domain in the unit is as follows: knowing 

10%, applying 46% and reasoning 17%. But the PAT was prepared based on the 

TIMSS 2015 Assessment Frameworks for Science Cognitive Domains. The 

percentage of each domain is shown in the following Table 3.10 . 
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Table 3.10 PAT Domain Percentages 

TIMSS 2015 Assessment Frameworks for Science Cognitive Domains 

No. Cognitive Domain Percentages No. Questions Questions No 

1- Knowing 30% 6 3, 5, 9, 10, 13, 19 

2- Applying 40% 9 
1, 2, 4,  7, 8, 11, 

14, 15, 17 

3- Reasoning 30% 7 
6, 12, 16, 18, 20, 

21, 22 

b. PAT Reliability 

The final version of the PAT was piloted and tested by 26 students (13 male and 13 

female) of Grade 11 in the Scientific Stream in both targeted schools and checked for 

reliability. The students were asked to write their feedback on the paper and to check 

that each question is clear for them and to determine the required time for the PAT. 

The average time for all students was estimated to be about 32 minutes.  

The Cronbach's Alpha reliability coefficient for the tests of dichotomous data 

is weak; instead the Kuder-Richardson 20 (KR-20) coefficient can be used which is 

equivalent to the Cronbach’s one (Elliott et al. 2011). The KR-20 reliability 

coefficient for the PAT was calculated and it is 0.894 which is acceptable that is more 

than 0.70. In addition to the KR-20 reliability test, the same PAT was retested again 

for the same students after 2 weeks of time. During this time, the students may gain 

new knowledge in the physics content. It is expected that their score to increase a little 

bit or stay the same without too much difference. The 2 scores of the test-retest were 

analyzed. It is clear from the below Table 3.11 that the mean was increased by 5% 

which is acceptable for gaining knowledge within 2 weeks of time taking into account 

that the total score is 22. 

Table 3.11 PAT Descriptive Statistics of the Test-Retest 

 Mean Std. Deviation N 

PAT Test 7.58 2.230 26 

PAT Retest 8.65 2.416 26 

The Pearson Correlation Coefficient between the 2 PAT (test and retest) scores 

is 0.722 and it is considered reasonable correlation for research purposes because it is 

above 0.7 (Muijs 2004; Pallant 2011), and it is shown in the following Table 3.12 . 
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Table 3.12 PAT Correlations of the Test-Retest 

Correlations 

 PAT Test PAT Retest 

PAT Test 

Pearson Correlation 1 .722
**

 

Sig. (2-tailed)  .000 

N 26 26 

PAT Retest 

Pearson Correlation .722
**

 1 

Sig. (2-tailed) .000  

N 26 26 

**. Correlation is significant at the 0.01 level (2-tailed). 

3.5.3 California Critical Thinking Skills Test CCTST 

A pre-established test was used for measuring the critical thinking skills. There are 

several instruments that developed for measuring such skills for university, high 

school secondary students and others, and they are targeted for commercial use. Some 

of the well-known tests are: California Critical Thinking Skills Test CCTST, Watson-

Glaser Critical Thinking Appraisal WGCTA, Cornell Critical Thinking Test (CCTT), 

Ennis-Weir Critical Thinking Essay (EnnisWeir), University of Florida Critical 

Thinking Tests (Bessick 2008; Bart 2010; Aziz 2011; Lai 2011). 

The CCTST is the suitable instrument that was selected for this research 

purposes. It is first published by the California Academic Press in 1990 for college 

students after more than two decades of conceptual and experimental research and it is 

used for pretest and posttest researches (Facione 1991). The CCTST has different 

versions and forms that are developed based on the American Philosophical 

Association (APA) Delphi Consensus Definition of Critical Thinking, and it has been 

computerized in many languages for online administrations 

(California_Academic_Press 2016). It mainly measures the following five critical 

thinking skills: interpretation, analysis, evaluation, explanation, and inference 

(Facione 1992). It is suitable for school age children (Leen et al. 2014).  

The computerized CCTST was not selected for this research because: (i) it is a 

paid test; (ii) it needs special preparation for online administration for about 120 

students –control and experimental groups- which is not easy to make it available 

inside the schools that it needs time, effort and administration, take in account that it 
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needs twice administration–pretest and posttest; (ii) the students are –male and 

female- teenagers of age around sixteen - seventeen years old that may be the online 

evaluation is unacceptable for them or for their parents and it is not easy to convince 

themselves for such international tests; (iv) in addition to that, it is enough to compare 

between the students critical thinking skills rather than to evaluate and measure their 

thinking skills for this research purposes. 

The California Critical Thinking Skills Test Form 2000 (CCTST) is used for 

this research. It demonstrated adequate psychometric properties and that the scores 

were found to be significantly correlated with SAT scores (Leen et al. 2014). CCTST 

is a standardized test that consists of thirty-four multiple choice items with duration of 

about 45 minutes. Each item has four or five alternatives with only one correct 

answer. The student examinee is required to read a short passage that may include a 

figure or picture, and then answers the following 1-3 question. The right score 

assigned “1” while the wrong one assigned “0”. So, the student score is ranging from 

minimum “0” score to maximum “34” score. It can be divided into five subscales to 

measure the five critical thinking skills: interpretation, analysis, evaluation, 

explanation, and inference (Facione 1992; Hicks 1997). In addition, it can be divided 

into three subscales: analysis, inference and evaluation; or to two secondary subscales: 

deductive and inductive reasoning (Hicks 1997; Bart 2010; Kaddoura 2011). 

The CCTST Form 2000 was translated by Al-Rabadi (2004) and Alhileh and 

Nofal (2008) separately to Arabic language and to be suitable for the Jordanian 

culture. Al-Rabadi (2004) used it in her PhD research on “The Impact of a Training 

Program Based on Critical Thinking Skills in the Acquisition of Social Studies 

Teachers at the Secondary Level in Jordan for those Skills and the Degree of 

Practicing the Skills”. While, Alhileh and Nofal (2008) used it to examine the Web 

Quest strategy in developing critical thinking and achievement of the educational 

UNRWA college students. It was validated and it has reasonable reliability as shown 

below. The translated Arabic version of CCTST was used in different studies in 

Jordan and other Arabic countries. It was used by Mare and Nofal (2007) to examine 

levels of critical thinking among the students of the UNRWA faculty of Education in 

Jordan. Al-Astal (2010) used it in his master research study to examine “The Impact 
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of Applying Two Active Learning Strategies On 9th Grade Students’ Achievement in 

History and in Developing Their Critical Thinking”. In addition to that, Al-Tarawneh 

(2011) used it to examine the effect of using revised learning cycle in developing the 

critical thinking skills of 10th grade female students in Jordan. 

An-Nabhani (2010) also translated the original English CCTST Form 2000 to 

Arabic language and get benefit from the translated one by Al-Rabadi (2004). He 

accommodated it to be suitable to Omani culture. He used it to measure the “Level of 

critical thinking skills among the students at Nizwa College of applied sciences in the 

Sultanate of Oman”. 

a. CCTST Validity 

The original English copy was validated based on the APA Delphi survey and experts, 

and its reliability by using Kuder-Richardson (KR-20) internal consistency 

coefficients is 0.78 to 0.84 which is acceptable and reasonable for research purposes 

(Kaddoura 2011). Also, Al-Rabadi (2004) validated the translated Arabic version and 

approved that it has a reasonable reliability. She sent it to five university educational 

experts from two universities in Jordan to revise it and to be sure that all items are 

easy to understand without any grammatical errors. Then, she piloted it with 30 

students to be sure that all items are clear and to determine the required time. After 

that it was modified with the same number of 34 items and the time was assigned to 

be 60 minutes. 

The researcher revised the Jordanian and Omani Arabic versions and made 

some modifications to be suitable for the Palestinian context and culture. This 

modification was necessary despite that there is a river between Jordan and Palestine, 

and about 50% of Jordan original population is Palestinians. For example, the cities 

and football clubs names were changed from Jordanian and Omani to Palestinian. For 

the validity purposes, the modified CCTST was gone through a successive series of 

assessment. The assessment was to be sure that the CCTST is well prepared and easy 

to be understood by the students.  
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The CCTST was sent to eight educational experts in the Ministry of Education 

and Higher Education, Universities and Educational Institutions Appendix L. The 

experts were asked to go through each item and its answer to be sure that it is clear, 

has no grammatical or scientific errors or misconception and it is within the 

Palestinian context and culture. Also, they asked to categorize the questions based on 

the subscales and to go through the instructions for the students to be sure that they are 

clear and they know how to fill it. Their feedback was accepted and the items 

remained the same 34 items. The following Table 3.13 shows the main five critical 

thinking skills in the CCTST form 2000 (Facione 2002; Al-Rabadi 2004; Mare & 

Nofal 2007; An-Nabhani 2010). 

Table 3.13 CCTST five skills 

Skill No. Subscale No. of Items Items numbers 

1 Analysis 6 3, 5, 6, 11, 13, 18 

2 Inductive 6 22, 24, 31, 32, 33, 34 

3 Deductive 4 8, 14, 15, 23 

4 Inference 12 
1, 4, 9, 10, 12, 20, 21, 26, 27, 28, 

29, 30 

5 Evaluation 6 2, 7, 16, 17, 19, 25 

b. CCTST Reliability 

The final version of the CCTST was piloted and tested by 27 students (14 males and 

13 females) of Grade 11 Scientific Stream in both targeted schools and checked for 

reliability during February 2015. The students were not within the control and 

experimental groups. The students were asked to answer all questions of the items, 

write their feedback on the paper and to check that each item is clear for them and to 

determine the required time for the CCTST. The time was estimated to be about 45 

minutes, which is the average time for all students. The students’ feedback was 

accepted. During the piloting test session, many students asked the researcher about 

the English title of the test and the “California” word. Moreover, they asked about the 

meaning of another two words that were not clear for them. The researcher rewrote 

the title in Arabic only, and changed the words in questions 3 and 19 to other easier 

words of same meanings. The three sheet of one students’ test that includes those 

notes are attached Appendix M. The CCTST was modified and revised by an Arabic 
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expert to be free of errors. The English copy of CCTST-Form A (Hicks 1997; Beck 

1999) and the final Arabic copy were attached Appendix N and Appendix O 

respectively. 

The same CCTST was retested again for the same students after 2 weeks. 

During this time, it is expected that their score remains the same without difference. 

The 2 scores of the test-retest were analyzed. It is clear from the below Table 3.14 that 

the mean was increased by only 2% which is very small within 2 weeks of time taking 

in account that the total score is 34. 

Table 3.14 CCTST descriptive statistics of the test-retest 

CCTST  Descriptive Statistics 

 Mean Std. Deviation N 

CCTST  Test 10.444 3.3435740 27 

CCTST  Retest 11.148 2.9833345 27 

As shown in Table 3.15 below, the Pearson Correlation Coefficient between 

the test and retest of CCTST scores is 0.942 and it is higher than that of 0.86 (Mare & 

Nofal 2007). It is considered reasonable reliability for this research since it is above 

0.7 (Muijs 2004; Pallant 2011). 

Table 3.15 CCTST correlations of the test-retest 

 Test Retest 

Test Pearson Correlation 1 .942
**

 

Sig. (2-tailed)  .000 

N 27 27 

Retest Pearson Correlation .942
**

 1 

Sig. (2-tailed) .000  

N 27 27 

**. Correlation is significant at the 0.01 level (2-tailed). 

The Kuder-Richardson 20 (KR-20) reliability coefficient for the CCTST was 

calculated and it is 0.914, which is acceptable and it is more than 0.70. The 

Cronbach's Alpha reliability coefficient did not used for this reliability test because it 

is weak for the dichotomous data; and the KR-20 reliability coefficient can be used 

which is equivalent to the Cronbach’s one (Elliott et al. 2011). 
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3.6 VIDEO LESSONS PREPARATION 

Video lessons are examples of audio visual aids that considered to be educational 

instruments (Lestage 1959). Audio visual aids mean the most modern instruments 

recently used such as video, films, television and multimedia (Lestage 1959). They are 

form of ICT that are necessary in the teaching/learning process for Physics secondary 

schools students (Aina 2013a). Audio visual aids have good impact on both learners 

and lecturers that make teaching/learning process more interesting. They help in 

focusing students’ attention towards the subject material (Dilshad & Saeed 2015). 

Take into account that seeing, hearing and touching are the sources of effective 

learning of the most important 5 senses that maximize the attained individual 

knowledge. According to the psychologist Bruner, student can remember 10% by 

hearing, 20% by reading, 80% by seeing and doing (Lester 2013). This is why the 

Audio visual aids are very effective communication tools between professors and 

students. They save time and support critical thinking skills. 

Denning (1992) described the theory behind utilization of video lessons in the 

teaching/learning process that they can be fitted in consequence with the active 

learning theory. Moreover, video lessons improve students’ motivation towards 

learning taking in account that motivation is an important factor in the 

teaching/learning process (Bravo et al. 2011). According to the teachers believes, 

video lessons improve students’ motivation and content comprehension (VZAAR 

2016). The digital students need school environment to be competitive to their daily 

life of using digital devices around them such as smartphones, tablets, televisions and 

electronic games. Therefore, teachers have to face such challenge by using the digital 

issues. By integrating video lessons in education, students will easily learn and engage 

through active learning. This is because active learning is considered to be “one of the 

foundation pedagogical approaches of modern learning theory and educational change 

initiatives” (Denning 1992).  

Video lessons are powerful educational tools that motivate students to learn. 

They are not the goal, but a medium for achieving the educational objectives. The 

good video is the one that has objectives and focused toward achieving the learning 
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outcomes. The video length must not be too long or short; the suitable length in 

minutes is (1.0 – 1.5) multiplied by the students grade (Bergmann & Sams 2014c). In 

this research case for students of grade 11, the video duration must be (11.0 – 16.5) 

minute, and all of the developed video were within this range. Each video includes 

one topic to be focused and specific to one topic to be lovely for the students 

(Bergmann & Sams 2012). Camtasia software was used to screen-capture and editing 

video; recording, editing and adding pictures and voice. 

One of the Physics topics of Grade 11 scientific stream was selected with the 

help of the Physics teachers and it was chosen from the Physics textbook of the 

second semester. The topic is Static Electricity unit 4 in the Physics textbook for the 

academic year 2014/2015. This topic was chosen because the students will learn it 

during the research implementation of the FLM during the second semester of the 

academic year 2014/2015, exactly during the period of March, April, and until Mid-

May of 2015. This will not affect or alter the teaching/learning process inside the 

school. It will not be extra load for students or Physics teachers in the school. The 

Static Electricity topic consists of the following subtopics: Static Charge, Coulomb 

Law, Electric Field, Potential Field, Capacitance and Capacitors. These topics can be 

easily integrated with ICT such as simulation, animation, or others for the video 

lessons.  

The video lessons used the original topics and lessons from the Physics 

textbook of Grade 11 and re-design them by ICT integration to develop the video 

lessons. In Palestine, the textbooks are compulsory for all students in the 

governmental schools, UNRWA schools and the majority of the private schools, and 

they have to cover all the topics within the academic year in normal situations.  

The researcher has a good experience in teaching secondary Physics for seven 

years during the period 1990- 1997. Also, he is a member of the national team for 

science curriculum guidelines for grades 1-10, and a member of the national team for 

Physics curriculum guidelines of the secondary stage for grades 11-12. The 

researcher’s name is documented in every science and Physics textbook under the 

national team of the curriculum guidelines since year 2000 until now. In addition to 
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that, he participated in developing the Physics training materials for teachers and 

participated in their training. This experience qualified him to prepare and develop 

Physics video lessons. The researcher helped the selected two Physics teachers and 

encouraged them to participate in preparing the video lessons.  

One of the physics teachers took the responsibility to prepare the video lessons 

inside the real class. He arranged his schedule to fit this process. He makes the pilot 

class to be one week ahead of the control and experimental classes. Therefore, he 

discusses the lesson in about 15 minutes at the beginning of the session then continues 

his normal class.  

The video lesson length should not exceed one and half multiplied by the class 

grade in minutes. In other words, the video length for grade 11 will be 16.5 minutes or 

less. The majority of the lessons were done by this way. Few of the lessons were 

prepared by the researcher himself in his office or home. Smart phone and a stand was 

used for this purpose, although a high quality cameras and equipment were available 

in his work, but the researcher used them for the first 2-3 lessons only in order to be 

sure that anyone with easy available equipment can video the lessons. The video 

lessons were uploaded to the researcher’s YouTube (Zaher Atweh) channel 

(https://www.youtube.com/channel/UCXHCcxpAT0NKHIfUMPdx6nA) at least one 

week before class session.  

Two lessons screenshots by the researcher and the physics teacher that were 

uploaded to the YouTube are show in below Figure 3.1 and Figure 3.2. 

 

https://www.youtube.com/channel/UCXHCcxpAT0NKHIfUMPdx6nA
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Figure 3.1 Screenshot for uploaded sample lesson on researchers’ YouTube 

channel by the researcher 

 

Figure 3.2 Screenshot for uploaded lesson on researchers’ YouTube channel by the 

Physics teacher 
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This has been first step in the video lessons preparations. The second step is to 

transfer the video lesson to the laptop to make the required treatment. The treatment 

aimed at deleting the silent places or the inappropriate ones, and making sure that the 

sound and light are suitable. Movie Maker package, Screencast-O-Matic package and 

the Camtasia package were used for this treatment. Sometimes 2-3 videos were 

compiled in one, or rearranged some shots. Animation and manipulation applets were 

added for some of the videos.  

The third step is to find suitable and related short videos, animations and 

simulations from the internet educational websites that provide free educational 

resources. The most important internet platforms used in this research are Khan 

Academy https://www.khanacademy.org, TED http://www.ted.com and SOPIA 

https://www.sophia.org. In addition to that, to write the objectives of the lesson on one 

slide and to prepare 1-2 short questions as a quiz on the last slide.  

The fourth step is to prepare the complete lesson online using the Blend Space 

platform https://www.BlendSpace.com. Later its URL was changed to 

https://www.tes.com. Usually, the lesson includes the title slide, objectives slide, 

video lesson that prepared inside the class and treated by the suitable packages, the 

other related short videos and animations, and the quiz questions or other short 

questions. Through this platform, one can search the related videos and insert them 

directly to the lesson online. The preparation of this step is directly online. About 

fifteen completed lessons were prepared by the above procedures. Here is a link for 

one of the lessons: https://www.tes.com/lessons/KMCjFLMZRqFnxw/edit. 

The following two Figure 3.3 and Figure 3.4 show screenshot for a sample 

lesson of animation and manipulation for the capacitors lesson, and a screenshot for a 

sample video lesson from Khan Academy website respectively. 

 

http://www.ted.com/
https://www.sophia.org/
https://www.blendspace.com/
https://www.tes.com/
https://www.tes.com/lessons/KMCjFLMZRqFnxw/edit
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Figure 3.3 Screenshot of a sample lesson for animation and manipulation in a 

Physics lesson 

 

Figure 3.4 Screenshot of a sample lesson from Khan Academy 
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The complete video lessons were shared with the concerned Physics teachers 

to revise them and give their feedback for improvements. Usually, sharing happened 

through uploading the videos to the cloud computing Dropbox website, and sharing 

the link with them by email, Facebook messenger or the closed Facebook group for 

teachers.  

The fifth step is to upload the complete lessons on Facebook. Three closed 

Facebook groups were created for this reason. The first one is for the researcher and 

the physics teachers for communications, evaluating the developed videos and sharing 

experiences. The second is for the male students and the third is for the female 

students. The completed lessons uploaded to the first group to be evaluated by the 

researcher and the physics teachers, after that, uploaded to the second and third groups 

directly. The researcher and the two Physics teacher are the administrators for the 

groups. Each one of them invited and added all of his/her students of the experimental 

group. The researchers’ two supervisors were added to the three Facebook groups. 

Within the implementation period of the FLM, about nineteen complete video lessons 

were developed for about 35 classroom sessions (periods) within two months of time. 

All the students in the treatment FLM group were enrolled to the appropriate 

group due to their gender in addition to the researcher and their Physics teachers. The 

researchers’ two supervisors were added to the three groups to know and be aware of 

what is going on. Usually, the lessons uploaded one week before the real F2F class. 

The students view their video lesson before the real class any time and at any place 

that have internet and device such as smartphone, laptop, tablet or PC desktop. The 

following two Figure 3.5 and Figure 3.6 show screenshot for a sample of a complete 

lesson using the Blend Space Web 2.0 and screenshot for the closed Facebook group 

“Flipped Learning Physics for Girls”. 
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Figure 3.5 Screenshot for a sample lesson by using the Blend Space Web 2.0 

 

 

Figure 3.6 Sample of the Flipped Learning” Facebook group for girls 
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The following are the three closed Facebook groups:  

 For Physics teachers: Flipped Learning Physics  : تعلم الفيزياء المعكوس 

https://www.facebook.com/groups/1415367362109561/ 

 For female students: Flipped Learning Physics for Girls  المعكوستعلم الفيزياء :  

https://www.facebook.com/groups/872233919485678/  

For male students: Flipped Learning Physics for Boys تعلم الفيزياء المعكوس 

https://www.facebook.com/groups/1374973089494851/  

Blended Space: https://www.tes.com/lessons/YxnYoU4vKK2yfA/edit  

When students view the developed video lessons that include short videos 

about simulations, animation, short questions and quizzes, their attention will be 

attracted toward Physics learning. This will encourage them to learn better and search 

internet for more meaningful and understanding. By using applets for simulation and 

manipulation, they will predict what will happen before getting the direct results. The 

active learning activities will be dominant inside the classroom. Interaction F2F time 

will increase and more students’ engagement and participation will take place. 

Students will have more time for questioning, analyzing, solving problems with their 

peers and teachers, expressing their views, thinking of other alternatives deeply and 

evaluating their learning. Moreover, every student can participate and get any help 

directly from the teacher. All the previous issues will encourage the students to think 

critically which in turn may improve students’ critical thinking skills. 

The students can be easily motivated through implementation of the FL 

different activities. It is a new method of teaching that integrates technology in the 

teaching/learning process. All students were enrolled in the related Facebook groups 

that they can view video lessons any time from any place using any suitable device –

https://www.facebook.com/groups/1415367362109561/
https://www.facebook.com/groups/872233919485678/
https://www.facebook.com/groups/872233919485678/
https://www.facebook.com/groups/1374973089494851/
https://www.tes.com/lessons/YxnYoU4vKK2yfA/edit
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smartphone, tablet, PC and laptop- for accessing internet. The developed video lessons 

including short videos about simulations, animation, short questions and quizzes can 

attract students’ attention toward Physics learning. Also, inside classroom, teachers’ 

role changed that they will not lecturing any more, they will utilize active learning 

activities. Interaction F2F time will increase and more students’ engagement and 

participation will take place. Individual student can get direct help from the teacher. 

All the previous issues will motivate the students towards Physics learning. 

3.7 FLIPPED LEARNING TEACHER’S GUIDE 

The complete Flipped Learning Teacher’s Guide (FLTG) is attached Appendix P. It is 

to help the teachers in implementing the FLM effectively. It is not detailed guide that 

is not intended for the teacher to use it step by step. It can be used as a model for 

implementing the FLM. This is because teachers are considered the educational 

leaders inside their classrooms. Therefore, they have the alternative instructions to use 

inside the classroom due to their students’ needs. In addition to that, it contains hints 

and tips to use before, during and after the F2F session. This is to engage the students 

in the teaching/learning process to improve their motivation toward learning through 

active learning activities. The FLTG contains items: (a) Benefits of flipped learning, 

(b) Teachers training, (c) Students orientation, (d) Video lessons development and (e) 

Lessons plans. 

3.8 RESEARCH PROCEDURES 

Due to Palestinian MOEHE regulations, permission is required to do any research or 

any activity inside the Palestinian schools. So, a letter from the UKM entitled “To 

Whom It May Concern” was sent to the Palestinian MOEHE by the researcher. This is 

to confirm that the researcher is a PhD candidate and to let him do his work and to get 

the available required data for him as in Appendix Q. Depending on that, another 

permission was obtained from the MOEHE to the Educational district Appendix R. 

Two schools –male and female- were selected by the researcher according to criteria 

and a letter from the Ramallah & Al-Birah Educational Directorates was sent for each 

of them in order to do the FLM implementation inside them C. Then, the control and 
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experimental groups were assigned in each school.  

Directly, the three research tools –PMQ, PAT, and CCTST- were piloted in the 

schools for validity and reliability purpose within 2nd semester of year 2014/2015. 

Then, FLM implementation process began inside the schools. The research procedures 

is shown in the below Figure 3.7. 

 

Figure 3.7 Research Procedures 

3.9 ORIENTATION AND TRAINING 

It is well known that everything new requires raise awareness, understanding to buy 

the idea in order to be successful. The FL is a new idea that requires understandings 

by the related stakeholders. So, teachers were trained and students were prepared. 
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3.9.1 Teachers Training 

The two physics teachers who implemented the FLM in their schools were trained by 

the researcher. They have very good experience in teaching Physics for secondary 

schools. They were selected because they have the desire for adopting new teaching 

methods. Several meetings were held between them and the researcher. The main aim 

of the meetings was to introduce and present the FLM and its implementation 

techniques. 

The researcher explained the FLM for them. He presented the Flipped 

Learning Teacher’s Guide (FLTG) implementation, which was prepared by the 

researcher. The main content of the FLTG are FLM definition, main features of FLM, 

main difference between the conventional method and the FLM, main stages of FLM, 

teachers role in FLM, students' roles in FLM, video lesson preparation, 

implementation steps of the FLM, and a suggested lesson plan. The teachers were 

given a copy of the three research tools PMQ, PAT and CCTST. The implementation 

period inside the school for each teacher becomes clear to go through. 

3.9.2 Students Orientation 

The students were oriented about the FLM. The researcher, Physics teacher and the 

school principal attended one session with the experimental group students. The 

researcher explained the important points about the FLM and the required things to be 

done by the students. Their questions were answered by the researcher and they 

consider themselves lucky students to be selected for this FLM. Pamphlet was 

distributed for each student in order to give it to their parents Appendix A. The 

pamphlet included the requirement from the students to be ready for the FLM. 

3.10 STATISTICAL ANALYSIS TECHNIQUE 

Students of both groups took the three research tools PMQ, PAT and CCTST twice: 

pretest before FLM implementation mid-March 2015 and posttest after FLM 

implementation mid-May 2015. Each tool contains the General information about the 
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students’ demographic factors because they administered separately, not at the same 

time. The pretest scores are very important to be considered as a baseline data, to 

compare the homogeneity and to determine the pre- knowledge and skills for students 

in experimental and control groups (Black 2002; Butzler 2014).   

The quantitative collected data from the three research tools PMQ, PAT and 

CCTST were grouped and analyzed by the suitable tests for comparisons between 

different groups and students’ demographic factors. The Statistical Package for Social 

Science (SPSS) package version 20 was used for the quantitative data analysis (Pallant 

2011). The descriptive statistics –average mean, score gain, added value, and standard 

deviation- are needed for describing score results and students’ demographic factors 

such as gender, age, living place and internet use at home. 

Moreover, inferential statistics, involving independent samples t-test, One 

Way Analysis of Variance ANOVA and Multivariate Analysis of Variance 

MANOVA were used in this research to determine the differences between the 

groups. Specifically, the statistical MANOVA technique was conducted for each 

independent and dependent variable (Craker 2006). Then, ANAVO was conducted for 

significant one in order to determine the sources of difference and significance. This is 

in addition to ANCOVA analysis. Of course, the differences were considered 

statistically significant at p < 0.05. Moreover, the qualitative data collected from the 

two Physics teachers were grouped and analyzed by using the thematic analysis 

approach (Strauss & Corbin 1998; Braun & Clarke 2006; Lacey & Luff 2007). 

3.11 ETHICAL RESEARCH 

There is no bias in this research due to the researcher’s understanding. All concerned 

persons in the schools were aware of the implementation of this research. The two 

schools were selected upon the desire and acceptance of the school principle and the 

Physics teacher after understanding the implementation process. Also, the male and 

female students were aware of the aim and implementation as well as their parents by 

sending them a pamphlet about the research.  The students were protected by not 

writing their names on the research tools and confidentiality was maintained for the 
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research purposes. The teaching and learning process in the two schools did not 

interrupted by the researcher. All the steps and procedures were planned and agreed 

by the school principle, Physics teacher and the researcher. The collected data was 

kept private for the research purpose. 

3.12 SUMMARY  

The Quasi-Experimental method with pretest and posttest design was used in this 

research because it is suitable. The quantitative method was used in this research to 

answer five main questions. For this purpose, three research instruments were 

developed, revised for validity, piloted for reliability, then administered for the pretest 

and posttest, and all the data was processed in a private spreadsheet for analysis 

purpose in Chapter IV. The sample was purposively selected from the population due 

to a criteria prepared for this research.  

The required training and orientation were presented to the teachers and 

students respectively. The research design and procedures were discussed step-by-step 

in this chapter. The required statistical analysis and techniques were identified to be 

used in the next chapter. Also, the ethical considerations were taken into account 

during the implementation of the research. 
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  CHAPTER IV

 

 

RESEARCH FINDINGS 

4.1 INTRODUCTION 

This chapter describes how the research questions were answered as mentioned in the 

first and third chapters. The main objective of this study is to investigate the effects of 

flipped learning in Physics education on the Palestinian secondary school students’ 

motivation, achievement and critical thinking skills. The quasi-experimental design 

was used in this study. The pretest – posttest design was used for both groups: 

experimental and control groups. The treatment that was used in the experimental 

group is implementing the flipped learning method, which is called the FLM group; 

while the control group, which applies the normal or conventional teaching method is 

called CTM group. 

The three research tools: Physics Motivation Questionnaire PMQ, Physics 

Achievement Test PAT and California Critical Thinking Skills Test CCTST were 

administered twice for the purpose of the pretest and posttest in order to measure the 

required variables. The three tools were administered on the sample of students for 

both groups. Also, the responses of the two Physics teachers who implemented this 

study in their schools were obtained based on the benefits, challenges of implementing 

the FLM; and their reflections on the research results. In conclusion, this chapter 

includes all the required quantitative analysis for addressing the research questions in 

addition to the qualitative part. 
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4.2 RESEARCH RESPONDENTS 

The respondents for this research study are 113 students from two secondary schools 

in Ramallah & Al-Birah Educational Directorate in Palestine. The respondents were 

selected due to criteria. The schools are male school and female school. Table  4.1 

shows the students distribution based on groups and gender. 

Table 4.1 Sample Characteristics  

School Name Gender 
Number of Students 

Total 
Exp. Group Cont. Group 

Al-Hashemiyyeh Secondary Boys 

School 

Male 25 25 50 

Al-Birah Secondary girls School Female 32 31 63 

 Total 57 56 113 

4.3 NORMALITY DISTRIBUTION 

The normality distribution of scores and results was analyzed by the inspection of the 

histogram, indices of skewness and indices of kurtosis. This is to ensure the normal 

distribution of the data including the symmetry and the bell-shaped distribution. The 

skewness provides a measure of the asymmetry of a distribution, while the kurtosis is 

a measure of the extent to which a distribution is "tail-heavy" compared to a normal 

distribution. The accepted values for both of skewness and kurtosis are between one 

and minus one -1 to +1 (Hair Jr et al. 2014). It is clear from Table  4.2 that all variables 

demonstrated acceptable normality because the skewness ranges from -0.70 to 0.89, 

and the kurtosis ranges from -0.73  to 0.40. 

Table 4.2 Results of Normality Test Measurements 

Variable Tool 

N Mean 
Std. 

Deviation 
Skewness Kurtosis 

Statistic Statistic Statistic Statistic 
Std. 

Error 
Statistic 

Std. 

Error 

Pre-PMQ 113 2.58 0.58 -0.70 0.23 0.40 0.45 

Post-PMQ 109 2.49 0.66 -0.17 0.23 -0.73 0.46 

Pre-PAT 113 0.35 0.12 0.60 0.23 -0.04 0.45 

Post-PAT 109 0.39 0.14 0.89 0.23 0.20 0.46 

Pre-CCTST 112 0.31 0.08 0.24 0.23 -0.03 0.45 

Post-CCTST 109 0.34 0.09 0.56 0.23 0.01 0.46 

Valid N (listwise) 109             
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4.4 DESCRIPTIVE RESULTS 

The main important descriptive results (mean and standard deviation) for the pretest 

and posttest of each variable of motivation to learn Physics, Physics achievement and 

critical thinking skills are shown in the below Table  4.3. 

Table 4.3 Mean and SD for experimental and control groups of the pre- and post- 
of each of PMQ, PAT and CCTST 

Variables Treatment 
Pre- Post- Gain 

Score 

Added 

Value N Mean SD N Mean SD 

Motivation 

(PMQ) 

Cont. 56 2.45 0.534 56 2.35 0612 -0.10 -4.08 

Exp. 57 2.71 0.601 53 2.63 0.675 -0.08 -2.95 

Achievement 

(PAT) 

Cont. 

Exp. 

56 

57 

0.34 

0.36 

0.126 

0.110 

56 

53 

0.36 

0.43 

0.123 

0.154 

0.02 

0.07 

5.88 

19.44 

Critical 

thinking 

(CCTST) 

Cont. 

Exp. 

56 

56 

0.31 

0.30 

0.843 

0.786 

56 

53 

0.33 

0.36 

0.123 

0.088 

0.02 

0.06 

6.45 

20.00 

By inspecting the results in Table 4.3, it is shown that there are differences 

between the means of the experimental and control groups concerning the motivation. 

The story behind that is that the researcher conducted an orientation session for the 

experimental group students in both schools inside their classrooms in the presence of 

Physics teacher and school principal. This was reflected in their Physics motivation 

questionnaire scores. In addition to that, the post means averages for both 

experimental and control group were decreased. The deduction of the added value in 

the control group (4.08) is more than that of the experimental group (2.95).  

Also, Table 4.3 suggests that pre- PAT results for both of the experimental and 

control groups almost have the same results (0.34 & 0.36). Moreover, by comparing 

the pre- and post- PAT results, it is clear that the gain scores and the added value of 

the experimental (0.07; 19.44%) is greater than that of the control group (0.02; 

5.88%). This suggests that students using FLM performed better that the students 

using CTM.  

By the same way, it can be drawn from the above table that both of the 

experimental and control groups of the pre- CCTST scores are almost the same (0.31 

& 0.30). Also, the gain scores and the added value of the experimental between the 
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pre- and post- CCTST scores (0.06; 20.00%) is greater than that of the control group 

(0.02; 6.45%). This suggests that students using FLM performed better that the 

students using the CTM. 

4.5 HOMOGENEITY OF VARIANCE 

Techniques in this section make the assumption that samples are obtained from 

populations of equal variances. This means that the variability of scores for each of 

both experimental and control groups are similar (Pallant 2011). In order to check the 

homogeneity of the respondents for both control and experimental groups, T-test was 

used to determine the significant factor for each of the three variables: PMQ, PAT and 

CCTST. The following are the zero hypotheses for implementing the pre- instruments. 

The hypothesis "There were no statistically significant differences at the level 

of significance (α <0.05) in the motivation to learn Physics between the two 

experimental and control groups in the pre-test" was tested by using t-test. The result 

(α=0.018) less than 0.05 showed that there is significant difference in motivation to 

learn physics Table 4.4. 

Table 4.4 T-Test results between experimental & control groups for the PMQ 

pretest 

Item Treatment N Mean 
Std. 

Deviation 
t df 

Sig. 
(2-tailed) 

Motivation 

PMQ 

Experimental 57 2.71 0.601 2.397 111 0.018 

Control 56 2.45 0.524 
   

The hypothesis "There were no statistically significant differences at the level 

of significance (α <0.05) in the PAT between the experimental and control groups in 

the pre-test" was tested using t-test. The results showed (α=0.36) that there is no 

significant difference in PAT Table 4.5. This means that both experimental and 

control groups in the study are homogeneous in Physics achievement test before the 

treatment took place. 
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Table 4.5 Results between Experimental & Control Groups of the pretest of the 

Domain (PAT) 

Item Treatment N Mean 
Std. 

Deviation 
t Df 

Sig. 

(2-tailed) 

Achievement 

PAT 

Experimental 57 0.36 0.110 0.914 111 0.36 

Control 56 0.34 0.126 
  

 

The hypothesis "There were no statistically significant differences at the level 

of significance (α <0.05) in CCTST between both experimental and control groups in 

the pre-test" was tested using t-test. The results showed (α <0.71) that there is no 

significant difference in the CCTST in the pretest for both groups Table 4.6. This 

suggests the homogeneity of both groups in critical thinking skills before the treatment 

took place. 

Table 4.6 Results between Experimental & Control Groups of the pre-test of the 

Domain (CCTST)  

Item Treatment N Mean 
Std. 

Deviation 
t df 

Sig. 
(2-tailed) 

Critical 
Thinking 

CCTST 

Experimental 56 0.31 0.081 -0.370 110 0.71 

Control 56 0.31 0.084 
   

To go for further deep analysis for the statistical significant, the multivariate 

analysis of variance MANOVA was used to check the homogeneity of the control and 

experimental groups. By using the SPSS package 20, entering the three dependent 

variables of the pretest PMQ, PAT and CCTST in the Dependent Variables box; while 

the independent treatment variable in the Fixed Factors box.  

A one-way between-groups MANOVA was performed to investigate the 

treatment significance between both control and experimental groups for the pretests. 

Preliminary assumption testing showed that there were no serious violations noted 

concerning the normality, linearity, univariate and multivariate outliers, homogeneity 

of variance covariance matrices, and multicollinearity. The results of this MANOVA 

analysis are shown in Table 4.7.  
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Table 4.7 MANOVA analysis for the pretest of PMQ, PAT, CCTST as dependent 

variables with the treatment as fixed factor 

Tests of Between-Subjects Effects 

Source 

Type III 
Sum of 

Squares 
df 

Mean 
Square 

F Sig. 

Partial 
Eta 

Squared 

Corrected 

Model 

Pre 

Motivation 
1.720

a
 1 1.720 5.376 .022 .047 

Pre 

Achievement 
.012

b
 1 .012 .884 .349 .008 

Pre Critical 

Thinking 
.001

c
 1 .001 .137 .712 .001 

Intercept 

Pre 
Motivation 

744.073 1 744.073 2325.599 .000 .955 

Pre 

Achievement 
13.771 1 13.771 976.485 .000 .899 

Pre Critical 
Thinking 

10.846 1 10.846 1588.522 .000 .935 

Treatment_A 

Pre 

Motivation 
1.720 1 1.720 5.376 .022 .047 

Pre 

Achievement 
.012 1 .012 .884 0.349 .008 

Pre Critical 

Thinking 
.001 1 .001 .137 .712 .001 

Error 

Pre 

Motivation 
35.194 110 .320 

   

Pre 
Achievement 

1.551 110 .014 
   

Pre Critical 

Thinking 
.751 110 .007 

   

a. R Squared = .047 (Adjusted R Squared = .038) 

b. R Squared = .008 (Adjusted R Squared = -.001) 

c. R Squared = .001 (Adjusted R Squared = -.008) 

It is found that there was no statistically significant difference between control 

and experimental groups on the combined dependent variables, F (3, 108) = 2.07, p = 

.108; Wilks’ Lambda = .95; partial eta squared = .05. Moreover, by considering the 

result of the three variables separately, there was no statistically significance 

difference for any of them by using the Bonferroni adjusted alpha level of 0.017  

(Pallant 2011). The Bonferroni adjusted alpha level involves dividing the original 

alpha level 0.05 by the number of dependent variables (Tabachnick & Fidell 2013). 

Three dependent variables in this research to examine; therefore, dividing 0.05 by 3, 

giving a new alpha level of 0.017.  In other words, the results of statistical significant 

to be considered are only if the probability value (Sig.) is less than .017. By referring 

back to the analysis, it is found that p-value for each of the three variables is greater 
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than 0.017; this indicates that there were no significant differences between the 

control and experimental group, i.e. both groups are homogenous.  

As a conclusion, there are no significant difference between the students in the 

experimental and control groups concerning the three instruments of the research: 

motivation to learn Physics, Physics achievements and the critical thinking skills. This 

suggests the homogeneity of both groups before the treatment took place. 

4.6 INFERENTIAL ANALYSIS  

The specific research questions and the corresponding hypothesis to be investigated 

are the following: 

RQ1: What are the effects of FL in Physics teaching on the Palestinian secondary 

school students’ motivation? 

H01-1: There are no statistically significant differences at the level of significance 

(α <0.05) between the two applications pre and post experimental sample in the 

motivation to learn physic. 

H01-2: "There are no statistically significant differences at the level of 

significance (α <0.05) between experimental and control groups posttest in 

(motivation to learn physics)". 

RQ2: What are the effects of FL in Physics teaching on the Palestinian secondary 

school students’ achievement?  

H02-1: There are no statistically significant differences at the level of significance 

(α <0.05) between the two applications pre and post experimental sample in the 

Physics achievement test. 

H02-2: "There are no statistically significant differences at the level of 

significance (α <0.05) between experimental and control groups posttest in 
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Physics achievement test". 

RQ3: What are the effects of FL in Physics teaching on the Palestinian secondary 

school students’ critical thinking skills? 

H03-1:  "There are no statistically significant differences at the level of 

significance (α <0.05) between the two applications pre and post experimental 

group in critical thinking skills". 

H03-2: "There are no statistically significant differences at the level of 

significance (α <0.05) between experimental and control groups posttest in 

critical thinking skills". 

RQ4: What are the significant differences of the FL in Physics teaching on 

Palestinian secondary school students’ motivation, achievements and critical 

thinking skills concerning the students’ demographic factors? 

H04: "There were no statistically significant differences at the level of 

significance (α <0.05) in posttest of the experimental group for each of the 

following: motivation to learn physics, achievement in physics test and critical 

thinking test due to gender, age, living place, and using internet at home”. 

H04 is divided into the following 4 sub-hypothesis: 

H04-1: "There were no statistically significant differences at the level of 

significance (α <0.05) in posttest of the experimental group for each of the 

following: motivation to learn Physics, Physics achievement test and critical 

thinking test due to gender. 

H04-2: "There were no statistically significant differences at the level of 

significance (α <0.05) in posttest of the experimental group for each of the 

following: motivation to learn physics, Physics achievement test and critical 

thinking skills due to age. 
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H04-3: "There were no statistically significant differences at the level of 

significance (α <0.05) in posttest of the experimental group for each of the 

following: motivation to learn physics, Physics achievement test and critical 

thinking skills due to living place. 

H04-4: "There were no statistically significant differences at the level of 

significance (α <0.05) in posttest of the experimental group for each of the 

following: motivation to learn physics, Physics achievement test and critical 

thinking skills due to using internet at home. 

RQ5: What is the contribution of the FL in Physics teaching to Palestinian 

secondary school students’ motivation, academic achievements and critical 

thinking skills? 

H05: "There are no significant impact on the post-test results over and above the 

effects of treatment and pre-test results”. 

4.6.1 RQ1 Results 

The first research question RQ1 is: What are the effects of FL in Physics teaching on 

the Palestinian secondary school students’ motivation? It initially compared the results 

of students in PMQ in the two applications pre and post for both control and 

experimental group by using SPSS 20.  

Testing of hypothesis H01-1: There were no statistically significant differences 

at the level of significance (α <0.05) between the two applications pre and post 

experimental sample in the motivation to learn Physics. 
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Table 4.8 Students results for Pre & Post PMQ of the control group 

No Item 

Pre test Post test 

N Mean 
Standard 

Deviation 
N Mean 

Standard 

Deviation 

1 The Physics I learn is relevant to my life. 56 1.84 1.041 56 1.70 1.143 

2 I like to do better than other students on 

Physics tests. 
56 3.14 0.999 56 2.79 1.140 

3 Learning Physics is interesting. 56 1.95 1.227 56 1.93 1.263 

4 Getting a good Physics grade is important to 

me. 
56 3.66 0.640 56 3.36 0.773 

5 I put enough effort into learning Physics. 56 2.86 1.017 56 2.75 0.995 

6 I use strategies to learn Physics well. 56 1.66 0.920 56 1.82 1.223 

7 Learning Physics will help me get a good job. 56 2.25 1.132 56 2.04 1.293 

8 It is important that I get an "A" in Physics. 56 3.38 1.137 56 3.29 1.039 

9 I am confident I will do well on Physics tests. 56 2.45 1.043 56 2.59 0.949 

10 Knowing Physics will give me a career 

advantage. 
56 2.18 1.281 56 2.00 1.362 

11 I spend a lot of time learning Physics. 56 1.88 1.046 56 2.07 1.006 

12 Learning Physics makes my life more 

meaningful. 
56 1.70 1.174 56 1.73 1.152 

13 Understanding Physics will benefit me in my 

career. 
56 1.84 1.172 56 1.89 1.186 

14 I am confident I will do well on Physics labs 

and projects. 
56 2.36 1.034 56 2.41 1.218 

15 I believe I can master Physics knowledge and 
skills. 

56 2.46 1.008 56 2.30 1.249 

16 I prepare well for Physics tests and labs. 56 2.82 1.097 56 2.66 1.180 

17 I am curious about discoveries in Physics. 56 2.50 1.176 56 2.39 1.330 

18 I believe I can earn a grade of “A” in Physics. 56 2.66 1.210 56 2.46 1.250 

19 I enjoy learning Physics. 56 2.13 1.222 56 2.11 1.107 

20 I think about the grade I will get in Physics. 56 3.11 1.139 56 3.07 1.173 

21 I am sure I can understand Physics. 56 3.18 0.834 56 2.84 1.075 

22 I study hard to learn Physics. 56 2.64 1.151 56 2.52 1.044 

23 My career will involve Physics. 56 1.63 1.229 56 1.89 1.201 

24 Scoring high on Physics tests and labs 

matters to me. 
56 3.32 1.011 56 2.43 1.263 

25 I will use Physics problem-solving skills in 
my career. 

56 1.77 1.191 56 1.79 1.398 

Motivation for Learning physics 56 2.45 0.524 56 2.35 0.612 

Table 4.8 shows the means and standard deviations of the motivation to learn 

Physics in control group for each of the two applications of the pretest and posttest. In 

pre application and the overall value of the arithmetic means of the pre application 

ranged between (minimum 1.63) for the item "My career will involve Physics" and 

(maximum 3.66), for the item  " Getting a good Physics grade is important to me” 
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between medium and very high; this means that students’ answers ranged from 

occasionally and usually, in general the domain motivation to learn physics got (2.45) 

which is high. 

While in the post application, the overall value of the arithmetic means of the 

post application ranged between (minimum 1.70) for the item "The Physics I learn is 

relevant to my life" and (maximum 3.29), for the item "It is important that I get an "A" 

in Physics", between medium and very high. This means that answers of the students 

ranged from occasionally and usually, in general the domain (motivation to learn 

physics) got (2.35) which is medium.  

Table 4.9 Students results in domain (PMQ) in pre- & post- experimental group 

No. Item 

Pre Post 

N Mean 
Standard 
Deviation 

N Mean 
Standard 
Deviation 

1 
The Physics I learn is 
relevant to my life. 

57 2.19 1.231 53 2.17 1.369 

2 
I like to do better than other 

students on Physics tests. 
57 3.25 1.123 53 3.32 1.034 

3 
Learning Physics is 

interesting. 
57 2.30 1.210 53 2.40 1.306 

4 
Getting a good Physics grade 

is important to me. 
57 3.60 0.842 53 3.51 0.912 

5 
I put enough effort into 

learning Physics. 
57 2.79 0.940 53 2.74 1.059 

6 
I use strategies to learn 
Physics well. 

57 1.93 1.100 53 2.04 1.160 

7 
Learning Physics will help 

me get a good job. 
57 2.54 1.211 53 2.28 1.446 

8 
It is important that I get an 
"A" in Physics. 

57 3.60 0.728 53 3.47 0.953 

9 
I am confident I will do well 

on Physics tests. 
57 2.93 0.863 53 2.85 0.969 

10 
Knowing Physics will give 

me a career advantage. 
57 2.30 1.295 53 2.09 1.319 

11 
I spend a lot of time learning 

Physics. 
57 2.09 0.912 53 2.02 1.083 

12 
Learning Physics makes my 

life more meaningful. 
57 2.04 1.117 53 2.09 1.418 

13 
Understanding Physics will 

benefit me in my career. 
57 2.23 1.282 53 2.11 1.354 

14 
I am confident I will do well 

on Physics labs and projects. 
57 2.65 0.876 53 2.51 0.933 

15 
I believe I can master Physics 
knowledge and skills. 

57 2.68 0.890 53 2.60 0.906 

      to be continued… 
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…continuation       

16 
I prepare well for Physics 
tests and labs. 

57 3.33 0.740 53 2.94 1.008 

17 
I am curious about 

discoveries in Physics. 
57 2.47 1.212 53 2.58 1.322 

18 
I believe I can earn a grade of 
“A” in Physics. 

57 3.23 1.000 53 3.09 0.966 

19 I enjoy learning Physics. 57 2.61 1.192 53 2.32 1.268 

20 
I think about the grade I will 
get in Physics. 

57 3.21 1.161 53 3.30 0.972 

21 
I am sure I can understand 

Physics. 
57 3.30 0.865 53 3.17 0.914 

22 I study hard to learn Physics. 57 3.04 0.886 53 2.75 1.142 

23 
My career will involve 

Physics. 
57 1.93 1.294 53 2.02 1.278 

24 
Scoring high on Physics tests 

and labs matters to me. 
57 3.28 1.048 53 3.26 1.041 

25 
I will use Physics problem-

solving skills in my career. 
57 2.19 1.202 53 2.19 1.194 

 PMQ 57 2.71 0.601 53 2.63 0.675 

Table 4.9 shows the means and standard deviations of the motivation to learn 

physics domain in experimental group for each of the two applications pre and post. In 

pre application:  the overall value of the arithmetic means of the pre application 

ranged between (minimum 1.93) for the item "I use strategies to learn Physics well." 

and (maximum 3.60), for the item "It is important that I get an “A” in Physics.", 

between medium and very high. This means that students’ answers ranged from 

occasionally and usually. In general the domain motivation to learn physics) got (2.71) 

which is high. 

While in the post application, the overall value of the arithmetic means of the 

post application ranged between (minimum 2.02) for the item "My career will involve 

Physics." and (maximum 3.47), for the item "It is important that I get an “A” in 

Physics.", between medium and very high; this means that answers of the students 

ranged from occasionally and usually. In general the domain (motivation to learn 

physics) got (2.63) which is high. 

The hypothesis H01-1 "There were no statistically significant differences at 

the level of significance (α <0.05) between the two applications pre and post 

experimental sample in the motivation to learn physics" was tested using t-test.  
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Table 4.10 H01-1 Dependent sample T-Test between Pre & Post Experimental 

group of Motivation to Learn Physics (PMQ) 

No. Item t df 
Sig. 

(2-tailed) 

1 The Physics I learn is relevant to my life. 0.093 108 0.926 

2 I like to do better than other students on Physics 

tests. 
-0.364 108 0.716 

3 Learning Physics is interesting. -0.409 108 0.684 

4 Getting a good Physics grade is important to me. 0.521 108 0.604 

5 I put enough effort into learning Physics. 0.281 108 0.779 

6 I use strategies to learn Physics well. -0.501 108 0.617 

7 Learning Physics will help me get a good job. 1.028 108 0.306 

8 It is important that I get an "A" in Physics. 0.775 108 0.440 

9 I am confident I will do well on Physics tests. 0.462 108 0.645 

10 Knowing Physics will give me a career advantage. 0.818 108 0.415 

11 I spend a lot of time learning Physics.  0.362 108 0.718 

12 Learning Physics makes my life more meaningful. -0.244 108 0.807 

13 Understanding Physics will benefit me in my 

career. 
0.457 108 0.649 

14 I am confident I will do well on Physics labs and 
projects. 

0.810 108 0.420 

15 I believe I can master Physics knowledge and skills. 0.470 108 0.640 

16 I prepare well for Physics tests and labs. 2.324 108 0.022 

17 I am curious about discoveries in Physics. -0.460 108 0.646 

18 I believe I can earn a grade of “A” in Physics. 0.712 108 0.478 

19 I enjoy learning Physics. 1.251 108 0.214 

20 I think about the grade I will get in Physics. -0.446 108 0.657 

21 I am sure I can understand Physics. 0.757 108 0.451 

22 I study hard to learn Physics. 1.444 108 0.151 

23 My career will involve Physics. -0.363 108 0.717 

24 Scoring high on Physics tests and labs matters to 
me 

0.083 108 0.934 

25 I will use Physics problem-solving skills in my 

career. 
0.019 108 0.985 

 Motivation 0.609 108 0.544 

The hypothesis H01-1 "There were no statistically significant differences at 

the level of significance (α <0.05) between the two applications pre and post 

experimental sample in the motivation to learn physics" was tested using t-test, the 

results showed that there is no significant differences in items and domain (motivation 

to learn physics) except item " I prepare well for Physics tests and labs" toward pre 

application; mean of the pre is (3.33), while mean of the post is (2.94). The overall 

results (t=0.609, df=108 & Sig. 2-tailed=0.544) showed that there is no significant 

differences. 
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When examining the differences between the two applications pre and post 

sample in control group, the results show no differences items and domain (motivation 

to learn physics) except the items " Getting a good Physics grade is important to me.," 

and " Scoring high on Physics tests and labs matters to me" toward pre in each. 

To measure the effectiveness of the FLM towards motivation to learn physics, 

the researcher tested the differences between the two samples (control and 

experimental) in post-test, the results are as follows: 

Table 4.11 H01- 2 Independent Samples T-Test between Experimental & Control 

Groups of the post test of the Motivation to Learn Physics (PMQ) 

Item Application N Mean Std. Deviation t df 
Sig. (2-

tailed) 

M01 
Experimental 53 2.17 1.369 1.964 107 0.052 

Control 56 1.70 1.143 
   

M02 
Experimental 53 3.32 1.034 2.563 107 0.012 

Control 56 2.79 1.140 
   

M03 
Experimental 53 2.40 1.306 1.901 107 0.060 

Control 56 1.93 1.263 
   

M04 
Experimental 53 3.51 0.912 0.942 107 0.348 

Control 56 3.36 0.773 
   

M05 
Experimental 53 2.74 1.059 -0.072 107 0.943 

Control 56 2.75 0.995 
   

M06 
Experimental 53 2.04 1.160 0.947 107 0.346 

Control 56 1.82 1.223 
   

M07 
Experimental 53 2.28 1.446 0.942 107 0.348 

Control 56 2.04 1.293 
   

M08 

Experimental 53 3.47 0.953 0.972 107 0.333 

Control 56 3.29 1.039 
   

M09 

Experimental 53 2.85 0.969 1.414 107 0.160 

Control 56 2.59 0.949 
   

M10 
Experimental 53 2.09 1.319 0.367 107 0.714 

Control 56 2.00 1.362 
   

M11 
Experimental 53 2.02 1.083 -0.263 107 0.793 

Control 56 2.07 1.006 
   

      to be continued… 
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…continuation       

M12 
Experimental 53 2.09 1.418 1.467 107 0.145 

Control 56 1.73 1.152 
   

M13 
Experimental 53 2.11 1.354 0.905 107 0.367 

Control 56 1.89 1.186 
   

M14 
Experimental 53 2.51 0.933 0.473 107 0.637 

Control 56 2.41 1.218 
   

M15 
Experimental 53 2.60 0.906 1.429 107 0.156 

Control 56 2.30 1.249 
   

M16 
Experimental 53 2.94 1.008 1.341 107 0.183 

Control 56 2.66 1.180 
   

M17 
Experimental 53 2.58 1.322 0.756 107 0.452 

Control 56 2.39 1.330 
   

M18 
Experimental 53 3.09 0.966 2.933 107 0.004 

Control 56 2.46 1.250 
   

M19 
Experimental 53 2.32 1.268 0.939 107 0.350 

Control 56 2.11 1.107 
   

M20 
Experimental 53 3.30 0.972 1.113 107 0.268 

Control 56 3.07 1.173 
   

M21 
Experimental 53 3.17 0.914 1.725 107 0.087 

Control 56 2.84 1.075 
   

M22 
Experimental 53 2.75 1.142 1.131 107 0.261 

Control 56 2.52 1.044 
   

M23 
Experimental 53 2.02 1.278 0.531 107 0.597 

Control 56 1.89 1.201 
   

M24 
Experimental 53 3.26 1.041 3.758 107 0.000 

Control 56 2.43 1.263 
   

M25 
Experimental 53 2.19 1.194 1.614 107 0.109 

Control 56 1.79 1.398 
   

Motivation 
Experimental 53 2.63 0.675 2.281 107 0.025 

Control 56 2.35 0.612 
   

The hypothesis H01-2 "There were no statistically significant differences at 

the level of significance (α <0.05) in the motivation to learn physics between the two 

samples experimental and control in the post-test" was tested using independent 

samples T-Test. The results showed a significant difference in the domain PMQ 

toward experimental group. In the previous section 4.5, it was shown that there was no 

significant difference in the motivation towards learning Physics between the 

experimental and control groups in the pretest. In addition, the mean of the motivation 

pretest for both experimental and control is greater than its mean of the posttest 



137 

 

 

respectively. Despite that, this means that FLM is effective in students' motivation 

toward learning Physics. 

4.6.2 RQ2 Results 

The second research question RQ2 is: What are the effects of FL in Physics teaching 

on the Palestinian secondary school students’ achievement? It initially compared the 

results of students in Physics test in the two applications pre and post for both control 

and experimental groups. 

Table 4.12 Students’ results in PAT for Pre & Post control group 

Item No. 

Pre test Post test 

N Mean 
Standard 

Deviation 
N Mean 

Standard 

Deviation 

Question  1  56 0.41 0.496 56 0.52 0.504 

Question  2  56 0.50 0.505 56 0.38 0.489 

Question  3  56 0.50 0.505 56 0.38 0.489 

Question  4  56 0.30 0.464 56 0.48 0.504 

Question  5  56 0.13 0.334 56 0.38 0.489 

Question  6  56 0.38 0.489 56 0.23 0.426 

Question  7  56 0.21 0.414 56 0.50 0.505 

Question  8  56 0.43 0.499 56 0.36 0.483 

Question  9  56 0.77 0.426 56 0.59 0.496 

Question  10  56 0.25 0.437 56 0.38 0.489 

Question  11  56 0.13 0.334 56 0.30 0.464 

Question  12  56 0.46 0.503 56 0.39 0.493 

Question  13  56 0.38 0.489 56 0.39 0.493 

Question  14  56 0.29 0.456 56 0.23 0.426 

Question  15  56 0.30 0.464 56 0.34 0.478 

Question  16  56 0.34 0.478 56 0.41 0.496 

Question  17  56 0.46 0.503 56 0.29 0.456 

Question  18  56 0.21 0.414 56 0.16 0.371 

Question  19  56 0.18 0.386 56 0.34 0.478 

Question  20  56 0.38 0.489 56 0.36 0.483 

Question  21  56 0.16 0.371 56 0.29 0.456 

Question  22  56 0.32 0.471 56 0.30 0.464 

PAT 56 0.34 0.126 56 0.36 0.123 

Table 4.12 shows the means and standard deviations in physics test in control 

group for each question of the two applications pre and post. In pre application: the 
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overall value of the arithmetic means of the pre application ranged between (minimum 

0.13) for the item "11"and (maximum 0.77), for the item " 9”. This means that there 

are differences between students’ answers. In general the achievement in physics test 

got (0.34) out of 1.0. 

While in the post application, the overall value of the arithmetic means of the 

post application ranged between (minimum 0.16) for the item "18" and (maximum 

0.59) for the item " 9 ". This means that there are differences between students’ 

answers. In general, the achievement in physics test got (0.36). This means that the 

average of student scores in the control group in the post-test have increased 

compared to pre-test. 

Table 4.13 Students results in Pre & Post PAT of experimental group 

Question No. 
Pre Post 

N Mean 
Standard 

Deviation 
N Mean 

Standard 

Deviation 

Question  1  57 0.53 0.504 53 0.70 0.463 

Question  2  57 0.54 0.503 53 0.42 0.497 

Question  3  57 0.61 0.491 53 0.58 0.497 

Question  4  57 0.32 0.469 53 0.25 0.434 

Question  5  57 0.11 0.310 53 0.45 0.503 

Question  6  57 0.42 0.498 53 0.26 0.445 

Question  7  57 0.19 0.398 53 0.43 0.500 

Question  8  57 0.51 0.504 53 0.38 0.489 

Question  9  57 0.81 0.398 53 0.58 0.497 

Question  10  57 0.35 0.481 53 0.53 0.504 

Question  11  57 0.28 0.453 53 0.47 0.504 

Question  12  57 0.65 0.481 53 0.34 0.478 

Question  13  57 0.42 0.498 53 0.57 0.500 

Question  14  57 0.32 0.469 53 0.36 0.484 

Question  15  57 0.14 0.350 53 0.42 0.497 

Question  16  57 0.37 0.487 53 0.45 0.503 

Question  17  57 0.35 0.481 53 0.32 0.471 

Question  18  57 0.25 0.434 53 0.36 0.484 

Question  19  57 0.07 0.258 53 0.55 0.503 

Question  20  57 0.32 0.469 53 0.36 0.484 

Question  21  57 0.25 0.434 53 0.28 0.455 

Question  22  57 0.14 0.350 53 0.36 0.484 

PAT 57 0.36 0.110 53 0.43 0.154 
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Table 4.13 shows the means and standard deviations in Physics achievement 

test in experimental group for each of the two applications pre and post. The overall 

value of the arithmetic means of the pre application ranged between (minimum 0.07) 

for the item "19"and (maximum 0.81) for the item "9”.This means that there are 

differences between students answers, in general the achievement in physics test got 

(0.36). 

While in the post application, the overall value of the arithmetic means of the 

post application ranged between (minimum 0.25) for the item "4" and  (maximum 

0.70) for the item " 1 ". This means that there are differences between students’ 

answers, in general the achievement in physics test got (0.43). This means that the 

average of student scores in the post in experimental group have increased compared 

to pre-test more than that of the control group. 

The hypothesis H02-1: " There are no statistically significant differences at the 

level of significance (α <0.05) between the two applications pre and post experimental 

sample in the Physics achievement test." was tested using t-test.  

Table 4.14 H02-1 Dependent sample T-Test between Pre & Post Experimental 

group of Physics Achievement test (PAT) 

Question No. t df 
Sig.  

(2-tailed) 

Question  1  -1.857 108 0.066 

Question  2  1.349 108 0.180 

Question  3  0.309 108 0.758 

Question  4  0.816 108 0.416 

Question  5  -4.401 108 0.000 

Question  6  1.737 108 0.085 

Question  7  -2.805 108 0.006 

Question  8  1.385 108 0.169 

Question  9  2.594 108 0.011 

Question  10  -1.888 108 0.062 

Question  11  -2.092 108 0.039 

Question  12  3.380 108 0.001 

Question  13  -1.522 108 0.131 

Question  14  -0.470 108 0.639 

  to be continued… 
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Question  15  -3.367 108 0.001 

Question  16  -0.895 108 0.373 

Question  17  0.331 108 0.741 

Question  18  -1.289 108 0.200 

Question  19  -6.328 108 0.000 

Question  20  -0.470 108 0.639 

Question  21  -0.441 108 0.660 

Question  22  -2.721 108 0.008 

PAT -2.657 108 0.009 

The hypothesis H02-1 " There are no statistically significant differences at the 

level of significance (α <0.05) between the two applications pre and post experimental 

sample in the Physics achievement test." was tested using t-test. The results showed 

that there is significant differences in items and the domain, toward post application 

for items (5, 7, 11, 15, 19, 22), and toward post for the domain (Physics achievement 

test) and toward pre in items (9, 12).  The overall results (t=-2.657, df=108 & Sig. 2-

tailed=0.009) showed that there is significant difference. This means that FLM affects 

students’ Physics achievement test. 

To measure the effectiveness of the FLM toward Physics achievement, the 

researcher tested the differences between the two samples (control and experimental) 

in post-test, the results are as follows: 

 Table 4.15 Results of H02-2 for Physics Achievement test (PAT) post 
experimental & control groups  

Item Application N Mean Std. Deviation t df 
Sig. 

(2-tailed) 

Q01 
Experimental 53 0.70 0.463 1.940 107 0.055 

Control 56 0.52 0.504 
   

Q02 
Experimental 53 0.42 0.497 0.424 107 0.672 

Control 56 0.38 0.489 
   

Q03 
Experimental 53 0.58 0.497 2.222 107 0.028 

Control 56 0.38 0.489 
   

Q04 
Experimental 53 0.25 0.434 -2.621 107 0.010 

Control 56 0.48 0.504 
   

      to be continued… 
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Q05 
Experimental 53 0.45 0.503 0.820 107 0.414 

Control 56 0.38 0.489 
   

Q06 
Experimental 53 0.26 0.445 0.384 107 0.702 

Control 56 0.23 0.426 
   

Q07 
Experimental 53 0.43 0.500 -0.686 107 0.494 

Control 56 0.50 0.505 
   

Q08 
Experimental 53 0.38 0.489 0.217 107 0.829 

Control 56 0.36 0.483 
   

Q09 
Experimental 53 0.58 0.497 -0.046 107 0.963 

Control 56 0.59 0.496 
   

Q10 
Experimental 53 0.53 0.504 1.613 107 0.110 

Control 56 0.38 0.489 
   

Q11 
Experimental 53 0.47 0.504 1.813 107 0.073 

Control 56 0.30 0.464 
   

Q12 
Experimental 53 0.34 0.478 -0.572 107 0.569 

Control 56 0.39 0.493 
   

Q13 
Experimental 53 0.57 0.500 1.820 107 0.072 

Control 56 0.39 0.493 
   

Q14 
Experimental 53 0.36 0.484 1.448 107 0.150 

Control 56 0.23 0.426 
   

Q15 
Experimental 53 0.42 0.497 0.812 107 0.419 

Control 56 0.34 0.478 
   

Q16 
Experimental 53 0.45 0.503 0.440 107 0.661 

Control 56 0.41 0.496 
   

Q17 
Experimental 53 0.32 0.471 0.395 107 0.694 

Control 56 0.29 0.456 
   

Q18 
Experimental 53 0.36 0.484 2.403 107 0.018 

Control 56 0.16 0.371 
   

Q19 
Experimental 53 0.55 0.503 2.214 107 0.029 

Control 56 0.34 0.478 
   

Q20 
Experimental 53 0.36 0.484 0.015 107 0.988 

Control 56 0.36 0.483 
   

Q21 
Experimental 53 0.28 0.455 -0.031 107 0.975 

Control 56 0.29 0.456 
   

Q22 
Experimental 53 0.36 0.484 0.605 107 0.547 

Control 56 0.30 0.464 
   

Achievement 
Experimental 53 0.43 0.154 2.446 107 0.016 

Control 56 0.36 0.123 
   

The hypothesis H02-2: "There are no statistically significant differences at the 

level of significance (α <0.05) between experimental and control groups posttest in 

Physics achievement test” was tested using t-test. The results showed a significant 

differences in achievement in physics test in items (3, 4, 18, 19) and for the domain 

(achievement in physics test), toward experimental group for the items (3, 18, 19) and 

the domain (achievement in Physics test), and toward the control group for the item 
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(4). The overall results showed a significant difference in Physics achievement test 

toward the experimental group. This means that FL treatment affected the Physics 

achievements for the students.  

4.6.3 RQ3 Results 

The third research question RQ3 is: What are the effects of FL in Physics teaching on 

the Palestinian secondary school students’ critical thinking skills? It was initially 

compared the results of students in Physics test in the two applications pre and post 

for both control and experimental groups. 

Table 4.16 Students’ results in CCTST in Pre & Post control group 

Question No. 

Pre Post 

N Mean 
Standard 

Deviation 
N Mean 

Standard 

Deviation 

Question  1  56 0.71 0.456 56 0.50 0.505 

Question  2  56 0.55 0.502 56 0.41 0.496 

Question  3  56 0.27 0.447 56 0.38 0.489 

Question  4  56 0.27 0.447 56 0.20 0.401 

Question  5  56 0.32 0.471 56 0.29 0.456 

Question  6  56 0.20 0.401 56 0.14 0.353 

Question  7  56 0.91 0.920 56 0.86 0.353 

Question  8  56 0.34 0.478 56 0.41 0.496 

Question  9  56 0.27 0.447 56 0.23 0.426 

Question  10  56 0.43 0.499 56 0.52 0.504 

Question  11  56 0.16 0.371 56 0.25 0.437 

Question  12  56 0.30 0.464 56 0.32 0.471 

Question  13  56 0.30 0.464 56 0.34 0.478 

Question  14  56 0.52 0.504 56 0.55 0.502 

Question  15  56 0.25 0.437 56 0.30 0.464 

Question  16  56 0.23 0.426 56 0.43 0.499 

Question  17  56 0.45 0.502 56 0.36 0.483 

Question  18  56 0.27 0.447 56 0.34 0.478 

Question  19  56 0.09 0.288 56 0.27 0.447 

Question  20  56 0.38 0.489 56 0.38 0.489 

Question  21  56 0.36 0.483 56 0.36 0.483 

Question  22  56 0.23 0.426 56 0.20 0.401 

Question  23  56 0.18 0.386 56 0.16 0.371 

Question  24  56 0.32 0.471 56 0.29 0.456 

     to be continued… 
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Question  25  56 0.20 0.401 56 0.30 0.464 

Question  26  56 0.32 0.471 56 0.36 0.483 

Question  27  56 0.25 0.437 56 0.25 0.437 

Question  28  56 0.30 0.464 56 0.43 0.499 

Question  29  56 0.36 0.483 56 0.30 0.464 

Question  30  56 0.20 0.401 56 0.20 0.401 

Question  31  56 0.23 0.426 56 0.25 0.437 

Question  32  56 0.14 0.353 56 0.29 0.456 

Question  33  56 0.25 0.437 56 0.23 0.426 

Question  34  56 0.13 0.334 56 0.23 0.426 

CCTST 56 0.31 0.843 56 0.33 0.123 

Table 4.16 shows the means and standard deviations in CCTST for the control 

group for each of the two applications pre and post.  

The overall value of the arithmetic means of the pre application ranged 

between (minimum 0.09) for the item "19" and (maximum 0.91) for the item " 7”. 

This means that there are differences between students’ answers; in general the pre 

CCTST got (0.31). While for the post application, the overall value of the arithmetic 

means of the posttest ranged between (minimum 0.14) for item "6" and (maximum 

0.50) for item “1”. This means that there are differences between students’ answers; in 

general the post CCTST got (0.33). This means that the average of student scores in 

the control group in the post test have increased by 6.5% compared to pre-test. 

Table 4.17 Students results in Pre & Post CCTST for experimental group 

Question No. 
Pre Post 

N Mean 
Standard 

Deviation 
N Mean 

Standard 

Deviation 

Question  1  56 0.52 0.504 53 0.60 0.494 

Question  2  56 0.52 0.504 53 0.42 0.497 

Question  3  56 0.41 0.496 53 0.43 0.500 

Question  4  56 0.14 0.353 53 0.26 0.445 

Question  5  56 0.25 0.437 53 0.32 0.471 

Question  6  56 0.16 0.371 53 0.32 0.471 

Question  7  56 0.89 0.312 53 0.74 0.445 

Question  8  56 0.54 0.503 53 0.38 0.489 

Question  9  56 0.20 0.401 53 0.26 0.445 

Question  10  56 0.50 0.505 53 0.66 0.478 

     to be continued… 
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Question  11  56 0.11 0.312 53 0.21 0.409 

Question  12  56 0.32 0.471 53 0.19 0.395 

Question  13  56 0.32 0.471 53 0.28 0.455 

Question  14  56 0.68 0.471 53 0.60 0.494 

Question  15  56 0.43 0.499 53 0.38 0.489 

Question  16  56 0.14 0.353 53 0.28 0.455 

Question  17  56 0.34 0.478 53 0.42 0.497 

Question  18  56 0.27 0.447 53 0.47 0.504 

Question  19  56 0.07 0.260 53 0.34 0.478 

Question  20  56 0.27 0.447 53 0.32 0.471 

Question  21  56 0.38 0.489 53 0.57 0.500 

Question  22  56 0.32 0.471 53 0.28 0.455 

Question  23  56 0.21 0.414 53 0.28 0.455 

Question  24  56 0.25 0.437 53 0.26 0.445 

Question  25  56 0.18 0.386 53 0.17 0.379 

Question  26  56 0.25 0.437 53 0.32 0.471 

Question  27  56 0.23 0.426 53 0.21 0.409 

Question  28  56 0.29 0.456 53 0.25 0.434 

Question  29  56 0.32 0.471 53 0.36 0.484 

Question  30  56 0.14 0.353 53 0.36 0.484 

Question  31  56 0.21 0.414 53 0.32 0.471 

Question  32  56 0.20 0.401 53 0.32 0.471 

Question  33  56 0.18 0.386 53 0.34 0.478 

Question  34  56 0.25 0.437 53 0.25 0.434 

CCTST 56 0.31 0.081 53 0.36 0.088 

Table 4.17 shows the means and standard deviations in CCTST for the 

experimental group for each question of the two applications pre and post. In pre 

application, the overall value of the arithmetic means of the pre application ranged 

between (minimum 0.07) for item "19" and (maximum 0.89) for item " 7”. This means 

that there are differences between students answers, in general the CCTST got (0.31). 

While in the post application, the overall value of the arithmetic means ranged 

between (minimum 0.25) for item "17" and (maximum 0.74) for item "7". This means 

that there are differences between students answers, in general the CCTST got (0.36). 

This means that the average of students’ scores in the post experimental group have 

increased by 20% compared to pre-test which is more than that of the control group. 
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The hypothesis H03-1: "There are no statistically significant differences at the 

level of significance (α <0.05) between the two applications pre and post experimental 

group in critical thinking skills" was tested using t-test.  

Table 4.18 H02-1 Dependent sample T-Test between Pre & Post Experimental 

group of California Critical Thinking Skills Test (CCTST) 

Question No. t df Sig.(2-tailed) 

Question   1  -0.898 107 0.371 

Question   2  1.070 107 0.287 

Question   3  -0.243 107 0.808 

Question   4  -1.581 107 0.117 

Question   5  -0.813 107 0.418 

Question 6 -1.977 107 0.051 

Question  7  2.142 107 0.034 

Question  8  1.664 107 0.099 

Question  9  -0.836 107 0.405 

Question  10  -1.701 107 0.092 

Question  11  -1.445 107 0.151 

Question  12  1.589 107 0.115 

Question  13  0.433 107 0.666 

Question  14  0.809 107 0.420 

Question  15  0.540 107 0.590 

Question  16  -1.803 107 0.074 

Question  17  -0.812 107 0.419 

Question  18  -2.237 107 0.027 

Question  19  -3.665 107 0.000 

Question  20  -0.602 107 0.549 

Question  21  -2.017 107 0.046 

Question  22  0.433 107 0.666 

Question  23  -0.826 107 0.411 

Question  24  -0.167 107 0.867 

Question  25  0.119 107 0.905 

Question  26  -0.813 107 0.418 

Question  27  0.307 107 0.759 

Question  28  0.474 107 0.637 

Question  29  -0.405 107 0.686 

Question  30  -2.667 107 0.009 

Question  31  -1.255 107 0.212 

Question  32  -1.486 107 0.140 

Question  33  -1.939 107 0.055 

Question  34  0.056 107 0.955 

CCTST -3.355 107 0.001 
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The hypothesis H03-1 "There are no statistically significant differences at the 

level of significance (α <0.05) between the two applications pre and post experimental 

group in critical thinking skills" was tested using t-test. The results showed that there 

are significant differences in items and the domain, toward post application for items 

(18, 19, 21, 30) and the domain (CCTST), and toward pre for the item (7). The overall 

results (t=--3.355, df=107 & Sig. 2-tailed=0.001) showed that there is significant 

difference toward the experimental posttest. 

To measure the effectiveness of the FLM, the researcher tested the differences 

between the two samples (control and experimental) in post-test, the results are as 

follows: 

 Table 4.19 Results H03-2 for CCTST experimental & control groups of the post 

test  

Item Application N Mean 
Std. 

Deviation 
t df 

Sig. 

(2-tailed) 

T01 
Experimental 53 0.60 0.494 1.084 107 0.281 

Control 56 0.50 0.505 
   

T02 
Experimental 53 0.42 0.497 0.046 107 0.963 

Control 56 0.41 0.496 
   

T03 
Experimental 53 0.43 0.500 0.622 107 0.535 

Control 56 0.38 0.489 
   

T04 
Experimental 53 0.26 0.445 0.836 107 0.405 

Control 56 0.20 0.401 
   

T05 
Experimental 53 0.32 0.471 0.395 107 0.694 

Control 56 0.29 0.456 
   

T06 

Experimental 53 0.32 0.471 2.238 107 0.027 

Control 56 0.14 0.353 
   

T07 
Experimental 53 0.74 0.445 -1.581 107 0.117 

Control 56 0.86 0.353 
   

T08 
Experimental 53 0.38 0.489 -0.353 107 0.725 

Control 56 0.41 0.496 
   

      to be continued… 
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T09 

Experimental 53 0.26 0.445 0.384 107 0.702 

Control 56 0.23 0.426 
   

T10 
Experimental 53 0.66 0.478 1.513 107 0.133 

Control 56 0.52 0.504 
   

T11 
Experimental 53 0.21 0.409 -0.523 107 0.602 

Control 56 0.25 0.437 
   

T12 
Experimental 53 0.19 0.395 -1.589 107 0.115 

Control 56 0.32 0.471 
   

T13 
Experimental 53 0.28 0.455 -0.629 107 0.531 

Control 56 0.34 0.478 
   

T14 
Experimental 53 0.60 0.494 0.526 107 0.600 

Control 56 0.55 0.502 
   

T15 
Experimental 53 0.38 0.489 0.808 107 0.421 

Control 56 0.30 0.464 
   

T16 
Experimental 53 0.28 0.455 -1.588 107 0.115 

Control 56 0.43 0.499 
   

T17 
Experimental 53 0.42 0.497 0.617 107 0.539 

Control 56 0.36 0.483 
   

T18 
Experimental 53 0.47 0.504 1.408 107 0.162 

Control 56 0.34 0.478 
   

T19 
Experimental 53 0.34 0.478 0.810 107 0.420 

Control 56 0.27 0.447 
   

T20 
Experimental 53 0.32 0.471 -0.589 107 0.557 

Control 56 0.38 0.489 
   

T21 

Experimental 53 0.57 0.500 2.217 107 0.029 

Control 56 0.36 0.483 
   

T22 
Experimental 53 0.28 0.455 1.056 107 0.293 

Control 56 0.20 0.401 
   

T23 
Experimental 53 0.28 0.455 1.543 107 0.126 

Control 56 0.16 0.371    

 
    

 
to be continued… 
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T24 

Experimental 53 0.26 0.445 -0.250 107 0.803 

Control 56 0.29 0.456 
   

T25 

Experimental 53 0.17 0.379 -1.643 107 0.103 

Control 56 0.30 0.464 
   

T26 

Experimental 53 0.32 0.471 -0.398 107 0.692 

Control 56 0.36 0.483 
   

T27 

Experimental 53 0.21 0.409 -0.523 107 0.602 

Control 56 0.25 0.437 
   

T28 

Experimental 53 0.25 0.434 -2.040 107 0.044 

Control 56 0.43 0.499 
   

T29 

Experimental 53 0.36 0.484 0.605 107 0.547 

Control 56 0.30 0.464 
   

T30 

Experimental 53 0.36 0.484 1.908 107 0.059 

Control 56 0.20 0.401 
   

T31 

Experimental 53 0.32 0.471 0.813 107 0.418 

Control 56 0.25 0.437 
   

T32 

Experimental 53 0.32 0.471 0.395 107 0.694 

Control 56 0.29 0.456 
   

T33 
Experimental 53 0.34 0.478 1.241 107 0.217 

Control 56 0.23 0.426 
   

T34 
Experimental 53 0.25 0.434 0.159 107 0.874 

Control 56 0.23 0.426 
   

CCTST 
Experimental 53 0.36 0.088 2.281 107 0.130 

Control 56 0.33 0.123 
   

The hypothesis H03-2: "There are no statistically significant differences at the 

level of significance (α <0.05) between experimental and control groups posttest in 

critical thinking skills " was tested using t-test. The results showed a significant 
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differences in critical thinking test in items (6, 21, 28), toward experimental group for 

the items (6, 21), and toward the control group for the item (28). The overall results 

showed no significant differences in critical thinking test. 

In order to support the above results of significance and to go further deep 

analysis, the multivariate analysis of variance MANOVA was used to check for the 

statistical significant difference between the control and experimental groups 

concerning the three posttests PMQ, PAT and CCTST. By using SPSS package 20, 

entering the three dependent variables of the posttests PMQ, PAT and CCTST in the 

Dependent Variables box; while the independent treatment variable in the Fixed 

Factors box.  

A one-way between-groups MANOVA was performed to investigate the 

treatment significance between both control and experimental groups for the pretests. 

Preliminary assumption testing showed that there were no serious violations noted. 

The results of this MANOVA analysis is shown in the below Table 4.20.   

Table 4.20 MANOVA analysis for post tests of PMQ, PAT, CCTST as dependent 

variables with treatment as fixed factor 

Tests of Between-Subjects Effects 

Source 

Type III 

Sum of 

Squares 

df 
Mean 

Square 
F Sig. 

Partial 

Eta 

Squared 

Corrected 

Model 

Post PMQ 2.152
a
 1 2.152 5.205 .025 .046 

Post PAT .114
b
 1 .114 5.926 .017 .052 

Post CCTST .017
c
 1 .017 2.227 .139 .020 

Intercept 

Post PMQ 677.150 1 677.150 1638.067 .000 .939 

Post PAT 17.024 1 17.024 881.439 .000 .892 

Post CCTST 12.960 1 12.960 1700.586 .000 .941 

Treatment-A 

Post PMQ 2.152 1 2.152 5.205 .025 .046 

Post PAT .114 1 .114 5.926 .017 .052 

Post CCTST .017 1 .017 2.227 .139 .020 

Error 

Post PMQ 44.232 107 .413 
   

Post PAT 2.067 107 .019 
   

Post CCTST .815 107 .008 
   

a. R Squared = .046 (Adjusted R Squared = .037) 

b. R Squared = .052 (Adjusted R Squared = .044) 

c. R Squared = .020 (Adjusted R Squared = .011) 
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It is found that there was statistically significant difference between control 

and experimental groups on the combined dependent variables, F (3, 105) = 3.45, p = 

.019; Wilks’ Lambda = .91; partial eta squared = .09. Moreover, by considering the 

result of the three variables separately, it is clear from the above Table 4.20 that there 

was statistically significance difference for the PMQ and PAT, while for the CCTST 

is not significant. This confirms the previous results found by the t-test analysis. 

Summary 

The independent t-test and dependent t-test were performed for investigating the first 

three questions (RQ1, RQ2, & RQ3) and their corresponding hypothesis (H01-1, H01-

2, H02-1, H02-2, H03-1 & H03-2). The following Table  4.21 and Table  4.22 

summarize the investigations for the first three questions and their corresponding 

hypothesis. 

Table 4.21 Dependent Samples T-Test for Pre & Post of experimental group 

Dependent Variable t df 
Sig. 

(2-tailed) 

Motivation PMQ 0.609 108 0.544 

Achievement PAT -2.657 108 0.009 

Critical thinking CCTST -3.355 107 0.001 

 

 Table 4.22 Independent Samples T-Test between experimental & control groups 

for the Post- 

Dependent 

Variable  

Treatment Mean Std. 

Deviation 

t df Sig. 
(2-tailed) 

Motivation 

PMQ 

Exp. 2.63 0.675 2.281 107 0.025 

Cont. 2.35 0.612    

Achievement 

PAT 

Exp. 0.43 0.154 2.446 107 0.016 

Cont. 0.36 0.123    

Critical 
thinking 

CCTST 

Exp. 2.63 0.675 2.281 107 0.130 

Cont. 2.35 0.612    

The summary of the above three research questions was: by using t-test and 

MANOVA, it is found that there were statistically significant differences between 

control and experimental groups in favor the experimental groups for motivation to 

learn Physics and Physics achievement. While concerning the critical thinking skills, 
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there was no significant difference between both groups. This means that the FLM 

positively affected the students’ motivation to learn Physics and the Physics 

achievements test, while for the critical thinking skills, it is not significant, although 

the added value for the experimental group is 20.00% that is more than that of the 

control group 6.45%. 

4.6.4 RQ4 Results 

The fourth research question RQ4 is: What are the significant differences of the FL in 

Physics teaching on Palestinian secondary school students’ motivation, achievements 

and critical thinking skills concerning the students’ demographic factors? The 

corresponding hypothesis H04 is: "There were no statistically significant differences 

at the level of significance (α <0.05) in posttest of the experimental group for each of 

the following: motivation to learn Physics, Physics achievement test and critical 

thinking skills test due to gender, age, living place, and using internet at home”. The 

hypothesis was tested for each demographic factor by using the independent sample t-

test and the one-way analysis of variance ANOVA. 

a. H04-1: Students’gender 

H04-1: "There were no statistically significant differences at the level of significance 

(α <0.05) in posttest of the experimental group for each of the following: motivation 

to learn Physics, Physics achievement test and critical thinking test due to gender. The 

hypothesis was tested using independent samples t-test. 

 Table 4.23 Independent Samples T-Test for  Post Exp. group due to gender 

Dependent 

Variable 
Gender N Mean 

Std. 

Deviation 
t df 

Sig. 

(2-tailed) 

Motivation Male 22 2.51 0.820 -1.156 51 0.253 

 Female 31 2.72 0.546 
   

Achievement Male 22 0.34 0.091 -3.915 51 0.000 

 Female 31 0.49 0.161 
   

Critical Thinking Male 22 0.37 0.090 0.958 51 0.343 

 Female 31 0.35 0.087 
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The above Table 4.23 showed that it is significant for the Physics achievement 

test toward female students. Concerning the motivation towards learning Physics and 

the critical thinking skills, it is clear that it is not significant between male and female 

students. This means that the FLM is effective in helping female students to improve 

their scores in Physics achievement tests.  

b. H04-2:Students’age 

H04-2: "There were no statistically significant differences at the level of significance 

(α <0.05) in posttest of the experimental group for each of the following: motivation 

to learn Physics, Physics achievement test and critical thinking skills due to age. The 

hypothesis was tested using the one-way analysis of variance ANOVA. The below 

Table  4.24 shows the descriptive results (mean and standard deviation) for the post 

test of the three dependent variables (motivation, achievement and critical thinking 

skills) for the experimental group due to age, while Table  4.25 shows the results of the 

one-way analysis of variance ANOVA for the post test of the experimental group due 

to age. 

Table 4.24 Descriptive results for Post experimental group due to age 

Dependent 
Variable 

Age (year) N Mean Std. 
Deviation 

Motivation 

15.0 6 3.147 .408 

16.0 28 2.779 .648 

17.0 18 2.282 .617 

Total 52 2.649 .672 

Achievement 

15.0 6 .576 .150 

16.0 28 .401 .148 

17.0 18 .421 .148 

Total 52 .428 .155 

Critical Thinking 

15.0 6 .445 .070 

16.0 28 .345 .085 

17.0 18 .349 .087 

Total 52 .358 .089 
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Table 4.25 One-way analysis of variance ANOVA for Post experimental group due 

to Age  

Dependent 

Variable 
 

Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

Motivation 

Between Groups 4.378 2 2.189 5.754 .006 

Within Groups 18.639 49 .380   

Total 23.016 51    

Achievemen

t 

Between Groups .152 2 .076 3.447 .040 

Within Groups 1.080 49 .022   

Total 1.232 51    

Critical 
Thinking 

Between Groups .052 2 .026 3.641 .034 

Within Groups .348 49 .007   

Total .400 51    

It is clear from Table 4.25 that the results are significant for all of the three 

variables motivation to learn Physics, Physics achievement test and critical thinking 

skills test. To find out the sources of variances, Post- hoc Tukey test was conducted. 

Table 4.26 Post hoc Tukey test multiple comparisons between students’ age 

Dependent 
Variable 

Age (years) 
Mean 

Difference (I-J) 
Std. 

Error 
Sig. 

Motivation 

15.0 
16.0 .368 .277 .387 

17.0 .86444* .291 .012 

16.0 
15.0 -.368 .277 .387 

17.0 .49635* .186 .028 

17.0 
15.0 -.86444* .291 .012 

16.0 -.49635* .186 .028 

Achievement 

15.0 
16.0 .174632* .067 .031 

17.0 .154 .070 .080 

16.0 
15.0 -.174632* .067 .031 

17.0 -.020 .045 .894 

17.0 
15.0 -.154 .070 .080 

16.0 .020 .045 .894 

Critical 
Thinking 

15.0 
16.0 .100231* .038 .029 

17.0 .096 .040 .050 

16.0 
15.0 -.100231* .038 .029 

17.0 -.004 .025 .985 

17.0 
15.0 -.096 .040 .050 

16.0 .004 .025 .985 

*. The mean difference is significant at the 0.05 level. 
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The previous Table 4.24 and Table 4.26 illustrate the following: 

Motivation: the source of variance lies between students whose age are 15 

years and those whose age are 17 years old. The significance value (Sig=.012) which 

is less than (0.05) in favor of the students age 15 years old. Also, the source of 

variance lies between students whose age are 16 years and those whose age are 17 

years old. The significance value (Sig=.028) which is less than (0.05) in favor of the 

students age 16 years old. This means that younger students of age 15 years are 

motivated towards learning Physics more than older students of age 17 years old; and 

younger students of age 16 are motivated towards learning Physics more than older 

students of age 17 years old. In addition to that, there are no significant differences 

between students of age 15 and 16 years old. 

Achievement: the source of variance lies between students whose age are 15 

years and those whose age are 16 years old. The significance value (Sig=.031) which 

is less than (0.05) in favor of the students age 15 years old. This means that the 

younger students’ Physics achievements of age 15 years are better than that of older 

students of age 16 years old. In addition to that, there are no significant differences 

between students of age 16 and 17 years old; and between students of age 15 and 17 

years old. 

Critical thinking skills: the source of variance lies between students whose age 

are 15 years old and those whose age are 16 years old. The significance value 

(Sig=.029) which is less than (0.05) in favor of the students age 15 years old. This 

means that younger students’ critical thinking skills of age 15 years are better than that 

of older students of age 16 years old. In addition to that, there are no significant 

differences between students of age 16 and 17 years old; and between students of age 

15 and 17 years old. 

As a conclusion, the FL has positive effects on the younger students’ 

motivation toward learning Physics, Physics achievements and critical thinking skills. 

Students’ age is a great determiner of students’ motivation to learn Physics, Physics 

achievements and critical thinking skills. 
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c. H04-3:Students’living place 

H04-3: "There were no statistically significant differences at the level of significance 

(α <0.05) in posttest of the experimental group for each of the following: motivation 

to learn Physics, Physics achievement test and critical thinking skills due to living 

place. The hypothesis was tested using the one-way analysis of variance ANOVA. 

Table  4.27 shows the descriptive results for the post test of the three dependent 

variables (motivation, achievement and critical thinking skills) for the experimental 

group due to living place, while Table  4.28 shows the results of the one-way analysis 

of variance ANOVA for the post test of the  experimental group due to living place. 

Table 4.27 Descriptive results for Post experimental group due to living place 

Dependent Variable Living Place N Mean Std. Deviation 

Motivation 

Refugee Camp 7 2.623 .520 

Village 5 2.952 .584 

City 41 2.597 .709 

Total 53 2.634 .675 

Achievement 

Refugee Camp 7 .461 .165 

Village 5 .455 .212 

City 41 .419 .148 

Total 53 .428 .154 

Critical Thinking 

Refugee Camp 7 .374 .074 

Village 5 .334 .115 

City 41 .357 .088 

Total 53 .357 .088 

 

Table 4.28 One-way analysis of variance ANOVA for Post experimental group due 

to Living place  

Dependent 

Variable 
  

Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

Motivation 

Between Groups .562 2 .281 .609 .548 

Within Groups 23.096 50 .462     

Total 23.659 52       

Achievement 

Between Groups .015 2 .007 .305 .738 

Within Groups 1.218 50 .024     

Total 1.233 52       

Critical 

Thinking 

Between Groups .005 2 .002 .292 .748 

Within Groups .397 50 .008     

Total .401 52       
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The results showed that there are no significant differences for any of the three 

variables: motivation to learn Physics, Physics achievement test, and critical thinking 

skills. This means that the students living place will not affect implementing the FL. 

Take in account that the variables for the living place are refugee camp, village and 

city. Nowadays in Palestine, these living places become nearer to each other and they 

are connected. 

d. H04-4:Students’internet devices 

H04-4: "There were no statistically significant differences at the level of significance 

(α <0.05) in posttest of the experimental group for each of the following: motivation 

to learn physics, Physics achievement test and critical thinking skills due to using 

internet at home. The hypothesis was tested using the one-way analysis of variance 

ANOVA. Table  4.29 shows the descriptive results for the post test of the three 

dependent variables (motivation, achievement and critical thinking skills) for the 

experimental group due to using internet at home, while Table  4.30 shows the results 

of ANOVA for the post test of the experimental group due to using internet at home. 

Table 4.29 Descriptive results for Post Exp. group due to Using Internet at home 

Dependent Variable Using Internet at home N Mean Std. Deviation 

Motivation 

PC 4 2.860 .637 

Laptop 18 2.427 .660 

Tablet 6 2.767 .342 

Smartphone 24 2.697 .751 

No Internet 1 3.160   

Total 53 2.634 .675 

Achievement 

PC 4 .455 .166 

Laptop 18 .386 .129 

Tablet 6 .386 .048 

Smartphone 24 .464 .184 

No Internet 1 .450   

Total 53 .428 .154 

Critical Thinking 

PC 4 .388 .067 

Laptop 18 .353 .103 

Tablet 6 .308 .075 

Smartphone 24 .360 .072 

No Internet 1 .560   

Total 53 .357 .088 
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Table 4.30 One-way analysis of variance ANOVA for Post experimental group due 
to using internet at home 

Dependent 
Variable 

  Sum of Squares df Mean Square F Sig. 

Motivation 

Between Groups 1.455 4 .364 .786 .540 

Within Groups 22.204 48 .463     

Total 23.659 52       

Achievement 

Between Groups .077 4 .019 .800 .531 

Within Groups 1.156 48 .024     

Total 1.233 52       

Critical Thinking 

Between Groups .060 4 .015 2.112 .094 

Within Groups .341 48 .007     

Total .401 52       

The results showed that there are no significant differences for any of the three 

variables: motivation to learn physics, physics achievement test, and critical thinking 

skills. This means that the implementation of the FL will not be affected whatever the 

used internet at home. Take in account that the variables for the internet use at home 

are the devices PC desktop, laptop, tablet and smartphone mobile. The internet was 

available for all the students who were participated in this research study except one 

male student. The researcher offered him the CDs for the video lessons, but he directly 

subscribed and got internet access in order to go through video lessons presented for 

the FL teaching method. 

To support the above results, multiple regression analysis was conducted in 

order to examine the interactions between the research dependent variables and the 

independent variables. In each analysis, one posttest was entered as a dependent 

variable, and in independent variables, the following were entered: treatment, gender, 

age, and the same pretest of the dependent variable. As an example, the motivation to 

learn Physics: Post-PMQ entered in the dependent variable, while the treatment, 

gender, age and Pre-PMQ entered in the independent variables equation. And the 

same for the other two variables: Physics achievement test PAT and the critical 

thinking skills test CCTST. 
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Table 4.31 Multiple regression analyses: post-test is dependent variables; and the 

same pre-test of the variables and the treatment, gender and age are the 

independent variables 

Dependent 

Variable 

Independent 

Variables 
Beta T Sig.  T 

Post-PMQ 

Pre-PMQ .334 3.700 .000 

Treatment -.148 -1.641 .104 

Gender .045 .509 .612 

Age -.199 -2.233 .028 

 d.f. =4, F = 6.738, Sig. F = .0000  

 R Square =.207, Adj.R Square = .177  

Post-PAT 

Pre-PAT .350 3.414 .001 

Treatment -.203 -2.344 .021 

Gender .065 .629 .531 

Age -.140 -1.606 .111 

 d.f. = 4, F = 7.879, Sig.  F = .0000  

 R Square = 0.234, Adj.R Square = . .205  

Post-CCTST 

Pre-CCTST .221 2.335 .022 

Treatment -.155 -1.666 .099 

Gender -.169 -1.787 .077 

Age -.102 -1.062 .291 

 d.f. = 4, F = 3.026, Sig.  F = .021  

 R Square =.105, Adj.R Square = .070  

It is pertinent to note that, the aim is not to investigate the effect of the 

treatment and pre-test results on the post-test results, since this already was done in 

the previous section. However, the aim will be to examine whether treatment, gender 

and age predicted the post-test results. The students’ living places and the internet use 

at home were excluded from the following analysis because they were not significant 

to the students’ motivation, achievement and critical thinking skills. 

The results of the multiple regression analysis are shown in the above 

Table 4.31. The results showed that the students’ gender variable did not have any 

significant relationship with any of the three post-test scores because (p>0.05) for 

each one of the variables. The students’ age variable has a significant relationship with 

the post-PMQ (motivation) variable (Beta=-0.199, T=2.233, p=0.028 < 0.05), also it 

has non-significant relation with the other two variables PAT (achievement) and 

CCTST (critical thinking skills) because p>0.05 for each one of the variables. In the 

meanwhile, the treatment has a significant relationship with the post-PAT Physics 

achievement only as found before. However, there is a significant relationship 

between the pretest and posttest of each variable. 
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The fourth hypotheses (H04-1, H04-2, H04-3 and H04-4) of the research 

question RQ4 were tested by using one-way analysis of variance ANOVA and 

supported by MANOVA analysis. The results for the motivation to learn Physics 

variable showed that there is significant differences toward the younger students of 

age 15 years old; while there are no significant differences toward gender, living place 

and the internet use at home. For the Physics achievement test, the results showed that 

there are significant differences toward female students and toward the younger 

students of age 15 years old; while there are no significant differences toward living 

place and the internet use at home. Concerning the third variable the critical thinking 

skills, the results showed that there is significant differences toward the younger 

students of age 15 years old;  while there are no significant differences toward gender, 

living place and the internet use at home.,   

4.6.5 RQ5 Results 

The fifth RQ5 is: What is the contribution of the FL in Physics teaching to Palestinian 

secondary school students’ motivation, academic achievements and critical thinking 

skills? The corresponding hypothesis H05 is: There are no significant impact on the 

post-test results over and above the effects of treatment and pre-test results. 

In the previous sections, the researcher conducted the dependent sample t-test, 

independent samples t-test, one-way analysis ANOVA and multivariate analysis 

ANCOVA. In order to investigate the contribution of each of the independent factors 

and the pre and post dependent variables, the multiple regression analysis will be 

conducted. It is hoped that ANOVA analysis and multiple regression analysis may 

provide valuable information that affecting the students learning. The multiple 

regression analysis technique was carried out to examine the impact of the students’ 

characteristics on the pre-test scores for all measures. This may provide some 

information as to what extent it may influence students' learning on the pre-test scores. 

To support the previous analysis, multiple regressions were used to assist the 

effects of the post scores on the pretests due to the treatment. In this multiple 

regression analysis, the post-test scores considered as dependent variables; while the 
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treatment and pre-test results considered being the independent variables. The 

descriptive results of the mean and standard deviation for pretest and posttest of PMQ, 

PAT and CCTST of the FLM and CTM are shown in the below Table 4.32. 

Table 4.32 Mean and standard deviation of pre-test and post-test results PMQ, 

PAT and CCTST for the FLM and CTM groups 

Variables Treatment 
Pre- Post- 

Mean SD Mean SD 

Motivation 

(PMQ) 

Cont. 2.45 0.524 2.35 0.612 

Exp. 2.71 0.601 2.63 0.675 

Achievement 

(PAT) 

Cont. 

Exp. 

0.34 

0.36 

0.126 

0.110 

0.36 

0.43 

0.123 

0.154 

Critical thinking 

(CCTST) 

Cont. 

Exp. 

0.31 

0.30 

0.843 

0.786 

0.33 

0.36 

0.123 

0.088 

The multiple regressions were performed to examine the contribution of the 

pretest results and the treatment to the posttest results. To do this by using the SPSS 

package for each variable, posttest result was entered as dependent variable into the 

linear regression equation, while the pretest result and treatment variable were entered 

to be independent variables. The process was done for each of the three variables: 

PMQ, PAT and CCTST, and the results shown in Table 4.33.  

 Table 4.33 Multiple regression analyses: post-test as dependent variables and pre-

test & treatment as independent variables. 

Dependent 

Variable 

Independent 

Variables 
Beta T Sig.  T 

Post-PMQ 
Treatment -.307 -1.509 .134 

Pre-PMQ .351 3.854 .000 

     

 d.f. =2, F = 10.365, Sig. F = .0000  

 R Square =.164, Adj.R Square = .148  

Post-PAT 
Treatment -0.195 -2.246 .027 

Pre-PAT .399 4.602 .000 

     

 d.f. = 2, F = 14.113, Sig.  F = .0000  

 R Square =.210, Adj.R Square = .195  

Post-CCTST 
Treatment -.151 -1.160 .110 

Pre-CCTST .226 2.414 .017 

     

 d.f. = 2, F = 4.078 , Sig.  F = .020  

 R Square =.071, Adj.R Square = .054  
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By inspection of the above Table 4.33, it is obvious from the Beta weights that 

for each test, the post-test results are significantly correlated with pre-test results in 

each equation as expected. By investigating Beta weights for the treatment 

independent variables, it is shown that it is significant for the PAT only (Beta = .399, 

T = 4.602, p < .05), while it is not significant for the other two variables PMQ (Beta = 

-.307, T = -1.509, p > .05), and CCTST PMQ (Beta = -.151, T = -1.160, p > .05).  

The above results confirmed the results obtained by the dependent samples t-

test, independent samples t-test, analysis of variance one way ANOVA and univariate 

analysis ANCOVA. Moreover, the multiple regressions was used for answering RQ5: 

What is the contribution of the FL in Physics teaching to Palestinian secondary school 

students’ motivation, academic achievements and critical thinking skills? 

Hierarchical multiple regression analysis of stepwise method was used to 

answer the above fifth question in order to predict the contribution of the FLM 

towards motivation to learn Physics, Physics achievements and critical thinking skills. 

In this multiple regression analysis, the treatment factor considered as dependent 

variable; post-PMQ was entered to the independent variables and entering next. By 

the same way, post-PAT was entered and the last one is post-CCTST. The results are 

shown in the following Table 4.34. 

Table 4.34 Results of multiple regressions for the contribution of FLM towards the 

PMQ, PAT and CCTST by using the stepwise entering model 

Entry 
Method 

R 
R 

Square 
Adjusted 

R Square 

Std. 

Error of 

the 

Estimate 

Chang

e in R 

Square 
F df 

Df 

Residual 
Sig. 

Stepwise .215
a
 0.046 0.037 0.493 4.60% 5.205 1 107 .025c 

Stepwise .291
b
 0.085 0.068 0.485 8.50% 4.912 2 106 .009d 

a. Predictors: (Constant), Post Motivation,  b. Predictors: (Constant), Post Motivation, Post 

Achievement 

c. Predictors: (Constant), Post Motivation, d. Predictors: (Constant), Post Motivation, Post 

Achievement 

By inspection of the above Table 4.34, the results are as follows: The first 

regression model which can be inferred by stepwise progressive test method included 

one predictable variable motivation to learn Physics entered at step 1, explaining 4.6% 

of the variance in the flipped learning method. After entering the Physics achievement 
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test PAT the PMQ at step 2 the total variance explained by the model as a whole was 

8.5%. Also, it is clear that the critical thinking skills CCTST variable was removed 

from both models.  

It is clear that the results obtained by the multiple regression analysis in 

general are inline and confirmed the earlier findings obtained with the t-test and 

ANOVA test. The predictable variable motivation to learn Physics entered at step 1, 

explaining 4.6% of the variance in the FLM. While the Physics achievement test PAT 

entered at step 2, the total variance explained by the model as a whole was 8.5% as 

expected, the critical thinking skills CCTST variable was not predictable in both steps. 

4.7 TEACHERS' PERCEPTION ABOUT FLIPPED LEARNING 

This section includes the interview data to answer and support the fifth research 

question RQ5: What are the Physics teachers’ perceptions on the FL implementation 

inside the Physics classrooms? Three interview questions were sent as soft copy by 

email and hard copy to both Physics teachers. Their answers were returned back by 

Facebook Messenger. One teacher wrote in English, while the other one in Arabic, 

which has been translated to English. The three questions are: 

1- In your opinion, what are the main advantages of the Flipped learning Model 

(FLM) implementation?  

2- In your opinion, what are the main challenges for the Flipped Learning Model 

(FLM) implementation?  

3- What are your comments and reflections on the study results? The study 

questions are about the effects of the FLM in teaching Physics on students’ 

motivation, achievement and critical thinking skills”.   

During the research implementation inside their schools, the researcher visited 

them and listened to them and to their students about the FLM implementation 

process. By the end of the research study, the teachers answered the three questions. 
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The researcher translated and summarized the one that was written in Arabic, and 

summarized the second one. The teachers’ responses to the three questions are 

attached Appendix S. 

To investigate the two Physics teachers’ perceptions about the advantages and 

challenges about FLM implementation in Palestinian Public secondary schools, and 

their comments and reflection on the research study findings, interviews were 

conducted with them. Teachers were given numbers instead of names to ensure 

privacy and confidentiality. The qualitative data were grouped and analyzed by using 

the thematic analysis approach procedures (Strauss & Corbin 1998; Braun & Clarke 

2006; Lacey & Luff 2007). The following major themes were emerged from the two 

interviews questions: 

4.7.1 Exciting and Interesting: 

FLM is excited and interested for students. it is attractive for the students. FLM is 

different the conventional method. Students view video lessons outside classroom at 

any place and at any time. They can view the video lessons with their parents, peers as 

much as they need. They come to the classroom ready for presenting or discussing the 

topics freely. FLM helps teachers to present and discuss Physics topics in an effective 

way. 

4.7.2 Self-learning 

FLM is a good example for personalizing learning. It motivates students to learn by 

themselves. It supports self-learning and confidence. Students learn how to solve 

questions without direct help from teachers. They learn by searching information by 

themselves. They become self-learners that they can learn by themselves and search 

for learning resources on the internet sites. It supports the student-centered approach 

that leads to the personalization of learning. 
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4.7.3 Confidence 

FLM helps students to be confident. Students work with each other without shyness, 

that the shy students got more support from teachers directly because the available 

interaction time in the FLM F2F session. It supports confidence and breaks the 

shyness barriers between students themselves and the teacher. Moreover, the FLM 

helps the low- achieving students with sufficient time to talk and learn by themselves 

without shame from their colleagues. 

4.7.4 Searching Skills 

It improved students' research and inquiry skills in enjoyable conditions. FLM 

improved students’ thinking skills and discussions. In FLM, students are asking and 

discussing more than the traditional methods. FLM induced students to ask questions, 

answer questions, discus with their peers, present their result and share ideas without 

hesitation. The F2F time utilizes to enrich the knowledge, ideas and issues of high 

order thinking skill. Also, FLM encourages students to think critically and present 

suggestions for improving their performance. It urged students to discuss, participate, 

search information and knowledge and think critically. 

4.7.5 Time and Effort 

The implementation of flipped learning for the first time is not easy. It is time and 

effort consuming. Teachers need time to get used for this method especially in 

classroom management. They need training on developing video lessons and different 

training for implementing it. 

To summarize the teachers’ responses, both of them reported that the 

advantages of the FLM are as follows: it is interactive, enjoyable and supporting 

student-centered approach. It builds the confidence and supports responsibility for 

self-learning. While the main important challenges that encounter teachers are time 

consuming and effort for preparing the video lessons. 
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4.8 TEACHERS' REFLECTIONS ABOUT RESEARCH RESULTS 

After completion of the research analysis, the two Physics teachers were asked to 

comment on the research results to elaborate on the research findings. This will help 

the researcher to know more about the implementation process that can help him to 

develop a guide for FLM implementation. The following major themes were emerged 

from the two interviews to support findings for the quantitative data: 

4.8.1 Motivation 

Flipped learning implementation motivates students towards Physics learning. 

Teacher 2 reported: FLM attracted the attention and aroused students’ curiosity, 

particularly FLM raised student research curiosity and through self-learning especially 

in this adolescence age, the students wanted to be trusted from others and loved to 

show their selves among peers. Moreover, this is the technology generation students’ 

age that using distances communication, which added more fun and motivation to the 

learning process. Moreover, female students’ motivation was higher than male 

students’ motivation. Teacher 1 reported: FLM is a new learning style that encouraged 

students to explore it; the nature of male students is of short pace that leads the female 

motivation to continue and maintain it through the FLM implementation. 

4.8.2 Achievement 

The FLM Students’ Physics achievement was improved compared to other 

conventional students and this is expected. In this regard, Teacher 2 reported that: 

FLM has helped students in deep retention and remembrance for the concepts. The 

students became more able to remember everything they discover, explore and search 

by themselves. The teaching/learning process became easier to study and therefore the 

achievement increased. In addition to that, he links motivation to achievement that he 

said: It is logical that the achievement increased as long as the motivation increased. 
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4.8.3 Critical Thinking Skills  

Due to the research findings, the FLM does not contribute to improving students’ 

critical thinking skills. Despite that, both teachers stated that this result was 

unpredictable, that FLM improve students’ critical thinking skills. Teacher 1 response 

that: In my opinion, the FLM improve the students’ research skills and the self-

learning skills which cause to the improvement of the thinking skills. While the 

second Teacher 2 explain this result as follows: In my opinion, the reasons may be: i) 

the implementation period was not long enough, ii) the students need more 

orientations for this new learning style, and iii) select the Physics topics that promote 

new ways of thinking.  

Both teachers have reported that the results were expected for motivation and 

achievements, while it was unexpected for critical thinking skills. 

4.9 SUMMARY 

Five research questions with their corresponding hypothesis were investigated and 

answered in addition the qualitative question. They were about the effectiveness of FL 

on students’ motivation to learn Physics, Physics achievement tests, critical thinking 

skills and the demographic factors such as students’ gender, age, living place and 

internet use at home. By using the t-test and ANOVA test, the research study findings 

showed that the implementation of FLM in teaching Physics is statistically significant 

in students Physics achievement.  

When considering the demographic factors, it is found that gender is 

significant in Physics achievement toward female students; the students’ age is 

significant in motivation to learn Physics toward the younger students of age 15 years 

old; while there is no significant difference in living place and using internet at home 

for any of the three research variable. 
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The multiple regression analysis for the treatment variable found that Beta 

weights are significant for the PAT test as found by the ANOVA test, and it is not 

significant for the other two variables PMQ and CCTST. In looking into the 

contribution of FLM to predicting the post-test scores, the result revealed that the 

significant effects involved the motivation to learning Physics and Physics 

achievement. No significant effect was found involving the critical thinking skills. 
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  CHAPTER V

 

 

DISCUSSION AND CONCLUSION 

5.1 INTRODUCTION  

The purpose of this chapter is to summarize and discuss the main results and findings 

that were presented in the previous Chapter IV in light of the literature review 

presented in Chapter II. The study was carried out because of the concern about the 

difficulty in teaching Physics among Palestinian secondary scientific schools for 

students, compared to other subjects. The main objective of this research study is to 

investigate the effect of flipped learning in Physics teaching on the Palestinian 

secondary school students’ motivation, achievement and critical thinking skills.  

To achieve this, the researcher developed a series of video lessons by 

integrating ICT in Physics subject for students of 11
th

 scientific grade. Two 

Palestinian Government schools were selected from Ramallah and Albirah Directorate 

of Education in West Bank. 113 male and female students of grade 11 scientific 

stream participated in the study in addition to two male and female Physics teachers. 

They implemented the flipped learning techniques in the experimental group and the 

normal or conventional teaching in the control one. The effectiveness of the teaching 

technique was assessed by one questionnaire (motivation to learn Physics PMQ) and 

two tests (Physics achievement test PAT and critical thinking skills test CCTST). 

The null hypotheses that are corresponding to the five research question were 

investigated. The investigation is that there are no statistical significant differences 

between students utilizing the FLM and the CTM. The hypothesis is about the three 

research dependent variables and the demographic factors. The dependent variables 
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are motivation to learn Physics, Physics achievement, and critical thinking skills while 

the independent variables are the treatment, students’ gender, age, living place and 

their internet use at home. 

The quasi-experimental research method used in this study was the non-

equivalent control- group design. The control group used the normal teaching and 

experimental group that implementing the flipped learning technique. The pre-test and 

post-test design were used to investigate the research questions about motivation, 

achievement and critical thinking skills for both groups. The participants for each 

group were not selected randomly, while the whole group was selected randomly from 

three groups. Before proceeding with the analysis, the normality distribution of results 

was analyzed by the inspection of the histogram, indices of skewness and indices of 

kurtosis. This is to ensure the normal distribution of the data including the symmetry 

and the bell-shaped distribution, and it is found that all variables have acceptable 

normality.  

After that, the homogeneity of both groups was checked to see whether they 

have similar characteristics or not. Pre-test data was analyzed by t-test and it is found 

that both groups were quite similar concerning the achievement and critical thinking 

skills, but the motivation was significantly different between both of them. Deep 

analysis was done by using MANOVA with the three pre-test dependent variables and 

it is found that there were no significant differences between the two groups for each 

of the three variables. This is the approval of the homogeneity of both groups. This is 

the final chapter of the study that will attempt to add knowledge to the current body of 

research and to discuss the research findings, theoretical and practical contribution, 

implications on FL implementation, the research limitations and recommendations for 

future research studies.  

5.2 SUMMARY OF FINDINGS 

This section contains the summary of findings for answering the five research 

questions that took place in chapter IV. The homogeneity of the sample population for 

both experimental and control group was checked. Then, the corresponding 
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hypotheses concerning the first five questions were checked, and finally, the answer of 

the qualitative questions was summarized.  

The homogeneity of the sample population for both control and experimental 

groups was checked using multivariate analysis of variance MANOVA test to 

determine the significant factor for each of the three dependent variables: PMQ, PAT 

and CCTST. Preliminary assumption testing showed that there were no serious 

violations noted concerning the normality, linearity, univariate and multivariate 

outliers, homogeneity of variance covariance matrices, and multicollinearity. The 

following are zero hypotheses for the pre- instruments implementation: "There were 

no statistically significant differences at the level of significance (α <0.017) in the 

PMQ between the experimental and control groups in the pre-test". "There were no 

statistically significant differences at the level of significance (α <0.017) in the PAT 

between the experimental and control groups in the pre-test". "There were no 

statistically significant differences at the level of significance (α <0.017) in CCTST 

between both experimental and control groups in the pre-test". 

It is found that there was no statistically significant difference between control 

and experimental groups on the combined dependent variables, F (3, 108) = 2.07, p = 

.108; Wilks’ Lambda = .95; partial eta squared = .05. Moreover, by considering the 

result of the three variables separately, there was no statistically significance 

difference for any of them by using the Bonferroni adjusted alpha level of 0.017  

(Pallant 2011). It is found that p-value for each of the three variables (0.022, 0.349, 

and 0.712) respectively which is greater than 0.017. This indicates that there were no 

significant differences between students of the control and experimental group, i.e. 

both groups are homogenous. The following are the results for the research questions: 

1. The first research question RQ1 is: What are the effects of FL in Physics 

teaching on the Palestinian secondary school students’ motivation?   

The hypothesis H01-1 "There were no statistically significant differences at the level 

of significance (α <0.05) between the two applications pre and post experimental 

sample in the motivation to learn physics" was tested using t-test. The results 
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(t=0.609, df=108 & Sig. 2-tailed=0.544) showed that there is no significant 

differences. Moreover, the mean and standard deviation for the pre and post FLM 

PMQ are (2.71 and 0.60) and (2.63 and 0.68) respectively.  

The hypothesis H01-2 "There were no statistically significant differences at 

the level of significance (α <0.05) in the motivation to learn physics between the two 

samples experimental and control in the post-test" was tested using independent 

samples T-Test. The results (t=1.964, df=107 & Sig. 2-tailed=0.025) showed that 

there is significant differences. Moreover, the mean and standard deviation for the 

experimental and control PMQ are (2.17 and 1.37) and (1.70 and 1.14) respectively. It 

is clear that the mean for the FLM (M=2.17) is greater than CTM (M=1.7). The results 

showed a significant difference in the domain PMQ toward experimental group.  

It was shown that there was no significant difference in PMQ between FLM 

and CTM in the pretest. Also, it is found that there was significant difference in PMQ 

between FLM and CTM in the posttest. Moreover, the mean of PMQ FLM posttest is 

greater than CTM one. So, FLM is effective in students' motivation toward learning 

Physics. 

2. The second research question RQ2 is: What are the effects of FL in Physics 

teaching on the Palestinian secondary school students’ achievement?  

The hypothesis H02-1 " There are no statistically significant differences at the level of 

significance (α <0.05) between the two applications pre and post experimental sample 

in the Physics achievement test." was tested using t-test. The results (t=-2.657, df=108 

& Sig. 2-tailed=0.009) showed that there is significant differences. Moreover, the 

mean and standard deviation for the pretest and posttest FLM PAT are (0.36 and 0.11) 

and (0.43 and 0.15) respectively. It is clear that the mean for the FLM posttest 

(M=0.43) is greater than FLM pretest (M=0.36). The results showed a significant 

difference in the domain PAT toward experimental group. 

The hypothesis H02-2: "There are no statistically significant differences at the 

level of significance (α <0.05) between experimental and control groups posttest in 
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Physics achievement test” was tested using t-test. The results (t=2.446, df=107 & Sig. 

2-tailed=0.016) showed a significant differences in achievement in physics test. 

Moreover, the mean and standard deviation for the FLM and CTM PAT are (0.43 and 

0.15) and (0.36 and 0.12) respectively. It is clear that the mean for the FLM (M=0.43) 

is greater than CTM (M=0.36). The overall results showed a significant difference in 

Physics achievement test toward the experimental group. This means that flipped 

learning treatment affected the Physics achievements for the students. 

3. The third research question RQ3 is: What are the effects of FL in Physics 

teaching on the Palestinian secondary school students’ critical thinking skills?  

The hypothesis H03-1 "There are no statistically significant differences at the level of 

significance (α <0.05) between the two applications pre and post experimental group 

in critical thinking skills" was tested using t-test. The results (t=--3.355, df=107 & 

Sig. 2-tailed=0.001) showed that there is significant difference toward the 

experimental posttest. Moreover, the mean and standard deviation for the pre and post 

FLM CCTST are (0.31 and 0.081) and (0.36 and 0.088) respectively. It is clear that 

the mean for the FLM posttest (M=0.36) is greater than FLM pretest CTM (M=0.31). 

The results showed a significant difference in the domain CCTST toward 

experimental group. 

The hypothesis H03-2: "There are no statistically significant differences at the 

level of significance (α <0.05) between experimental and control groups posttest in 

critical thinking skills " was tested using t-test. The results (t=2.281, df=107 & Sig. 2-

tailed=0.130) showed no significant differences in critical thinking test. Moreover, the 

mean and standard deviation for the FLM and CTM CCTST are (0.36 and 0.09) and 

(0.33 and 0.12) respectively. It is clear that the mean for the FLM (M=0.36) is greater 

than CTM (M=0.33). 

4. The fourth research question RQ4 is: What are the significant differences of 

the FL in Physics teaching on Palestinian secondary school students’ 

motivation, achievements and critical thinking skills concerning the students’ 

demographic factor? 
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The hypothesis H04 is: "There were no statistically significant differences at the level 

of significance (α <0.05) in posttest of the experimental group for each of the 

following: motivation to learn Physics, Physics achievement test and critical thinking 

skills test due to gender, age, living place and using internet at home”. The hypothesis 

was tested for each demographic factor by using the independent sample t-test and the 

one-way analysis of variance ANOVA. 

The hypothesis H04-1: "There were no statistically significant differences at 

the level of significance (α <0.05) in posttest of the experimental group for each of the 

following: motivation to learn Physics, Physics achievement test and critical thinking 

test due to gender. The hypothesis was tested using independent samples t-test. The 

results showed that it is significant for the Physics achievement test toward female 

students (t=-3.915, df=51 & Sig. 2-tailed=0.000); while it is not significant for 

motivation towards learning Physics and critical thinking skills. This means that the 

FLM is effective in helping female students to improve their scores in Physics 

achievement tests.  

The hypothesis H04-2: "There were no statistically significant differences at 

the level of significance (α <0.05) in posttest of the experimental group for each of the 

following: motivation to learn Physics, Physics achievement test and critical thinking 

skills due to age. The hypothesis was tested using the one-way analysis of variance 

ANOVA. The results are (α =0.006, α =0.040 and α =0.034) for motivation to learn 

Physics, Physics achievement test and critical thinking skills test respectively. It is 

clear that results are significant for all of the three variables because α is less than 

0.05. To find out the sources of variances, Post- hoc Tukey test was conducted. 

It is found that younger students of age 15 and 16 years old are motivated 

towards learning Physics more than older students of age 17 years old. The younger 

students’ Physics achievements of age 15 years are better than that of older students of 

age 16 years old. Also, the younger students’ critical thinking skills of age 15 years 

are better than that of older students of age 16 years old. As a conclusion, FLM has 

positive effects on the younger students’ motivation toward learning Physics, Physics 

achievements and critical thinking skills. Students’ age is a great determiner of 
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students’ motivation to learn Physics, Physics achievements and critical thinking 

skills. 

The hypothesis H04-3: "There were no statistically significant differences at 

the level of significance (α <0.05) in posttest of the experimental group for each of the 

following: motivation to learn Physics, Physics achievement test and critical thinking 

skills due to living place. The hypothesis was tested using the one-way analysis of 

variance ANOVA. The results are (α =.548, α =.738 and α =.748) for motivation to 

learn Physics, Physics achievement test and critical thinking skills test respectively. It 

is clear that results are not significant for any of the three variables because α is 

greater than 0.05. This means that the students living place will not affect 

implementing the flipped learning. Take in account that the variables for the living 

place are refugee camp, village and city. Nowadays in Palestine, these living places 

become nearer to each other and they are connected. 

The hypothesis H04-4: "There were no statistically significant differences at 

the level of significance (α <0.05) in posttest of the experimental group for each of the 

following: motivation to learn physics, Physics achievement test and critical thinking 

skills due to using internet at home. The hypothesis was tested using the one-way 

analysis of variance ANOVA. The results are (α =.540, α =.531 and α =.094) for 

motivation to learn Physics, Physics achievement test and critical thinking skills test 

respectively. It is clear that results are not significant for any of the three variables 

because α is greater than 0.05.  

This means that the implementation of the flipped learning will not be affected 

whatever the used internet at home. Take in account that the variables for the internet 

use at home are the devices PC desktop, laptop, tablet and smartphone mobile. The 

internet was available for all the students who were participated in this research study 

except one male student. The researcher offered him the CDs for the video lessons, 

but he directly subscribed and got internet access in order to go through video lessons 

presented for the flipped learning teaching method. 
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5. The fifth research question RQ5 is: What is the contribution of the FL in 

Physics teaching to Palestinian secondary school students’ motivation, 

academic achievements and critical thinking skills? 

The hypothesis H05 is: There are no significant impact on the post-test results over 

and above the effects of treatment and pre-test results. The multiple regressions were 

performed to examine the contribution of the pretest results and the treatment to the 

posttest results. It is found that Beta weights for each test, the post-test results are 

significantly correlated with pre-test results in each equation as expected. Beta 

weights for the treatment independent variables is significant for the PAT only (Beta = 

.399, T = 4.602, p < .05), while it is not significant for the other two variables PMQ 

(Beta = -.307, T = -1.509, p > .05), and CCTST PMQ (Beta = -.151, T = -1.160, p > 

.05).  

The results are inline and confirmed the earlier findings obtained with the t-test 

and ANOVA test. The predictable variable motivation to learn Physics entered at step 

1, explaining 4.6% of the variance in the FLM. While the Physics achievement test 

PAT entered at step 2, the total variance explained by the model as a whole was 8.5% 

as expected; the critical thinking skills variable was not predictable in both steps. 

6. This section includes the interview data to answer and support the fifth 

research question RQ5: What are the Physics teachers’ perceptions on the FL 

implementation inside the Physics classrooms?  

The question was divided into the following three interview questions: 1- In your 

opinion, what are the main advantages of the Flipped learning Model (FLM) 

implementation? 2- In your opinion, what are the main challenges for the Flipped 

Learning Model (FLM) implementation? 3- What are your comments and reflections 

on the study results? The study questions are about the effects of the FLM in teaching 

Physics on students’ motivation, achievement and critical thinking skills”. The 

qualitative data was obtained from Physics teachers interviews. The data was analyzed 

due to their perceptions about the advantages and challenges of FLM implementation 

in Palestinian secondary schools, and their comments and reflection on the research 



176 

 

 

study findings. 

The FLM is excited, interested and attractive for students. It is different than 

the CTM. Students view video lessons outside classroom at any place and at any time. 

FLM is a good example for personalizing learning that motivates students to learn by 

themselves. Students become self-learners that they can learn by themselves and 

search for learning resources on the internet sites. It supports the student-centered 

approach that leads to the personalization of learning. FLM helps students to be 

confident that it supports confidence and breaks the shyness barriers between students 

themselves and the teacher. Moreover, FLM helps the low- achieving students with 

sufficient time to talk and learn by themselves without shame from their colleagues. 

It is worth to mention that FLM improved students' research, thinking skills 

and inquiry skills in enjoyable conditions. In FLM, students are asking and discussing 

more than the CTM. The F2F time utilized to enrich knowledge, ideas and issues of 

high order thinking skill. Also, FLM encouraged students to think critically and 

present suggestions for improving their performance. Despite that, both Physics 

teachers considered FLM implementation for the first time as time and effort 

consuming. They need time to get used for this method especially in classroom 

management and developing video lessons. 

Concerning their comments on the research study findings, they agreed that 

FLM implementation motivates students towards Physics learning and the female 

students’ motivation was higher than male students’ motivation. Also, the FLM 

students’ Physics achievement was improved compared to other CTM students and 

this is expected. While for the critical thinking skills, both teachers stated that FLM 

improve students’ critical thinking skills.  

5.3 DISCUSSION OF FINDINGS 

The results summary of previous section 5.2 about this research study showed that the 

flipped learning method FLM was significantly effective compared to the 

conventional teaching method CTM, with respect to the students’ motivation to learn 
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Physics and Physics achievement. This means that FLM was more effective than 

CTM to improve students' motivation to learn Physics and to increase their Physics 

achievement. Also, the findings indicate that students of FLM performed better than 

the students of CTM in critical thinking skills. It was found that the gain scores and 

the added value of the experimental group between the pre- and post- CCTST scores 

(0.06; 20.00%) is greater than that of the control group (0.02; 6.45%). The results of 

this research suggest that students using FLM were affected positively compared to 

the students using the CTM in the three variables. Based on these results, this section 

will further elaborate on motivation towards learning Physics, Physics achievement 

and critical thinking skills.  

5.3.1 Effect of FLM on Motivation 

Motivation plays an important factor in the teaching/learning process. Teachers can 

teach only if the students have some desire (motivation) to learn (Orlich et al. 2010). 

Inside the classroom of the FLM, the teacher has the decision to provide all such 

concepts at the appropriate time for each student. When the content is appropriate and 

learning is paced appropriately then most of students can achieve the learning 

outcomes (Bloom 1984). Communication, motivation and classroom management are 

essential to the teaching/learning environment in which the effective learning can take 

place. This requires the teacher to possess the skills and techniques for communication 

with students and motivating them toward learning (Postlethwaite & Haggarty 2010). 

The results of this research study showed that students’ motivation to learn 

Physics was higher in the FLM than that for the students’ of the CTM in the Physics 

teaching for 11th scientific grade. There were no statistically significant differences 

for the pre-test scores between both experimental and control groups by using 

MANOVA analysis. After two months of implementing the FLM, the post-test was 

administered again for both groups. The result showed that there is significant 

difference between FLM and CTM of posttest in favor FLM (See page 136 section 

4.6.1). The results revealed that the students of the FLM are more motivated than the 

CTM students group.  
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The students’ motivation towards learning is very important in the Palestinian 

context because of the bad and unstable conditions under Israeli occupation. It is 

important for students to perform better. Concerning Physics topics, it is important for 

students to be motivated toward learning Physics because Physics is considered as a 

difficult subject and the percentage of students in the scientific secondary stream is 

very low compared to the humanity stream. By motivating students, this may increase 

the number of students’ percentage in the secondary scientific stream and they would 

perform better in Physics achievement. 

In CTM, the students were passive learners that they just learnt and received 

the concepts as the teachers’ explanations and what is found in the textbooks. In the 

FLM, students viewed the video lessons at home and prepare the lesson with the other 

related videos. The lecturing process in the CTM is boring and did not motivate 

students to learning ability. Since the FLM includes educational technologies 

integrated within the video lessons including animation and simulation, this will 

increase the opportunities for engaging and motivating students (Davies et al. 2013).  

Away of conventional teaching, in FLM the teachers initiate the lesson inside 

classroom in active learning mode, which causes the students to request for the video 

lessons that they prepared before the class session. This will give the opportunity for 

each student to talk, ask, discuss, explain and exchange opinions with each other 

freely which in turn increases their motivation well. This has been confirmed by 

Teacher 2: “FLM is an enjoyable method that is different from traditional lessons in 

which students only listen to teacher; FLM gives students more confidence when they 

are talking, present, and search. FLM is excellent example about student-centered 

learning strategy. Most of the students were happy and pleased to learn by FLM.  It is 

attractive for students”. So the student-centered approach becomes the dominant in the 

FLM that the students were engaged in learning according to their abilities and 

understanding. This will motivate the students and increase their capacities to 

understand the lesson well and better than the normal teaching. This is different from 

the conventional teaching where students are passive learners and just listen to the 

teachers lecturing and explaining lesson. 



179 

 

 

In the FLM video lessons, the addition of short animations and simulation 

videos Appendix T make the lessons more attractive, interactive and fun for the 

students and encourage them to prepare before coming to the classroom sessions and 

to search the internet for extra information. Teacher 2 commented: “This is the 

technology generation students’ age that using distances communication, which added 

more fun and motivation to the learning process. FLM encouraged students for 

improving the FLM implementation process. They suggested participation in 

preparing video lessons, adding more interactive activities and worksheets to the video 

lessons. FLM is exciting and interesting for students”. So, the students enjoyed the 

FLM teaching method as they positively reported to their teachers that may increase 

their motivation positively and this is in agreement with Zainuddin and Halili (2016). 

According to Berrett (2012) in flipping classrooms, students view video 

lessons through YouTube, Facebook groups or other LMS at home with their personal 

devices before going to school. This gave rise to students’ motivation and positive 

interaction towards their studies and improvement on the students’ attitudes and 

performance. Based on the above discussion, students in FLM treatment were able to 

learn in better manner compared to that of the CTM. The students spent sufficient 

time in group work discussion and searching for information and knowledge during 

the FLM implementation that may increase their motivation to learn Physics. The 

above explanations and interpretation might be the case for higher motivation for the 

FLM students than the normal teaching in two months’ time. As a conclusion, this 

study showed that FLM motivate the students to learn Physics. This result was 

confirmed by the previous studies for the school students or higher education institutes 

in general and not specific for Physics subject  (Leask 2005a; Tasouris 2009; Bathker 

2011; Civelek et al. 2012; Hamdan et al. 2013; Wang & Zhang 2013; Abeysekera & 

Dawson 2015). 

One of the major benefits of the FLM is that it saves time and enables students 

to recollect their missed lecture. In other words, it is found that the FLM students’ 

score is better than that of the traditional method. Among other writers who wrote on 

the students’ motivation, achievements and level of critical thinking, include Warter-

Perez and Dong (2012), Strayer (2007), Bathker (2011), Missildine et al. (2013) and 
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Toppo (2011). In their findings, they found that the FLM helped the students to 

understand the content effectively and develop the design skills; the learning 

environment needs development in order to be comfortable for the students’ learning, 

the students have the opportunity of practicing problems solving in groups and do 

experiments and FLM takes advantage of technology to impact on the students’ 

motivation and satisfaction. Furthermore, FLM is about helping students to understand 

difficult issues. 

5.3.2 Effect of FLM on Achievement 

Improving students’ academic achievement is an important issue in Physics teaching 

in Palestine. The higher achievement students in the physics or other academic 

subjects are valued in the society which sets high expectation on academic success 

and for entrance into more prestigious occupation (Okoye & Okecha 2008). Physics 

achievement is affected by the different learning styles (Al-Arfaj 2015), and this is the 

case with the FLM which is new interactive method for students. The academic 

achievement is very important for Palestinian students since it is one of the main 

popular judgment standards on their total potentialities and capacities. It is considered 

one of the main important and classical impressions about students’ progress in 

education. 

This research study revealed that students of FLM showed higher achievement 

than that of CTM in the Physics topics for 11
th

 grade (1
st
 scientific grade). The results 

showed significant differences between pretest and posttest of FLM in the Physics 

achievement test in favor posttest, and showed significant difference in Physics 

achievement test between the posttest of FLM and CTM in favor of FLM (See pages 

140-141 section 4.6.2). So, the overall results showed a significant difference in 

Physics achievement test toward the FLM group. This means that flipped learning 

treatment affected the Physics achievements for the students. 

In CTM, the students learnt and received the concepts as the teachers’ 

explanations and according to what is found in the textbooks. In the FLM, students 

viewed video lessons at home and prepare the lesson with the other related videos. 
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Some of the students search the internet for the required knowledge. They realize that 

they can have the information from many resources especially from the internet sites. 

One of the Physics teachers Teacher 2 reported that: “I believe that the most important 

features of the flipped learning is urging students to be self-learners and change their 

beliefs that they can learn by themselves and search for learning resources on the 

internet sites, which contradicts the common beliefs that teachers and books are the 

only source of information and knowledge.“ The students began to realize that the 

teacher and the book are not the main or only source of information. The lecturing 

process in the CTM is boring and did not motivate the students to learn effectively. 

At the beginning of the FLM implementation, the students face some problems 

in the time management. Teacher 1 stated in the interview that: “FLM is a good 

method but in the first 2-3 lessons, students faced some difficulty in time management 

through group discussion. At the beginning of FLM implementation, it was difficult 

for the teacher to guide students in their time management because there are no 

lectures from teacher.” This is because they used to listen to the teacher lecturing and 

discussing the lessons for about 50% of the session time but the FLM is different. 

They viewed lessons at home and prepare before coming to the classroom that they 

become responsible for their learning.  

Inside the classroom, the teacher began the active learning process directly 

without lecturing. Students were encouraged to question and ask about the video 

lessons. According to the constructivism, students began to build their knowledge and 

understanding on what they already know from the video lessons, which they viewed, 

and from the discussions inside the classroom. This will give the opportunity for each 

student to talk, ask, discuss, explain and exchange opinions with one another freely 

and without being shy. This FLM scenario lessons give students the chance to 

accommodate and build upon their knowledge which in turn increase their 

understandings well. Therefore, the student-centered approach becomes the dominant 

method in the FLM that the students were engaged in learning and learned by 

themselves according to their abilities and understanding. Teacher 1 confirmed this: 

“FLM is excellent example about student-centered learning strategy. Most of the 

students were happy and pleased to learn by FLM.  It is attractive for students.” This 
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will motivate the students and increase their capacities to understand the lesson better 

than the normal teaching. The teacher has enough time to move through the class to 

help each student. While the CTM is different, the students are just listening to the 

teachers lecturing and explaining the lesson. They summarize the important point and 

memorize them in order to recall in the exams because achievement is very important 

in their culture and society. 

In the FLM video lessons, the addition of short animations and simulation 

videos Appendix T make the lessons more attractive, interactive and fun for the 

students. It encourages them to prepare before coming to the classroom sessions and 

to search the internet for extra information. So, the students enjoyed the FLM teaching 

method as they positively reported to their teachers. Teacher 1 said: “Most of the 

students were happy and pleased to learn by FLM.  It is attractive for students.” 

It is clear from Section 5.2 that the average means scores of the pre-test 

Physics achievement were almost the same for both experimental and control and 

there were no statistically significant differences for both groups. By the end of the 

treatment process, which took place about two months, the post-test was implemented 

again to measure the scores difference between both groups. The results showed that 

the students’ scores of the FLM are higher than the students of the CTM. This shows 

that the FLM average mean scores were higher than that of the CTM. The results were 

statistically significant different in favor of experimental group. 

Depending on the above discussion, the FLM students were able to, 

understand, apply, analyze synthesis and evaluate in better manner compared to the 

students of the CTM. During the FLM implementation period, students spent more 

time in groups and peer work discussion and searching. Therefore, this increase the 

ability of retention of information and knowledge better, which in turn increase the 

motivation. It seems that FLM treatment initiated deeper knowledge processing that 

lead to better retention over longer period of time. This was confirmed by both 

Physics teachers through the interview. Teacher 1: “Undoubtedly, the FLM has 

positive effect on students Physics achievement scores in terms of their participatory 

skills, research skills and motivation which were improved.” Teacher 2: “Increasing 
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academic achievement was expected even in few ratios, especially for the students 

whose motivation increased and their involvement with the new method increased. It 

is logical that the achievement increased as long as the motivation increased. I think 

that FLM has helped students in deep retention and remembrance for the concepts 

which is very different than the CTM. The students became more able to remember 

everything they discover, explore and search by themselves. The teaching/learning 

process became easier to study and therefore the achievement increased.” 

The students improved their deeper content processing and their achievement 

gain. It seems that implementation of FLM  initiated deeper processing of information 

that leads to better retention of knowledge over a long period of time; which in turn 

improve their Physics achievement test. The previous discussions are some 

explanations and interpretation that might be the case for the FLM students score 

higher than the CTM in a short period of time in about two months. 

From another point of view, ICT is integrated in the Physics video lessons with 

addition of animation, simulation and interactive short videos. This will improve 

students’ learning and achievement because ICT attracts students and make them 

lively in class (Leask 2005a; Aina 2013b). Therefore, the integration of ICT increases 

students' motivation and achievement. In addition to that, video lessons were uploaded 

through YouTube channel. Video lessons with other short videos were placed in a 

learning management system LMS which is Blend Space, and then posted to 

Facebook group created for purpose of this research that enable FLM students to join 

it and view the whole lessons. A previous study approves that  integration of Web 2.0 

applications through Learning Management System (LMS) in secondary Physics 

education can support teaching and learning process and provide flexible and efficient 

collaborative learning among the students (Garofalakis et al. 2013). Also this is agreed 

with Hamdan et al. (2013), Chao et al. (2015), Wang and Zhang (2013) and 

(Zainuddin & Halili 2016) that the FL positively affects student achievement. Straw et 

al. (2015) discussed that students can perform well in the FLM because they work 

independently at their own pace while viewing the videos. 
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Hamdan et al. (2013) observed that the different subgroups of students used as 

the case study might achieve more because of the student-centered support. In 

agreement to this opinion (Musallam 2010; Papadapoulos & Roman 2010; Strayer 

2012; Wang & Zhang 2013; Chao et al. 2015; Zainuddin & Halili 2016) observed that 

FLM can be suitable for higher education students that it can increase their 

achievements. As a conclusion, the students’ Physics achievement was positively 

affected by the FLM implementation.  

5.3.3 Effect of FLM on Critical Thinking Skills 

The results showed no significant differences in critical thinking skills test between 

experimental and control groups posttest (See page 149 section 4.6.3). This result is in 

agreement with a similar study for high school mathematics students Saunders (2014). 

While, there is significant difference between pretest and posttest experimental group 

in favor of posttest (See page 146 section 4.6.3). The results showed a significant 

difference in the domain CCTST toward experimental group.  

It can be inferred that students implementing the FLM performed better in 

critical thinking skills test than that for the CTM one. The improved result for the 

FLM students was obtained within two month period of implementation. Take into 

account that thinking skills need time to understand and practice. It can be better if the 

FLM implementation time is longer to be one academic semester (4 months) or a 

complete academic year. 

The critical thinking skill is one of the important skills for the 21st century 

skills. Specifically, it is important for the Palestinian students because the Palestinian 

MOHE is in the process of integrating such skills in the secondary students curriculum 

to equip all students with such skills (MOEHE 2014:60). The critical thinking skills 

students’ results being not significant was in agreement with the Palestinian MOEHE 

(2014:62) that “the current Palestinian curriculum fails to support higher order 

thinking skills (such as critical thinking and research skills)”. Moreover, the 

Palestinian students’ critical thinking skills level is less than the mastery one 

according to UNICEF level. The critical thinking skills must be developed through 
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different subjects.  

Since the FLM supports active learning and students centered approach, it will 

improve students’ critical thinking skills (Agommuoh & Ifeanacho 2012; Hamdan et 

al. 2013). The partial significant in the critical thinking skills for the FLM students can 

be explained similar to Berrett (2012) study. In flipping classrooms, it is found that the 

teacher has an active role to play in helping students improve their thinking ability by 

always asking them about their readings and going through examples from the 

textbook. 

When considering the differences between the FLM and CTM posttest, this 

result didn’t agree with Marshall and DeCapua (2013) which stated that FLM increase 

the critical thinking skills for the students. Also, it contradicts the study of Rodrigues 

and Oliveira (2008) because they considered the relation between pupils’ performance 

in Physics and critical thinking is bidirectional; while in this research, the case is 

different that it was significant for the achievement and partially for the critical 

thinking skills. As a conclusion, the result showed that FLM partially affected 

students’ critical thinking skills positively. But when considering the differences 

between the FLM pretest and posttest, the case will be different.  

5.3.4 FLM and Demographic Factors 

The demographic factors of this research sample study are students’ gender (male and 

female), age (15, 16 and 17 years old), living place (refugee camp, village, city) and 

the used internet access devices (mobile, tablet, laptop and desktop PC. The fourth 

research question RQ4 was tested by using one-way analysis of variance ANOVA. 

The following are the results for each of the four demographic factors:  

a. Students’gender 

The results of posttest FLM group due to gender showed that it is significant for the 

Physics achievement test toward female students; while it is not significant for 

motivation towards learning Physics and critical thinking skills (See page 152 section 
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4.6.4). This means that the FLM is effective in helping female students to improve 

their scores in Physics achievement tests. In Palestinian case, it is normal that female 

students are performing better than male students. 

Bathker (2011) reported that female students were more satisfied in the FLM 

than male students, and the female participation is more active than that in traditional 

one. This active participation in FLM may be the case for better achievement. This 

result is in agreement with Straw et al. (2015) research that gender variable was 

affected by the FL. They found that female students were highly achievers and 

perform better in the FLM. The female students in the classroom were engaged with 

the FLM and benefitted from it; this is because they tended to be better organized and 

easily could understand the FLM approach more than male students. This result 

contradicts with Chen et al. (2015) study which shows that both male and female 

performed equally well. This study result is in agreement with Leach (2011) who 

conducted a study on university students to investigate the effects of critical thinking 

skills on gender.  

b. Students’age 

The results of posttest FLM group due to age showed significant differences for all of 

the three variables motivation to learn Physics, Physics achievement test and critical 

thinking skills(See page 153 section 4.6.4).. The source of variances was checked by 

conducting the Post- hoc Tukey test. It is found that younger students of age 15 and 16 

years old are motivated towards learning Physics more than older students of age 17 

years old. The younger students’ Physics achievements of age 15 years old are better 

than that of older students of age 16 years old. Also, the younger students’ critical 

thinking skills of age 15 years are better than that of older students of age 16 years 

old.  

Students’ age is significantly different in favor of younger students of age 15 

in each one of the three variables motivation to learn Physics, Physics achievement 

and critical thinking skills. The number of younger student of age 15 is only 6 out of 

52 students who participated in the FLM, i.e. their percentage is only 12%. As a 
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conclusion, FLM has positive effects on the younger students’ motivation toward 

learning Physics, Physics achievements and critical thinking skills. Students’ age is an 

important determiner of students’ motivation to learn Physics, Physics achievements 

and critical thinking skills. 

c. Students’livingplace 

The results of the posttest FLM group due to living place showed no significant 

differences for any of the three variables motivation to learn Physics, Physics 

achievement test and critical thinking skills (See page 156 section 4.6.4). Students’ 

living place was not significant with any of them. This is a good result for this 

research. It means that FLM is suitable for all students living in different places 

whether it is camp, village, town or city. Take in account that the variables for living 

place are refugee camp, village and city. Nowadays in Palestine, these living places 

become nearer to each other and they are connected. 

d. Students’internetuse 

The results of the posttest FLM group due to internet use are not significant for any of 

the three variables motivation to learn Physics, Physics achievement test and critical 

thinking skills (See page 157 section 4.6.4). This result is considered as a benefit for 

this research. This means that the process of viewing video lessons is important and 

not the used device. So implementation of the flipped learning will not be affected 

whatever the used internet at home. Take in account that the variables for the internet 

use at home are the devices PC desktop, laptop, tablet and smartphone mobile. The 

internet was available for all the students who were participated in this research study. 

This is good result that students can use any device for accessing internet in order to 

view the video lessons. 

5.3.5 Contribution of FLM 

The fifth research question focuses on the contribution of the FLM toward motivation 

to learn Physics, Physics achievement and critical thinking skills. The multiple 
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regressions analysis techniques were performed to examine the contribution of the 

pre-test results and the treatment to the post-test results for each of motivation, 

achievement and critical thinking skills. From the Beta weights for each test, it is 

found that each post-test result is significantly correlated with pre-test results in each 

equation as expected. By investigating Beta weights for the treatment of the 

independent variables, it is shown that it is significant for the Physics achievement 

only, while it is not significant for the other two variables motivation and critical 

thinking skills (See page 161 section 4.6.5). 

The results are inline and confirmed the earlier findings obtained with the t-test 

and ANOVA. The predictable variable motivation to learn Physics entered at step 1, 

explaining 4.6% of the variance in the FLM. While the Physics achievement test PAT 

entered at step 2, the total variance explained by the model as a whole was 8.5% as 

expected, the critical thinking skills CCTST variable was not predictable in both steps. 

5.3.6 Teachers' Perception about FLM  

The following section contains the Physics teachers’ responses about the advantages 

and challenges of the FLM. Their responses revealed that FLM positively affected 

students’ motivation, achievement and critical thinking skills, in addition to the 

acquired characters such as self-learning, self-confidence, responsible for their 

learning and searching skills. In addition to that, FLM makes the teaching/learning 

process enjoyable, interactive and fun. This result reached an agreement with the 

findings in the literature that showed teachers opinions about positive environment of 

FLM (Berrett 2012; Green 2012; Hamdan et al. 2013; Stifle 2014). 

The FLM is excited, interested and attractive for students. It is different than 

the CTM. Students view video lessons outside classroom at any place and at any time. 

FLM is a good example for personalizing learning that motivates students to learn by 

themselves. Students become self-learners that they can learn by themselves and 

search for learning resources on the internet sites. It supports the student-centered 

approach that leads to the personalization of learning. FLM helps students to be 

confident that it supports confidence and breaks the shyness barriers between students 
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themselves and the teacher. Despite that, both Physics teachers considered FLM 

implementation for the first time as time and effort consuming. They need time to get 

used for this method especially in classroom management and developing video 

lessons. 

Concerning their comments on the research study findings, they agreed that 

FLM implementation motivates students towards Physics learning and the female 

students’ motivation was higher than male students’ motivation. Also, the FLM 

students’ Physics achievement was improved compared to other CTM students and 

this is expected. While for the critical thinking skills, both teachers stated that FLM 

improve students’ critical thinking skills. 

As a conclusion, the results showed that FLM implementation positively 

affected students’ motivation to learn Physics and Physics achievement. In addition to 

that, the Physics teachers’ qualitative responses confirm the results and showed that 

their opinions about FLM were acceptable and positive. As a recommendation, 

students need more orientation and follow up to be sure that they prepared lessons at 

home before the classroom F2F session. Teachers need training for implementing the 

FLM on ICT integration, video lesson, editing video lesson by using suitable packages 

and related web 2.0 applications for effective use of social media. This is in agreement 

with the research results of Findlay-Thompson and Mombourquette (2014). It will be 

great to have a learning management system LMS that allow teachers follow their 

students learning and assessment. 

5.4 IMPLICATIONS OF THE RESEARCH STUDY 

The flipped learning researches and implementations began since a decade that it is 

new. This research will be an added value to the existing flipped learning researches. 

It will increase the literature in this area. Also, this research study will fill a gap in the 

effectiveness of FLM on high school students’ achievement as recommended by 

Hamdan et al. (2013) and Chao et al. (2015).  
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In FLM, students have more degrees of freedom of diversity for learning 

concerning time, place and internet devices while viewing video lessons. Time is the 

first degree of freedom that they can view video lessons at any time they want whether 

it is outside the classroom, during the day, night or early morning. Second degree of 

freedom is the place that they can view video lessons whether it is in their homes, in 

the garden, park, beach or any other favorite place; whether they were sitting on 

chairs, laying on bed, even walking, or doing their fitness. The third degree of 

freedom is the internet device. This research showed that there were no significant 

differences in using internet device, so they can use PC, laptop, tablet, or smartphone 

for viewing video lessons. 

FLM has the ability to maximize the learning opportunities. The majority of 

the theoretical part of the textbooks and the low level due to Bloom taxonomy part of 

the lesson can be learned outside classroom through video lessons, while the practical 

part and the higher level of thinking can be learned F2F inside the classroom session 

in active and interactive way. Moreover, FLM provides the chance for personalized 

learning. Students before classroom session prepare video lessons and understand it 

due to their abilities. They can get more information from internet. Inside the 

classroom session, teacher has the ability to move among students offering help for 

each student. Each student can receive support according to his/her need.  

Students can surf the internet for different resources to read, hear and see. 

Moreover, they can find interactive topics to manipulate different variable; also they 

can do virtual experiments. This gave the FLM students excellent opportunity to get 

experience for developing their searching compared to other students in conventional 

group. FLM offer the chance for students to take responsibilities for their learning 

more than other student of CTM. In CTM, they are applying the saying “one method 

fit all size” that all students learn directly from the teacher lecturing and discussing by 

using textbooks resources. While in the FLM, students have the chance to diverse 

their learning. They can work in groups, discuss, present freely without being shy. 

FLM has advantages more than the CTM. This research study results including the 

video lessons and the Flipped Learning Teacher’s Guide (FLTG) revealed the positive 

effectiveness of FLM implementation on students’ motivation towards learning 
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Physics, Physics achievement and partially critical thinking skills. Therefore, the 

implications are as follows: 

1.   Integration of ICT in Physics education maximize the students’ learning 

opportunities. Implementation of FLM requires integration of ICT in 

education. So, implementing FLM can be a channel for integration of ICT in 

education. The developed video lessons can be used by Physics teachers for 

flipping their classrooms.  

2.   Implementing FLM affecting both male and female students, and it was 

significant for females in motivation toward learning Physics. FLM can be 

used for both boys and girls, and for encouraging girls in rural areas toward 

continuing their learning particularly in Physics teaching to increase the 

number of students in the scientific stream. 

3.   Achievement concept is an important issue in Palestinian context specially 

for the general high school certificate (Tawjihi), so it is important for 

implementing FLM on secondary school students to increase the 

achievements. 

4.   FLM is considered as a suitable method for engaging the 21st century 

learners (Hantla 2014). 

5.  To promote students toward enrolling in the scientific stream in Palestine, 

FLM was successful for motivating students toward learning Physics and 

Physics achievement. 

6.   Palestinian MOEHE was raising and implementing the slogan of 

“Digitization of Education” in the academic year 2015/2016, since utilizing 

FLM requires integration of ICT, so FLM will support this slogan. 

7.   MOEHE can utilize FLM in teacher professional development programs in 

order to maximize the interaction time inside the classroom between teacher 
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and students, and among students themselves. The FLTG can be used as a 

template for developing other guides.  

8.   This study can be helpful for all stakeholders concerning teaching and 

learning process for their further research and implication based on this 

research results. 

9.   FLM can improve and promote the image about teaching and learning 

Physics. In general, Physics has negative image that it is difficult to learn and 

understand. FLM motivate students and improve their Physics achievement. 

5.5 LIMITATIONS OF THE STUDY 

This research was limited by the use of quasi – experimental methodology. It is not 

easy to control all factors affecting this research experiment. Despite the two Physics 

teachers have the same qualifications and experience i.e. Physics degree and Master in 

science education; no one can guarantee that both of them to teach similar to the other 

in both groups. Teachers are experienced in teaching and they are using different 

teaching methods. In the control groups, teachers may use active learning and group 

work similar to the FLM. Moreover, the teachers are not experienced in FLM. In order 

to conduct FLM research, it is recommended to select experienced teachers in FLM 

(Jaschik & Lederman 2014), this may cause more accurate results or to be different 

than this research results. 

The schools type can be another limitation. The research was conducted in two 

government schools in Ramallah and Al-Birah Directorate of Education. One school 

was for girls only, while the other was for boys only. So it can’t be generalized to all 

secondary scientific schools in other districts in Palestine or all over the world. It was 

just for Physics subject and for 11th grade of scientific stream and for the schools that 

have almost the same environments. 

Another issue for limitation is time. The research was conducted in second 

semester of the academic year 2014/2015 during mid-March 2015 – mid May 2015 



193 

 

 

for two months. Two months of FLM implementation may be not enough to examine 

the research questions. Moreover, the Physics content was the same as in the 

textbooks and was not selected randomly. The quasi- experimental design was 

assumed to take control of everything for both groups except the treatment for the 

experimental design so that any change in the post-test can be attributed only to the 

experimental treatment that was manipulated by the researcher (Gall et al. 2003). The 

sample size of this study was one of the limitations that it was not large enough, which 

may result in little statistical power. 

5.6 RECOMMENDATIONS FOR FURTHER RESEARCHES 

This study examined the effectiveness of ICT integration in Physics teaching for 

flipping classrooms in Palestinian scientific secondary schools. It focused on students' 

motivation toward learning Physics, Physics academic achievement and critical 

thinking skills for 11
th

 scientific grade students through FLM implementation 

compared to the conventional instructions. The experimental group sample was 57 

students and the control group was 56 students. The duration of this study was two 

months during second semester of the academic year 2014/ 2015. The study of physics 

topics were static charge including electric force, electric potential, electric field, 

capacitors and capacitance. For further future recommendations, the following 

research studies are suggested: 

1. More researches are needed on of flipped learning in order to check its 

effectiveness for Palestinian schools by utilizing ICT in the teaching and 

learning process. 

2. Increasing or doubling the research sample for the same grade and topic for 

more accurate results and comparison with these results. 

3. Conduct researches for other scientific subjects such as Chemistry, Biology, 

Mathematics, social science and linguistic subjects and to make comparison 

between them. 
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4. Researches for different students’ ages and stages in the primary, preparatory 

grades, and in higher education. 

5. Doubling or increasing the research study period to a full semester or even for 

all the academic year.  

6. Examining the effectiveness of FLM on other variable such as students’ 

satisfaction, misconception and conceptual change, attitudes, communication 

skills, and personalized learning. 

7. Conducting research by using other Physics topics such magnetism, classic 

mechanics and fluids. 

8. The quasi experimental research method was used in this study. Other research 

can use different quantitative method or even qualitative one. 

9. Conducting research for other schools in private sector, UNRWA, Coed 

schools and in different districts to compare with this research results. 

5.7 CONCLUSION 

Motivations towards learning and academic achievement are very important and 

valued in Palestinian culture. Recently, MOEHE conducted central workshop included 

all stakeholders for developing the national assessment strategy for improving the 

academic achievement system. Based on this, the researcher conducted this 

experimental research by utilizing FLM to examine whether this technique could fulfil 

the objective of improving students' motivation and academic achievement mainly in 

Physics teaching. The results were positively significant; it approved that the 

technique have the potential to improve students’ motivation and achievement. 

Moreover, the Physics teachers’ opinions were positive and encouraging about 

utilization of flipped learning. 
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The FLM is a new approach that leads to student-centered approach and 

personalization of learning. It needs further improvement. In addition to that, more 

effort should be taken to identify the best suitable teaching method for students. 

However, the most important question is not “Whether to flip or not?” It is “What is 

the best technique that student learn through? Implementing FLM in Palestinian 

schools can help decision makers to motivate students and make them active 

participant in the learning process and improve their academic achievement and 

critical thinking skills. The FLM needs more research generalizations in order to 

disseminate it to other secondary schools and for other academic subjects. To 

implement the FLM in other schools, this study recommended additional researches to 

compare the effect of FLM on other academic subjects, other locations and involving 

different basic grades and higher education specializations. 
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  Appendix A

PAMPHLET THAT DISTRIBUTED TO FEMALE STUDENTS ABOUT 

THE FLIPPED LEARNING IMPLEMENTATION INSIDE THE 

SCHOOL 

 بسم هللا الرحمن الرحيم

 Flipped Learningالتعلم المعكوس 

   Flipping Classroomsالصفوف المقلوبة 

 حضرة ولي أمر الطالبة:... ... ... ...  ... ... ... ... المحترم

( في تعليم الفيزياء ضمن نهج ICTيقوم الباحث بدراسة مدى تأثير إدماج تكنولوجيا المعلومات واالتصاالت  )

الفيزياء لدى عينة الصفوف المقلوبة )التعلم المعكوس( على التحصيل ومهارات التفكير الناقد والدافعية نحو تعلم 

من طلبة الصف األول الثانوي العلمي في فلسطين كمتطلب للحصول على درجة الدكتوراه،وعليه فقد تم اختيار 

شعبة ابنتكم )شعبة ب( في مدرسة البيرة الثانوية للبنات لتطبيق التجربة عليها، راجيا موافقتكم ودعمكم لهذه 

 التجربة الجديدة في فلسطين.

( ICTوس هو نموذج تربوي حديث يرمي إلى استخدام تكنولوجيا المعلومات واالتصاالت )التعلم المعك

 بطريقة فعالة بحيث يعكس ويقلب نظام التعليم التقليدي رأسا على عقب.

في التعليم التقليدي تتلقى الطالبة معلومات الدرس من خالل الشرح والمحاضرة داخل الغرفة الصفية، 

الوظيفة والواجبات التعليمية لتعميق المفاهيم المهمة داخل البيت وحدهه، األمر الذي ال يراعي وتقوم الطالبة بحل 

الفروق الفردية للطلبة وتفريد التعليم. بينما في التعلم المعكوس أو الصف المقلوب تتلقى الطالبة المعلومات وشرح 

ق المفاهيم داخل الصف بمساعدة الطلبة األقران الدرس داخل البيت وتقوم بحل الوظيفة والواجبات التعليمية وتعمي

 والمعلمة.

 -أو معلم آخر–تستخدم التكنولوجيا في نقل الدرس للبيت من خالل الوسائط المتعددة حيث تقوم المعلمة 

بإعداد الدرس على شكل ملف مرئي لشرح المفاهيم الجديدة والتركيز على مفاهيم المعرفة والتذكر باستخدام 

 سمعية والبصرية وبرامج المحاكاة، لتكون في متناول الطلبة قبل الدرس.التقنيات ال

( دقيقة ويتم رفعه على شبكة االنترنيت من خالل اليوتيوب ووضع 17-11تتراوح مدة الدرس المرئي )

الرابط في أحد مواقع الويب أو شبكات التواصل االجتماعي، وللتسهيل على الطلبة، فقد تم إنشاء مجموعة على 

 بعنوان:  UKMفيسبوك خاصة بهن ومعلمتهن والمشرفين على دراستي من الجامعة الوطنية الماليزية ال

 FlippedPhysicsLearningforGirls“تعلم الفيزياء المعكوس "

  https://www.facebook.com/groups/872233919485678راجيا االنضمام للمجموعة    

 

https://www.facebook.com/groups/872233919485678
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تقوم الطالبة باالطالع على الفيديو وتحضير الدرس المطلوب وذلك خارج الدوام المدرسي ومن اي مكان 

يتوفر فيه النت في البيت مثال ومن خالل الجهاز المالئم له مثل جهاز الحاسوب البيتي او المحمول او اللوحي او 

الطالبة من االطالع على الدرس أكثر من مرة وحسب حاجتها، ليتسنى لها استيعاب  الهاتف الذكي، وبهذا تتمّكن  

المفاهيم الجديدة. وفي هذه الحالة تأتي الطالبات إلى الغرفة الصفية ولديهن االستعداد التام لتطبيق تلك المفاهيم، 

ي االستماع إلى شرح والمشاركة في األنشطة الصفية، وحل المسائل التطبيقية بدالً من إضاعة الوقت ف

المعلمة.واستعدادا للحصة الصفية، تقوم الطالبة باالجابة عن السؤالين أدناه باإلضافة الى أي سؤال يمكن طرحه 

 من المعلمة:

 ،كتابة فقرة قصيرة عن المعلومات واالشياء الجديدة التي تعلمتها 

 .سؤال تريد االجابة عنه من المعلمة او الطلبة 

يو يعتبر عنصراً مهماً في التعلم المعكوس، واألهم من ذلك أسلوب التدريس المالئم صحيح ان درس الفيد

لذلك داخل الغرفة الصفية، فالمعلمة لديها االبداعات في استخدام التعلم البنائي والتعلم النشط من عمل المجموعات 

الءمة نموذج التعلم المعكوس إليجاد وتعلم األقران والتعلم القائم على المشاريع وما الى ذلك من أساليب فعالة لم

 الدافع والمحفز لدى الطلبة للتعلم واالرتقاء بمستوى مهارات التفكير العليا لدى الطلبة.

الهدوء التام غير مطلوب داخل الغرفة الصفية، فالطالبات يتحدثن مع بعضهن البعض بشكل ثنائي او بشكل 

وتساعد كل طالبة حسب حاجتها مما يساعد ويحفز الطالبات مجموعات منظمة، والمعلمة تتجول بين الطالبات، 

الخجوالت بطلب المساعدة من المعلمة وبشكل فردي، وفي هذه الحالة تكون المعلمة المرشدة والمنظمة لتعلم 

 الطلبة والمساندة والداعمة لكل منهن.

 متوقع من الطالبة ما يلي:

"اختبار الفيزياء" و "اختبار التفكير الناقد" خالل حصتين قبل البدء  اإلجابة عن استبانة "الدافعية لتعلم الفيزياء" و

بتطبيق التجربة خالل هذا الشهر وبعد االنتهاء من التطبيق في نهاية هذا الفصل، وذلك لمعرفة أثر التعلم 

تفاعل المعكوس عليهن. والتحضير الجيد لدروس الفيزياء في البيت وخالل المجموعة الخاصة على الفيسبوك وال

داخل الغرفة الصفية. علما أن بيانات ونتائج هذه االختبارات ليست لها اي عالقة بعالمة المدرسة ولن يطلع عليها 

 اي أحد غير الباحث وبدون معرفة أسماء الطالبات.

 لمزيد من المعلومات 

 Zaher Atwa زاهر عطوةالباحث: 

 ،0599835947جوال  

Atweh@hotmail.com Email:        .www.FB.com/ZaherAtweh 

PS: Another similar pamphlet was distributed to the male students by changing the 

name of the school and the Facebook Group names. 

  

mailto:Atweh@hotmail.com
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http://www.fb.com/ZaherAtweh
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  Appendix B

SCIENCE MOTIVATION QUESTIONNAIRE II (SMQ-II) 

© 2011 SHAWN M. GLYNN, UNIVERSITY OF GEORGIA, USA 

In order to better understand what you think and how you feel about your science 

courses, please respond to each of the following statements from the perspective of 

“When I am in a science course…” 

No. Statement 
Never 

0 

Rarely 

1 

Some-
times 

2 

Often 

3 

Always 

4 

01 The science I learn is relevant to my life.      

02 I like to do better than other students on 

science tests. 

     

03 Learning science is interesting.      

04 Getting a good science grade is important to 

me. 

     

05 I put enough effort into learning science.      

06 I use strategies to learn science well.      

07 Learning science will help me get a good job.      

08 It is important that I get an "A" in science.      

09 I am confident I will do well on science tests.      

10 Knowing science will give me a career 

advantage. 

     

11 I spend a lot of time learning science.       

12 Learning science makes my life more 

meaningful. 

     

13 Understanding science will benefit me in my 
career. 

     

14 I am confident I will do well on science labs 
and projects. 

     

15 I believe I can master science knowledge and 

skills. 

     

16 I prepare well for science tests and labs.      

17 I am curious about discoveries in science.      

18 I believe I can earn a grade of “A” in science.      

19 I enjoy learning science.      

20 I think about the grade I will get in science.      

21 I am sure I can understand science.      

22 I study hard to learn science.      

23 My career will involve science.      

24 Scoring high on science tests and labs matters 

to me. 

     

25 I will use science problem-solving skills in 

my career. 

     

Note. The SMQ-II is copyrighted and registered. Go to http://www.coe.uga.edu/smq/ 

for permission and directions to use it and its discipline-specific versions such as the 

Biology Motivation Questionnaire II (BMQII), Chemistry Motivation Questionnaire II 
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(CMQ-II), and Physics Motivation Questionnaire II (PMQ-II) in which the words 

biology, chemistry, and physics are respectively substituted for the word science. 

Versions in other languages are also available. 
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  Appendix C

PHYSICS MOTIVATION QUESTIONNAIRE II (PMQ-II) 

© 2011 SHAWN M. GLYNN, UNIVERSITY OF GEORGIA, USA 

In order to better understand what you think and how you feel about your Physics 

courses, please respond to each of the following statements from the perspective of 

“When I am in a Physics course…” 

No. Statement 
Never 

0 

Rarely 

1 

Some-
times 2 

Often 

3 

Always 

4 

01 The Physics I learn is relevant to my life.      

02 I like to do better than other students on 
Physics tests. 

     

03 Learning Physics is interesting.      

04 Getting a good Physics grade is important to 

me. 

     

05 I put enough effort into learning Physics.      

06 I use strategies to learn Physics well.      

07 Learning Physics will help me get a good 

job. 

     

08 It is important that I get an "A" in Physics.      

09 I am confident I will do well on Physics 
tests. 

     

10 Knowing Physics will give me a career 
advantage. 

     

11 I spend a lot of time learning Physics.      

12 Learning Physics makes my life more 

meaningful. 

     

13 Understanding Physics will benefit me in 

my career. 

     

14 I am confident I will do well on Physics 

labs and projects. 

     

15 I believe I can master Physics knowledge 

and skills. 

     

16 I prepare well for Physics tests and labs.      

17 I am curious about discoveries in Physics.      

18 I believe I can earn a grade of “A” in 

Physics. 

     

19 I enjoy learning Physics.      

20 I think about the grade I will get in Physics.      

21 I am sure I can understand Physics.      

22 I study hard to learn Physics.      

23 My career will involve Physics.      

24 Scoring high on Physics tests and labs 
matters to me. 

     

25 I will use Physics problem-solving skills in 

my career. 

     

Note. The SMQ-II is copyrighted and registered. Go to http://www.coe.uga.edu/smq/ 

for permission and directions to use it and its discipline-specific versions such as the 
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Biology Motivation Questionnaire II (BMQII), Chemistry Motivation Questionnaire II 

(CMQ-II), and Physics Motivation Questionnaire II (PMQ-II) in which the words 

biology, chemistry, and physics are respectively substituted for the word science. 

Versions in other languages are also available. 
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  Appendix D

PERMISSION FOR USING THE SCIENCE MOTIVATION 

QUESTIONNAIRE 

From: Shawn M Glynn sglynn@uga.edu 

To: zaher M. Atwa atweh@hotmail.com  

http://coe.uga.edu/outreach/programs/science-motivation 

Dear Dr. Atweh, 

Yes, the SMQII is designed to be used with both college and high school students 

(e.g., 17 years of age)--see downloadable Bryan article at above Internets site. The site 

also provides other articles and permission directions for using SMQII. Best wishes 

for your research with the SMQII, 

Shawn Glynn 

 

Shawn M. Glynn 

Josiah Meigs Distinguished Teaching Professor, Emeritus 

Department of Educational Psychology 

Department of Mathematics and Science Education 

University of Georgia 

Athens, GA 30602     

 

From: Zaher Atweh <atweh@hotmail.com> 

Sent: Monday, February 16, 2015 4:29 AM 

To: Shawn M Glynn  sglynn@uga.edu  

Subject: Science Motivation Questionnaire  

  

Dear Dr Glynn; 

Hoping that you are doing well, and I would like to congrats you for your publications 

about the SMQ. 

I would like to use your tool Science Motivation Questionnaire II 2011 Shawn M. 

mailto:sglynn@uga.edu
mailto:atweh@hotmail.com
http://coe.uga.edu/outreach/programs/science-motivation
mailto:atweh@hotmail.com
mailto:sglynn@uga.edu
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Glynn in my PhD research, and I'll use the following citation. (Glynn, S. M., 

Brickman, P., Armstrong, N. & Taasoobshirazi, G. 2011. Science motivation 

questionnaire II: Validation with science majors and non-science majors. Journal of 

Research in Science Teaching 48 (10): 1159-1176.). 

My main question is: Is it possible to use it for high school students of age 17 

years old, although it is prepared for college students? If so, do I need to pilot it 

for validity and reliability? 

I'll translate it to Arabic by 2-3 experts and change Science to Physics.  After using it, 

I'll send you the Arabic version. 

 

Just to give you some brief about my research. 

My PhD research title is "Effectiveness of ICT Integration in Physics Education: 

Flipping Classroom". The aim is to investigate the effects of Flipping Classrooms on 

Secondary Students Motivation, Critical Thinking Skills and Achievements. Mainly, it 

is quantitative research. 

Now, I am preparing for implementing my research in scientific secondary schools 

during this spring semester.  

 

Best Regards 

Zaher M. Atwa 
 

Director of Educational Resources Dept. 

DG for Educational Technologies and IT 

Ministry of Education 

Ramallah, Palestine 

Mobile: (970)-599-835-947 

Work: (970)-(2)-240-1119 
Skype : Zaher.Atweh 
Find me on  Facebook  | LinkedIn  | Twitter | MyFreeSkyLife 
 

  

https://www.facebook.com/ZaherAtweh
https://www.linkedin.com/pub/zaher-atweh/3/b98/523
https://twitter.com/ZaherAtweh
https://www.facebook.com/MyFreeSkyLife
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  Appendix E

REVIEWERS OF THE PHYSICS MOTIVATION QUESTIONNAIRE 

PMQ TOOL 

No

. 
Expert Name Position Working Place 

1 
Dr. Muhammad 

Omran 

Dean of College of 

Education 

UNRWA/ College of 

Education 

2 Ms. Mona Shalhoub 
Researcher/ Educational 

Supervisor 

Ministry of Education & 

Higher Education 

3 Dr. Nader Wahbeh Senior Researcher Al-Qattan Foundation 

4 Dr. Omar Atwan 
Director General for 

Assessments and Evaluation 

Ministry of Education& 

Higher Education 

5 Dr. Refa’ Ramahi Assistant Prof. 
Birzeit University / 

Educational Faculty 

6 Dr. Sofia Rimawi 
Head of Research & 

Evaluation Section 

Ministry of Education& 

Higher Education 

7 Dr. Osama Abu Baha Assistant Prof. 
UNRWA/ College of 

Education 

8 Dr. Ziad Qubajah Assistant Prof. 
Al- Quds University / 

Educational Faculty 
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  Appendix F

Arabic Copy of the Physics Motivation Questionnaire 

 بسم هللا الرحمن الرحيم

  

 لفيزياءلتعلم ا استبانة الدافعية

 

 عزيزي الطالب/ عزيزتي الطالبة، 

( فووي تعلوويم الفيزيوواء ICTيقوووم الباحووث بدراسووة  موودى  تووأثير إدموواج تكنولوجيووا المعلومووات واالتصوواالت ) 

المعكوس( على دافعية تعلم الفيزياء لدى عينة مون طلبوة الصوف األول الثوانوي ضمن نهج الصفوف المقلوبة )التعلم 

( فقورة، لكول فقورة خمسوة 25العلمي في فلسطين. لذا ي رجى التفضل باإلجابة عن فقرات االسوتبانة التوي تتكوون مون )

متطلووب لدرجووة ( دقووائق. وستسووتخدم هووذه اإلجابووات ألغووراع البحووث العلمووي ك10بوودائل. علمووا أن موودة االسووتبانة )

 الدكتوراه. سأكون شاكرا لكم لإلجابة عن جميع الفقرات.

   

 2015أيار  -الباحث: زاهر عطوة، فلسطين

 القسم األول:

     ،)          ( :معدل الفصل األول الكلي )         ( :معدل الفصل األول في الفيزياء 

 (        :أنثى               2( ذكر           )1الجنس )   العمر: )        (  سنة 

 ( :مدينة.3(  قرية،                )2( مخيم،         )1مكان السكن  ) 

 ( :ضع دائرة حول رقم الجهاز األساسي المستخدماستخدم االنترنيت في البيت من خالل جهاز) 

1 2 3 4 5 

الحاسوب 

 الشخصي

الحاسوب المحمول 

 )الالبتوب(
 التلفون الحاسوب اللوحي )التابلت(

ال يوجد 

 انترنيت
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 القسم الثاني: فقرات االستبانة

مبحث الفيزياء، الرجاء اإلجابة عن جميع الفقرات التالية من منظور لنتمكن من فهم ما تفكر به وكيف تشعر نحو 

نادراً  (،0"، وذلك بوضع دائرة حول الرقم المناسب علما أن األرقام تعني: أبداً )عندما تكون في حصة الفيزياء"

 (4(، دائماً )3(، عادةً )2(، أحياناً )1)

 الفقرة الرقم
أبداً 

(0) 
نادراً 

(1) 
أحياناً 

(2) 
عادةً 

(3) 
دائماً 

(4) 

 4 3 2 1 0 الفيزياءالتياتعلمهاذاتعالقةبحياتي 01

 4 3 2 1 0 أحب أن أؤدي أفضل من الطلبة اآلخرين في اختبارات الفيزياء 02

 4 3 2 1 0 مشوقتعلم الفيزياء  03

 4 3 2 1 0 الحصول على عالمة جيدة في الفيزياء مهم جدا بالنسبة لي 04

 4 3 2 1 0 أبذل مجهودا كافيا في تعلم الفيزياء 05

       

 4 3 2 1 0 أستخدماستراتيجياتلتعلمالفيزياءبشكلأفضل 06

 4 3 2 1 0 تعلم الفيزياء سيساعدني في الحصول على عمل جيد 07

 4 3 2 1 0 منالمهمالحصولعلىعالمة"ممتاز"فيالفيزياء 08

 4 3 2 1 0 أنا واثق أنني سأجتاز اختبارات الفيزياء بتفوق. 09

 4 3 2 1 0 المعرفة الفيزيائية تعطيني أفضلية في الحصول على عمل )وظيفة( 10

       

 4 3 2 1 0 أقضيكثيرامنالوقتفيتعلمالفيزياء 11

 4 3 2 1 0 أكثر تعلميللفيزياءيجعلحياتيذاتمعنى 12

 4 3 2 1 0 تعلميللفيزياءيفيدنيفيمهنتي 13

 4 3 2 1 0 أناواثقبأننيسأنجزجيدابمختبراتالفيزياءوالمشاريعالمتعلقةبها 14

15 الفيزيائيةوالمهاراتالمعارفإتقاناستطيعأنني4 3 2 1 0 أعتقد 

      

 4 3 2 1 0 احضربشكلجيدالمتحاناتالفيزياءومختبراته 16

 4 3 2 1 0 أناشخصفضوليحيالاالكتشافاتالفيزيائية 17

 4 3 2 1 0 اعتقدأننيأستطيعالحصولعلىتقدير"ممتاز"فيالفيزياء 18

 4 3 2 1 0 أستمتع بتعلم الفيزياء 19

 4 3 2 1 0 الفيزياءأفكر بالعالمةالتي سأحصل عليها في  20

       

 4 3 2 1 0 أنا متأكد أنني أستطيع فهم الفيزياء 21

 4 3 2 1 0 أدرس بجد ألتعلم الفيزياء 22

 4 3 2 1 0 عملي )وظيفتي( ستتضمن استخدام العلوم الفيزيائية 23

 4 3 2 1 0 تحقيق عالمة عالية في اختبارات الفيزياء ومختبراته تعنيني كثيرا 24

 4 3 2 1 0 سأستخدم مهارات حل المشكالت الفيزيائية في عملي 25

 

 شكرا لكم.    نهاية االستبانة، 



224 

 

 

  Appendix G

REVIEWERS OF THE PHYSICS ACHIEVEMENT TEST PAT TOOL 

No. Expert Name Position Working Place 

1 Dr. Ehab Shukri Director of Development Ministry of Education & 

Higher Education 

2 Mr. Omar Salem Physics Teacher 
Ramallah & Al-Bireh 

Educational Directorate 

3 Mr. Raed Ahmad Physics Supervisor 
Bethlehem Educational 

Directorate 

4 Mr. Sadeq Qarout Physics Teacher 
Tulkarem Educational 

Directorate 

5 Dr. Sofia Rimawi 
Head of Research & 

Evaluation Section 

Ministry of Education & 

Higher Education 

6 
Mr. Sufian 

Swaileh 
Physics Supervisor 

Qalqilya Educational 

Directorate 

7 
Mss Suhair 

Khalifa 
Physics Teacher 

Ramallah & Al-Bireh 

Educational Directorate 

8 Dr. Ziad Qubajah Assistant Prof 
Al- Quds University / 

Educational Faculty 
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  Appendix H

FEEDBACK ON PHYSICS ACHIEVEMENT TEST 

Zaher Atweh <atweh@hotmail.com> 

Wed 25-Feb-15, 9:51 AM 

Sent Items: Achievement Physics Test 3Mar15 اختبار فيزياء.docx101 KB 

Dear Dr Sofia; 

Hoping that you are doing well. 

I am studying PhD Education in UKM/ Malaysia. I finished 1.5 years. Now I 

am in Palestine. I am preparing for implementing my PhD research in 

Ramallah and El-Bireh schools during this second semester.  

My research title is "The Effectiveness of ICT Integration in Physics 

Education: Flipping Classroom". The aim is to investigate the effects of 

Flipping Classrooms on Secondary Students Motivation, Critical 

Thinking Skills and Achievements. Mainly, it is quantitative. 

Please, kindly, send me your valuable feedback on the attached forms in 

order to pilot them for the reliability, validity,  ......., Then I'll do the 

pretest, and at the end of the semester the post tests. 

Please, go through each question and its answer to be sure that it is clear, 

has no grammatical or scientific errors or misconception. Moreover, 

categorize the questions based on the content and cognitive domains and 

to go through the instructions for the students to be sure that they are 

clear, the students know what to do and how to fill in it. 

Looking forward to receive your valuable  feedback within 3-5 days and before 

the beginning of next week. 

Best Regards 

Zaher M. Atwa 
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  Appendix I

RESPONSE FORM ON PHYSICS ACHIEVEMENT TEST 
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  Appendix J

ENGLISH COPY OF THE PHYSICS ACHIEVEMENT TEST (PAT) 

In the Name of Allah, the Most Gracious, the Most Merciful 

Physics Achievement Test PAT 

Dear student, 

The researcher is studying the effect of integrating Information and Communication 

Technology (ICT) in Physics education: Flipped Learning (Flipping Classrooms) on 

the Physics achievement. The research sample includes the students of eleventh grade/ 

scientific stream in Palestine. You are required to answer all the test fields that consist 

of (22) items, taking into account that every item has four alternatives (a, b, c, d), one 

of which is correct. The test duration is one class session of 40 minutes.  

The test results will be used for scientific research only as a requirement for a PhD 

study. Thank you for taking the time to answer the test items. 

Researcher: Zaher Atwa,  March, 2015 

Part One: General information about the research sample 

Please circle the choice that best suites you 

 1st semester total Score: (        ),  1st semester Physics Score: (      ) 

 Gender;    (1) male        (2) Female   Age (     ) years 

 Place of residence: (1) Camp,   (2) Village,  (3) city. 

 I have access to the Internet at home through my: (circle the primary 

device) 

1 2 3 4 5 

PC Laptop Tablet Smartphone No Internet at home 
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  b           a 
c 

Part Two: Test items: (Please circle the correct answer in the test sheet) 

1- A conductor particle lost 5 × 10
13

 electrons during the charging process. Its charge 

in µC become (take in account that the electron charge is equal to 
19106.1  C) 

(a) -8  (b) + 8   (c) -5    (d) + 5 

2- The electrical force between two charges is 5.0 Newton, if the distance between 

them doubled, and the amount of each charge doubled also. The force between them 

become (in Newton unit) 

(a) 1.25   (b) 2.5   (c) 5.0   (d) 10.0 

3- For an isolated charged spherical conductor 

(a) the charge is concentrated on the inner surface of the conductor  

(b) the electric potential inside the conductor is equals zero  

(c) the electric potential outside the conductor is equal to a constant 

(d) the electric field inside the sphere is equal to zero 

4- Three charges of Q, -2Q, 3Q placed inside a cylinder of height equal to twice its 

radius, the electric flux through the whole surface of the cylinder is 

(a) zero   (b) 2Q/ϵ   (c) Q/2 ϵ   (d) Q/ϵ 

5- The work required to transfer a positive charge from the center of a spherical 

charged conductor to its surface is equal to 

(a) positive amount    (b) negative amount 

(c) Zero     (d) amount depends on spheres’ radius. 

6- (a & b) are two neutral conductors. (a) 

is isolated while (b) connected to ground. 

A third positive charged conductor (c) is 

placed near without touching them. Then,  

(a) conductor a charged with negative 

charge, b charged with positive charge  

(b) conductor a charged with positive charge, b charged with negative charge  

(c) both conductor a, b become neutral 

(d) conductor a becomes neutral, b becomes negatively charged 
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7- Three identical capacitors each of C capacitance, connected in an electrical 

circuit. The equivalent capacitance of the three capacitors that cannot be obtained is 

(a) 3C/2   (b) 4C/3   (c) 3C    (d) C/3 

8- Two particles of equal charges and different types separated by distance r in the 

air. The electric field in the midway between them is E. If the distance between them 

doubled and becomes 2r, then the electric field in the midway between them 

becomes 

(a) E  (b) E/4   (c) E/2  (d) E/8 

9. The uniform electric field: 

(a) has parallel electric field lines  

(b) has constant magnitude of its electric field at any point on the lines.  

(c) a or b     (d) a and b 

10- For a non-uniform shape charged conductor: 

 (a) the charge is concentrated on the flat surfaces  

(b) the electric potential inside the conductor is zero  

(c) the charge is concentrated on the edged surfaces 

(d) the electric field inside the conductor is different than zero 

11- Two capacitors each of (C1, C2) capacitance are connected in series. The 

equivalent capacitance C is 

(a) C<C1  (b) C <C2  (c)  C1< C <  C2  (d) C <C1 & C <C2 

12- Three charges A, B, C are placed in a 

uniform electric field between two parallel 

charged plates as shown in the figure. The 

magnitude of the electric forces exerted on the 

charges is 

(a) the least force on A, the largest force on C 

(b) the largest force on A, the least force on C  

(c) the force is equal on each charge A, B, C 

(d) the force is equal on each charge of A, C and different than B 
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13- The required work to move a negative electrical charge between two points on 

an equipotential surface is equal to 

(a) a positive amount   (b) a negative amount   (c) zero 

(d) an amount that depends on the charge amount 

14- A positive point charge placed near a smaller negative charge as shown in the 

figure. The area where the electric field can be zero from the two charges is 

 

(a) D   (b) C   (c) B    (d) A 

15- The electric potential of a charged parallel plate capacitor is 100V. If the 

distance between the two plates doubled, the electric potential becomes 

 (a) 100 V  (b) 200 V  (c) 50 V   (d) 25 V 

16- A spherical conductor of radius R is isolated and positively charged. The best 

curve that represents the electric potential as a function of distance from the center is 

 

 

17- A charged particle of 4.0 µC is placed in an electric field. If the electric force 

exerted on it is 0.012 N, then the electric field will be (in N/C unit) 

(a) 3.0 x 10
3
 (b) 0.3 x 10

3
 (c) 6.4 x 10

-8
  (d) 0.4 x 10

3
 

18- Two identical spherical conductors a and 

b have charges -Q and +Q as in the figure. If 

sphere b is removed far away from sphere a, 

then the separation between the two foil 

leaves of the electroscope will 

(a) vanish   (b) increase 

(c) stay the same  (d) decrease 

         b              a 
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19- The capacitance of the capacitor depends on 

(a) the amount of its charge  (b) the amount of electric potential difference  

(c) its geometrical dimensions  (d) its charge and potential difference 

20- A positive charged spherical isolated conductor of radius R has. The curve that 

best represents the electric field as a function of distance r from the center is 

 

21- Two equal type charged spherical conductors a, b. The capacitance of sphere a is 

equal half of capacitance of sphere b. If the two spheres touch each other, then 

 (a) each retains its charge  (b) electrons transfer from (a) to (b)  

(c) electrons transfer from (b) to (a) (d) positive charges transfer from (b) to (a)  

22- A parallel plate capacitor was connected to a battery and then disconnected. If the 

distance between the two plates is increased, then 

 Charge  Potential Capacitance  

(a) Decrease  Increase  Decrease  

(b) Retain constant  Increase  Decrease  

(c) Remain constant  Decrease  Increase  

(d) Increase  Retain constant  Decrease  

End of the test 

Thank you 
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  Appendix K

ARABIC COPY OF THE PHYSICS ACHIEVEMENT TEST (PAT) 

 بسم هللا الرحمن الرحيم

 فيزياءاختبار 

 

 ، ةعزيزي الطالب/ عزيزتي الطالب

( فووي تعلوويم الفيزيوواء ICTيقوووم الباحووث بدراسووة  موودى تووأثير إدموواج تكنولوجيووا المعلومووات واالتصوواالت  ) 

التحصيل لدى عينة من طلبة الصف الحوادي عشور العلموي فوي  ضمن نهج الصفوف المقلوبة )التعلم المعكوس( على

أربعوة بودائل )أ، فقورة لكول ، ( فقورة22فلسطين. لذا ي رجى التفضل باإلجابوة عون فقورات االختبوار الوذي يتكوون مون )

 علما أن مدة االمتحان حصة صفية واحدة.ب، ج، د(، واحد منها صحيح. 

لإلجابوة  سوأكون شواكرا لكوملموي كمتطلوب لدرجوة الودكتوراه. وستستخدم هذه اإلجابوات ألغوراع البحوث الع 

 جميع الفقرات.  عن

 

 2015أيار  -الباحث: زاهر عطوة، فلسطين

 :القسم األول

  ،)     ( :معدل الفصل األول الكلي )       ( :معدل الفصل األول في الفيزياء 

 (     :2( ذكر           )1الجنس )        ( :أنثى      العمر ) سنة 

 ( :مدينة.3(  قرية،                )2( مخيم،         )1مكان السكن  ) 

 ( :ضع دائرة حول رقم الجهاز األساسي المستخدماستخدم االنترنيت في البيت من خالل جهاز) 

1 2 3 4 5 

الحاسوب 
 الشخصي

الحاسوب المحمول 
 )الالبتوب(

الحاسوب اللوحي 
 )التابلت(

 التلفون
ال يوجد 
 انترنيت
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b              a      
c 

 )ي رجى وضع دائرة حول رمز اإلجابة الصحيحة في ورقة االختبار( :القسم الثاني: فقرات االختبار

10  × 5جسيم فلزي فقد   -1
13
الكترون خالل عملية الشحن، فإن شحنته )بوحدة ميكروكولوم( تصبح )علما   

شحنة االلكترون تساوي أن 
19106.1  )كولوم 

 5+)د(   5−)ج(     8+ )ب(  8−)أ(     

نيووتن، إذا تضواعفت المسوافة بينهموا، وتضواعف مقودار   5.0نقطيتان في الفراغ القوة المتبادلة بينهما  شحنتان -2

 كل من الشحنتين، فإن القوة بينهما تصبح )بوحدة نيوتن(

   10.0)د(     5.0)ج(        2.5)ب(  1.25)أ(

 معزول، فإنموصل كروي مشحون و -3

 )ب( الجهد الكهربائي داخل الموصل يساوي صفر الشحنة تتركز على السطح الداخلي للموصل )أ( 

 )د( شدة المجال الكهربائي داخل الموصل صفر  الجهد الكهربائي خارج الموصل ثابت )ج(

قطرها، فإن ش  داخل اسطوانة ارتفاعها يساوي مثلي نصف 3ش، 2-وضعت الشحنات النقطية اآلتية ش،  -4

 التدفق الكهربائي خالل السطح الكلي لالسطوانة هو

  )ب(  صفر   )أ(
 2ش

ϵ
)ج(    

ش

2ϵ
)د(   

ش

ϵ
 

 الالزم لنقل شحنة كهربائية موجبة من مركز كرة موصلة ومشحونة الى سطحها يساوي الشغل -5

 )د( مقدار يعتمد على قطر الكرة )ج(  صفر مقدار سالب )ب( )أ(  مقدار موجب

6-  (b  ،a  ( ،موصووالن متعووادالن )a  ( معووزول و )b  متصوول بوواألرع، فووإذا وضووعا متجوواورين دون تالمووس )

 ( المعزول والمشحون بشحنة موجبة فإن:  cأمام الموصل ) 

 ( يشحن بشحنة موجبة   b( يشحن بشحنة سالبة، )  aالموصل )  -)أ(

 ( يشحن بشحنة سالبة      b( يشحن بشحنة موجبة، )  aالموصل )  -)ب(

 ( يكون متعادال  b( يكون متعادال، )  aالموصل )  -)ج(

 ( يشحن بشحنة سالبة   b( يكون متعادال ، )  aالموصل )  -)د(

ها )س(، وصلت في دارة كهربائية، فإن السعة المكافئة للمواسعات ثالثة مواسعات متماثلة، وسعة كل من -7

 الحصول عليها هي التي ال يمكنالثالثة معا 

)أ(  
3س

2
)ب(   

4س

3
)د(   س3)ج(    

س

3
 

شحنتان مختلفتان في النوع ومتساويتان في المقدار والبعد بينهما في الهواء )ف( وشدة المجال في منتصف  –8

 ف( فإن شدة المجال عند منتصف المسافة بينهما تصبح 2فإذا زادت المسافة بينهما إلى ) المسافة بينهما )مـ(، 

 -ب(  مـ   -أ(
4

1
 -ج(  مـ

2

1
 -د(  مـ

8

1
 مـ
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 المجال الكهربائي المنتظم  -9

 ب وأ  )د(  ب أوأ  )ج(   مقداره ثابتاً في جميع النقاط  -)ب(  خطوطه متوازية -)أ( 

 مشحون غير منتظم الشكل، فإن موصل -10

 الجهد الكهربائي داخل الموصل يساوي صفر -)ب( الشحنة تتركز على السطوح المستوية )أ( 

 شدة المجال الكهربائي داخل الموصل ال تساوي صفر-)د( الشحنة تتركز على السطوح المدببة )ج(

 ( موصولتان على التوالي، إن السعة المكافئة )س( لهما2، س 1)س مواسعتان -11

 2و س > س 1س > س -د 2> س > س1س -ج  2س > س -ب 1س > س -أ

تقع في مجال كهربائي منتظم بين صفيحتين، إن مقدارالقوة التي تتعرع لها هذه  A ،B ،Cثالث شحنات  -12

 الشحنات بتأثير المجال الكهربائي يكون

  .Cواكبرها في Aاقلها في -أ

 .Cواقلها  في Aأكبرها في  -ب

 .A ،B ،Cمتساوية على كل الشحنات -ج

 .Bوتختلف في   Cو Aمتساوية في كل من  -د

 لنقل شحنة كهربائية سالبة بين نقطتين على "سطح تساوي الجهد" يساويالشغل الالزم  -13

 مقدار يعتمد على كمية الشحنة)د(  صفر)ج(    مقدار سالب )ب( مقدار موجب )أ(

وضعت شحنة نقطية موجبة بالقرب من شحنة اخرى سالبة أصغر منها في المقدار كما هو مبين في  -14

 ها شدة المجال الكهربائي والناتج عن الشحنتين هيالشكل، فإن المنطقة التي تنعدم في

 

 A  -د   B  -ج    C   -ب   D  -أ

 (، إذا زادت المسافة بين لوحيه الى المثلين فإن جهدهV 100مواسع مستو مشحون وجهده ) -15

د( يقل ويصبح  ( V 50يقل ويصبح )  -ج (  V 200يزداد ويصبح )  -ب (  V 100يبقى ) -أ

(25 V) 

(، إن المنحنووى Rموصوول كووروي معووزول ومشووحون بشووحنة موجبووة موزعووة عليووه بانتظووام، ونصووف قطووره ) -16

 الذي يمثل تغير الجهد الكهربائي للموصل المشحون مع المسافة من مركز الكرة هو
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ميكروكولوم( موضوعة في مجال كهربائي، إذا علمت أن القوة المؤثرة على الشحنة  4شحنة مقدارها ) -17

 نيوتن(، فإن شدة المجال عند موقع الشحنة )بوحدة نيوتن/كولوم( هو  0.012هي ) 

 10×  3.0  -أ
3

 10×  0.3  -ب 
3

 10×  6.4   -ج      
-8

 10×  0.4   -د 
3
 

( b(، )+ش (، فووإذا أبعوود الموصوول ) ش-( شووحنتاهما ) b( و )  aفووي الشووكل المجوواور موصووالن متموواثالن ) -18

 نهائياً، فإن انفراج ورقتي الكشاف:

 يزداد   -)ب(   ينعدم   -)أ(

 يقل -)د(  يبقى كما هو  -)ج(

 سعة المواسع تعتمد على -19

 الشحنة وفرق الجهد)د(  األبعاد الهندسية له)ج(  مقدار فرق الجهد  )ب( مقدار الشحنة عليه   )أ(

بانتظووام، ونصووف قطووره )نووق(. إن المنحنووى  موصوول كووروي معووزول ومشووحون بشووحنة موجبووة موزعووة عليووه -20

 الذي يمثل تغير شدة المجال الكهربائي للموصل المشحون مع المسافة من مركز الكرة هو

 

متساويتين في المقودار ومون نفوس النووع، وكانوت موصالن كرويان ) أ , ب ( مشحونين بشحنتين كهربائيتين  -21

 سعة الموصل ) أ ( تساوي نصف سعة الموصل ) ب (، فإذا تالمس الموصالن فإنه

 تنتقل االلكترونات من ) أ ( إلى ) ب (  -)ب(  يحتفظ كل منهما بشحناته     -)أ(

 من ) ب ( إلى ) أ (  تنتقل الشحنات الموجبة -)د( تنتقل االلكترونات من ) ب ( إلى ) أ ( -)ج(

 مواسع كهربائي هوائي مستوي وصل لوحاه ببطارية ثم قطع االتصال، فإذا زيدت المسافة بين لوحيه فإن  -22

 السعة الجهد الشحنة 

 تقل يزيد تقل -)أ(

 تقل يزداد تبقى ثابتة )ب(

 تزداد يقل تبقى ثابتة -)ج(

 تقل يبقى ثابت تزداد -)د(

   شكرا لكم     االختبارانتهت فقرات 

X 

 نق

X 

 نق

X 

 نق

X 

 ب أ

 د جـ

 ف

 ف ف

 ف

 مـ مـ

 مـ
 مـ

        a  b 
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  Appendix L

REVIEWERS OF THE CALIFORNIA CRITICAL THINKING SKILLS 

TEST CCTST TOOL 

No

. 
Expert Name Position Working Place 

1 Dr. Ehab Shukri Director of Development 
Ministry of Education & 

Higher Education 

2 Mr. Hazem Abu Jazar Educational Lecturer Birzeit University / 

Educational Faculty 

3 
Dr. Muhammad 

Omran 

Dean of College of 

Education 

UNRWA/ College of 

Education 

4 Dr. Nader Wahbeh Senior Researcher Al-Qattan Foundation 

5 Dr. Omar Atwan 
Director General for 

Assessments and Evaluation 

Ministry of Education& 

Higher Education 

6 Dr. Refa’ Ramahi Assistant Prof. 
Birzeit University / 

Educational Faculty 

7 Dr. Sofia Rimawi 
Head of Research & 

Evaluation Section 

Ministry of Education& 

Higher Education 

8 Dr. Ziad Qubajah Assistant Prof. 
Al- Quds University / 

Educational Faculty 
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  Appendix M

STUDENTS’FEEDBACKON PILOTING CCTST 
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  Appendix N

ENGLISH COPY OF CALIFORNIA CRITICAL THINKING SKILLS 

TEST  CCTST-FORM A 

 Source: (Hicks 1997; Beck 1999) 

Read each question carefully, then select the best choice from among those provided. 

There are 34 test questions. Each test question is of equal value, so use your time 

wisely. You may write in this test booklet if you wish. 

1. Passage: “Terry, don’t worry about it. You’ll graduate someday. You’re a 
college student. Right? And all college students graduate sooner or later.” 
Assuming all the support statements are true, the conclusion 

A= could not be false. 

B= is probably true, but may be false. 

C= is probably false, but may be true. 

D= could not be true. 

2. Passage: “Look at how these pine trees are growing. They are lined up 
perfectly straight. And they are close to each other, so if any tree falls it will 
have to knock down the next tree in the line. They’re set up like dominoes! So, 
if I knock the first tree into the second, then the whole line of pines will fall.” 
Assuming its premises are true, the main claim of this passage 

A= could not be false. 

B= is probably true, but may be false. 

C= is probably false, but may be true. 

D= could not be true. 

3. Passage: “The microorganisms in this pond are of the kind which generally 
reproduce only in water with a temperature above the freezing point. Now it’s  
winter time and this pond is solid ice. So, if there are any microorganisms of 
the kind we are researching in the pond, they aren’t reproducing right now.” 
Assuming all the supporting statements are true, the conclusion of this 
passage 

A= could not be false. 

B= is probably true, but may be false. 

C= is probably false, but may be true. 
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D= could not be true. 

4. Consider the claim: “Even Thomas Jefferson used evasive language sometime 
or other,” as this claim relates to the following reason: “After all, every 
politician has to please a constituency. And Thomas Jefferson, even though he 
was a great states m a n , was also a politician. But nobody can please a 
constituency without, at least on some occasions, using evasive language.” 
Assuming all the statements made as part of the reason are true, the initial 
claim 

A= could not be false. 

B= is probably true, but may be false. 

C= is probably false, but may be true. 

D= could not be true. 

5. “Not all the candidates are qualified to serve,” expresses the same idea as: 

A= None of the candidates are qualified to serve. 

B= Some candidate is not qualified to serve. 

C= Someone qualified to serve is not a candidate. 

D= All candidates are not qualified to serve. 

6. Suppose “Only those seeking challenge and adventure should join the Army” 
were true. Which of the following would express the same idea? 

A= If you seek challenge and adventure, you should join the Army. 

B= If you join the Army, you should seek challenge and adventure. 

C= You shouldn’t seek challenge and adventure except by joining the Army. 

D= You shouldn’t join the Army unless you seek challenge and adventure.  

7. Suppose a botanist lecturing about garden plants said, “The rose offers many 
colors.” Which would be the best interpretation of this claim?  

A= There is a rose which is more than one color. 

B= There is a thing that is more than one color and it is a rose. 

C= All roses are more than one color. 

D= Not every rose is the same color. 

E= All of the above are equally acceptable interpretations. 

8.  “Ezerinians tell lies,” means the same thing as:  
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A= If anyone is Ezerinian, then that person is a liar. 

B= If anyone is a liar, then that person is Ezerinian. 

C= There is at least one person who is an Ezerinian who lies. 

D= People don’t lie unless they are Ezerinian. 

E= All of the above mean the same thing. 

9.  Which of the following is roughly equivalent to saying, “It is not true that if 
Jones managed the store then Webster managed the factory.” 

A= Jones did not manage the store unless Webster managed the factory. 

B= Either Jones managed the store or Webster managed the factory. 

C= If Webster didn’t manage the factory, Jones didn’t manage the store. 

I>= Jones managed the store, yet Webster did not manage the factory. 

E= None of the above is even roughly equivalent 

10. Consider this passage: “(1) Poland was not a monarchy in 1926. (2) Indeed, 
many European historians regard the First World War as marking the end of 
viable European monarchies. (3) A generation later, when World War II 
started, there were no monarchies in Europe or the western hemisphere, 
except those which were purely ceremonial. (4) However, it would be a 
mistake to think we have seen the last of ruling monarchs without taking a 
serious look at the Middle East” The above passage is best described as: 

A= An attempt to show that sentence (1) is true. 

B= An attempt to show that sentence (2) is true. 

C= An attempt to show that sentence (3) is true. 

D= An attempt to show that sentence (4) is true. 

E= None of the above because no attempt at proof is made. 

For Questions 11 and 12 use this passage: 

“(1) To judge the morality of an action we need only look at its consequences in terms 

of the greatest good for the greatest number. (2) Right actions are the ones that 

produce predominantly beneficial consequences; wrong actions yield predominantly 

harmful consequences. (3) One might imagine an unusual situation in which killing 

one innocent person could actually lead to great benefits for the entire society. For 

example, (4) suppose there was a woman prisoner whom you knew for certain to be 

totally innocent (5) But suppose everyone else thought she was guilty of a long list of 

brutal and terrible crimes. (6) Suppose executing her would deter thousands of others 

from committing similar crimes. (7) In that case, the greatest good of the greatest 
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number demands that you execute the innocent prisoner. So, (8) killing an innocent 

person can be the right thing to do, even if it violates a given person’s right to life.” 

11.  Which sentence in the passage above is the main conclusion or claim? 

A= (1). B= (2). C= (3). D =(7). E= (8). 

12.  Sentence (2) in the passage above is best described as 

A= an intermediate claim linking (1) to (3). 

B= an explanation or clarification of sentence (1). 

C= a reason in support of sentence (1). 

D= an immoral claim which is logically irrelevant. 

E= the main conclusion or claim of the passage. 

13. “Many new and very specialized departments have been created recently 
within the corporation. This proves that the corporation is very interested in 
more sophisticated approaches to reaching the marketplace.” This passage is 
best described as missing the unstated 

A= conclusion, “The corporation will soon do a better job of reaching the 

marketplace.” 

B= conclusion, “Management wanted to come up with new approaches to 

reaching the marketplace.” 

C= premise, “The corporation was failing to reach the marketplace before 

these new departments were developed.” 

D= premise, “These new departments are working on sophisticated, new 

approaches to reaching the marketplace.” 

E= conclusion, “Corporations exist primarily, if not exclusively, to serve the 

interests of their owners.” 

14.  Consider this group of statements: “Nero was emperor of Rome in the first 
century AD. Every Roman emperor drank wine and did so using exclusively 

pewter pitchers and goblets. Whoever uses pewter, even once, has lead poisoning. 

Lead poisoning always manifests itself through insanity.” Which of the following 

must be true if all of the above are true? 

A= Those who suffer from insanity used pewter at least once. 

B= Whatever else, Emperor Nero was certainly insane. 

C= Exclusive use of pewter was a privilege reserved for Roman emperors. 

D= Lead poisoning was common among the citizens of the Roman Empire. 

15.  Consider these statements true: “Stylish dressers are neither flashy nor dull. If 
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someone is not flashy, then such a person is tasteful.” Which of the following 
must be true, if both of the above are true? 

A= Stylish dressers are neither tasteful nor dull. 

B= If someone is a stylish dresser, that person is dull but tasteful. 

C= Every stylish dresser is tasteful and not dull. 

D= No tasteful dressers are dull. 

E= None of the above. 

16.  Consider this group of statements true: “If Alex loves anybody, he loves 
Barbara. There are many people whom Barbara does not love, and Alex is one 
of them. But, everybody loves somebody.” Which of the following must be true, 
if all of the above are true? 

A= Somebody loves everybody. 

B= Barbara loves nobody. 

C= Alex loves Barbara. 

D= None of the above. 

Questions 17 and 18 are based on the following fictional situation: A college has 

exactly seven student clubs — 1, 2, 3, 4, 5, 6, and 7. The college dean must pick 

exactly five club members, each from a different club, to serve on an important 

committee. Any combination of five people will do, except that if someone from 1 is 

selected, no one from 5 can be selected. Also, if someone from 3 is picked, someone 

from 5 must be picked. And, if someone from 2 is put on the committee, a member of 

6 must also be put on the committee. 

17.  Here are five possible combinations of people for the committee. Which is the 
only combination that meets all the conditions? 

A= 1, 2, 4, 5, 6 

B= 2, 3, 4, 5, 6 

C= 2, 3, 4, 6, 7 

D= 1, 4, 5 , 6,7 

E= 1, 2, 3, 6, 7 

18.  Assume the dean decides not to select someone from club 7. In that case, 
which other club cannot be represented on the committee? 

A= 5.   B=4.   C= 3.   D=2.   E= 1. 

19.  Consider the “krendalog” relationship. It is defined as follows: “Only humans 
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are krendalogs. But not every member of the human species has krendalogs. 
Nobody can be a krendalog to themself, but today every human is someone’s 
krendalog. If someone is your krendalog, then all that person’s krendalogs are 
your krendalogs too. If someone is your krendalog, then you cannot be that 
person’s krendalog. Assume the first two humans, the long ago deceased 
ancestors of our species, were named Jake and Kathy.” Given this meaning of 
“krendalog” we can say for sure that 

A= Jake and Kathy are krendalogs to one another. 

B= Jake or Kathy is each their own krendalog. 

C= Someone is neither Jake’s nor Kathy’s krendalog. 

D= All of us are krendalogs to Jake and Kathy. 

E= None of the above because this concept does not make sense. 

For Questions 20, and 21 use this fictitious case: “In a study of high school students at 

Mumford High, it was found that 75% of those students who drank two or more beers 

each day for a period of 60 days experienced measurable liver function deterioration. 

That these results could have occurred by chance was ruled out experimentally with 

high levels of confidence.” 

20.  If true, the Mumford High information would confirm that 

A= Drinking is statistically correlated with liver deterioration in adolescents. 

B= Drinking causes liver deterioration in adolescents. 

C= Sex is not a factor in the relationship between alcohol and liver 

deterioration. 

D= The researcher had a personal reason to want to prove young people should 

not drink. 

E= The drinking age laws are out of date and should be changed. 

21. If the information in the Mumford High case were true, which of the following 
hypotheses would oat have to be ruled out in order to confirm the claim that 
for about 75 adolescents out of 100, after two months of drinking as little as 
two beers a day, measurable liver deterioration can be found? 

A= Liver deterioration occurs only in inexperienced beer drinkers, but it levels 

off after people have been drinking beer for longer periods of time. 

B= Since teens brag about their drinking, the positive relationship between 

drinking and adolescent liver function deterioration is much higher than 

reported. 

C= Since the students at Mumford High are predominantly Black or Hispanic, 

the findings do not apply to adolescents in general. 
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D= Liver function deterioration in adolescents is the result of other factors, 

such as normal growth and development, poor diet, and sports injuries. 

E= Since school officials failed to keep this research project confidential, the 

purpose of this study was known by the students being tested and by 

unauthorized persons. 

22.  Assume that whenever it is snowing, streets and sidewalks are wet and 
slippery. Given that assumption, which of the following must also be true? 

A= If the sidewalks and streets are slippery or wet, then it is snowing. 

B= If it is not snowing, the streets and sidewalks are not slippery. 

C= If the sidewalks are wet or the streets are slippery, it is snowing. 

D= If the sidewalks are slippery but the streets dry, it is not snowing. 

E= It is snowing, the sidewalks are wet and the streets are slippery. 

23. Consider this argument: “Person L is shorter than person X. Person Y is 
shorter than person L, but person M is shorter than person Y. Therefore, 
person Y is shorter than person J.” What information must be added to require 
that the conclusion be true, assu m in g all the premises are true? 

A= Person L is taller than J. 

B= Person X is taller than J. 

C= Person J is taller than L. 

D= Person J is taller than M. 

For Questions 24 and 25 use this fictional passage: 

“Research at the Happy-Days Pre-School on the campus of State University showed 

that four-year-old children who attended the Happy-Days Pre-School all day for 9 

months averaged 58 points on a standardized test of kindergarten readiness. The 

research showed also that those four-year-olds who attended only in the morning for 9 

months averaged 52, and those four-year-olds who attended afternoons only for 9 

months averaged 51. A second study of four-year-olds who attended Holy Church 

Pre-School all day for 9 months showed these children averaged 54 on the same 

kindergarten readiness test. A third study of four-year-olds who attended no pre-

school and were all from low income households showed an average score of 32 on 

the same test. The difference between 32 and the other scores was found to be 

statistically significant at the .05 level of confidence.” 

24.  Initially, the most plausible scientific hypothesis regarding the data is 

A= a child who scores 50 or higher is ready for kindergarten. 

B= more testing is needed before a plausible hypothesis can be formed. 
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C= pre-school attendance is not related to kindergarten readiness. 

D= there should be funding for four-year-olds to attend pre-school. 

E= attending a pre-school is correlated with kindergarten readiness. 

25.  To scientifically disconfirm choice Q in question 24 above, one would have to 

A= find that 95% of all four-year-olds were kindergarten-ready. 

B= find a child who is kindergarten-ready but did not attend pre-school. 

C= find that there is less than 5% chance that the relationship occurs randomly. 

D= do nothing. There is no way to scientifically disconfirm it 

26. “There seem to be two popular arguments in favor of life after death. One is 
that each of us has an immortal soul which does not die just because our body 
dies. The other is that some kind of belief in life after death is found in the 
religious traditions of almost all cultures. But clearly, the second reason does 
not prove the belief is true. The fact that millions of people believe in it does 
not make it so! So, there is no such thing as life after death.” The speaker’s 
reasoning is best evaluated as 

A= good. It shows there probably is no life after death. 

B= good. But it is factually mistaken about life after death. 

C= poor. It did not consider the argument about souls not dying. 

D= poor. It did not show the relevance of cultural differences. 

27.  “The cost of jet fuel has risen dramatically since the 1989 Exxon oil tanker 
disaster in Alaska and the 1991 war in the Middle East. In that same time the 
costs of several petroleum derivatives have also gone up sharply. These two 
facts establish that jet fuel is a petroleum derivative.” The best evaluation of 
the speaker’s reasoning is 

A= good thinking, because jet fuel is a petroleum derivative. 

B= good thinking, but not all the facts are stated accurately. 

C= bad thinking. The cost of food has gone up in the same time, but that does 

not prove that jet fuel is food. 

D= bad thinking. One can draw no conclusions about jet fuel, given facts about 

petroleum derivatives. 

28.  “In the half-light of predawn, little Christopher J. sat quietly with his nose 
pressed against the cool glass of his bedroom window. He wanted very much 
for it to be morning so he could go outside and play baseball. Concentrating 
very hard, he wished and wished for the sun to appear. And as he wished, the 
sky began to brighten. He kept wishing. And, sure enough, the sun moved right 
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up over the horizon and into the morning sky. He was proud of himself. 
Christopher thought about what had happened and decided he could make 
any cold and lonely night turn into a bright and happy summer day, if he 
wanted.” The best evaluation of Christopher’s reasoning is  

A= poor. That it happened after he wished it doesn’t mean it happened because 

he wished it. 

B= poor. The sun goes around the earth with or without his wishing it 

C= good. Christopher is only a child. 

D= good. What evidence does he have that if he had not wished it, it would not 

have happened? 

29.  “Confidentiality is an important part of the relationship between doctor and 
patient. But protecting innocent people from serious harm is also important 
Nobody can say with certainty which value is the more important of the two. 
This can create some agonizing dilemmas. For example, a doctor may know 
that a patient is going to harm someone or be harmed by someone, as in the 
case of suspected child abuse. This puts the doctor in a difficult situation 
regarding whether to maintain confidentiality or to inform the proper 
authorities about the suspected danger.” The best evaluation of the speaker’s 
reasoning is 

A= good thinking, because confidentiality cannot be compromised. 

B= good thinking, because in the abstract these values conflict. 

C= poor thinking, because in practice doctors do choose one value over 

another. 

D= poor thinking, because the law clearly says protecting the child is more 

important 

30. “A standard deck of 52 playing cards contains exactly four kings, four queens, 
and four jacks. For our purposes we will say that these twelve cards are the 
only 'face-cards’ in the standard deck. The other cards are numbered ace 
through ten. For the sake of simplicity we can call these other cards the ' 
numbered-cards.’ Now, suppose you are handed a well- shuffled standard deck 
of 52 cards. So, from what we know now, we can conclude that among the 52 
playing cards in a standard deck there are precisely four each of jacks, queens, 
and kings.” The author’s way of demonstrating this conclusion is best 
evaluated as 

A= poor. It proves nothing, as in “The sky is blue because it’s blue.”  

B= good. The conclusion is an accurate restatement of the given facts. 

C= good. The reasoning fully considers each card in the standard deck. 
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D= poor. It fails to consider the odds of drawing a face-card. 

For Questions 31, 32, 33 and 34 focus on the faulty inference in the following 

fictional case: 

A speech writer working for a white supremacist group claimed that white Americans 

were “genetically superior to Blacks, Hispanics, Asians, Iranians and all the other 

mongrel races in terms of native human intelligence.” To support this claim, the 

speech writer quoted a study which compared two groups of tenth graders. Each group 

was given the same exam covering European geography. The exam focused on 

European rivers, mountain ranges, countries, capital cities, agriculture, industry, 

religion, music and languages. Group A was 35 tenth graders, 34 of whom were 

whites with Anglo-European family names. Group A students attended a private 

college prep school in wealthy Orange County, California. That school requires ninth 

graders to take a year of European history. Group B was 40 tenth graders, all but 4 of 

whom were Hispanic, Black,-Asian or Middle Eastern. Group B students attended a 

public high school in a violent, gang infested ghetto community of south central Los 

Angeles County. Ninth graders at the public high school take a year of world history. 

The writer pointed out that Group A did significantly better on the geography test than 

Group B. 

31.  Suppose a political scientist objected, saying, “The inference from these data 
to the claim being made is faulty because this researcher overlooks the 
guarantees in the US Constitution regarding equal educational opportunity.” If 
true, is this political scientist’s reason good or not, and why? 

A= Bad reason. These rights were respected in the original research. 

B= Bad reason. These rights are irrelevant to this research. 

C= Good reason. A violation of key rights makes a study unacceptable. 

D= Good reason. Equal educational opportunity is a vague concept. 

32.  Suppose a developmental psychologist argues, “The inference from these data 
to the claim being made is faulty because the study does not take into account 
the impact of environment on intelligence.” If true, would this psychologist’s 
reason be a good or a bad reason, and why? 

A= Good reason. This factor must be taken into account. 

B= Good reason. Environment, not genetics is the major factor in determining 

intelligence. 

C= Bad reason. Nobody had proven that environment can affect learning 

geography. 

D= Bad reason. It is very difficult to measure the effects of environment on 

intelligence. 

33.  Suppose a female social worker objected, “You can’t expect Group B children 
to be as intelligent. After all, they come from a background of poverty, crime 
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and broken families.” If true, would this social worker’s reason be a good or 
bad reason, and why? 

A= Good reason. Poor neighborhoods mean poor schools, poor schools mean 

poor teachers, poor teachers mean poor students, poor students mean poor 

test scores. 

B= Good reason. Regardless of race, children from these kinds of backgrounds 

are less intelligent than children from wealthy backgrounds. 

C= Bad reason. Regardless of socioeconomic conditions, intelligence depends 

on the quality of the school you attend. 

D= Bad reason. Poverty, wealth and family circumstances do not make a 

person more or less intelligent. 

34.  Suppose a militant African-American student teacher angrily objected, “What 
do you expect! The rich kids took a course in European history, but the poor 
kids didn’t. Sure, they’re going to know more about Europe.” If true, would this 
student teacher’s reason be a good reason or a bad reason, and why?  

A= Good reason. Knowledge of facts does not measure intelligence. 

B= Bad reason. She is only a student teacher and probably does not have the 

research or teaching experience to support her claims. 

C= Bad reason. She’s obviously responding defensively because she is Black 

and feels insulted by the conclusions the speech writer drew. 

D= Good reason. The differences in what they were taught in the ninth grade 

would tend to give Group A an advantage over Group B on that geography 

exam. 

That was the Last Question 

Thanks You 
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  Appendix O

ARABIC COPY OF CALIFORNIA CRITICAL THINKING SKILLS 

TEST CCTST  

 بسم هللا الرحمن الرحيم

 التفكير الناقداختبار قياس مهارات 

 ، ةعزيزي الطالب/ عزيزتي الطالب

( فووي تعلوويم الفيزيوواء ICTيقوووم الباحووث بدراسووة  موودى تووأثير إدموواج تكنولوجيووا المعلومووات واالتصوواالت ) 

ضومن نهوج الصوفوف المقلوبوة )الوتعلم المعكووس( علوى مسوتويات التفكيور الناقود لودى عينوة مون طلبوة الصووف 

( 34لوذا ي رجوى التفضول باإلجابوة عون فقورات االختبوار الوذي يتكوون مون ) الحادي عشر العلموي فوي فلسوطين.

كول فقورة علوى مهوارة مون مهوارات التفكيور  أربعة بدائل أو خمسة، واحود منهوا صوحيح. وتودلفقرة لكل ، فقرة

وستسوتخدم  الناقد الخمس وهوي: التحليول، واالسوتدالل، والتقيويم. علموا أن مودة االمتحوان حصوة صوفية واحودة.

جميووع  عوونلإلجابووة  سووأكون شواكرا لكووماإلجابووات ألغووراع البحووث العلموي كمتطلووب لدرجووة الوودكتوراه. هوذه 

 الفقرات. 

 2015أيار  -الباحث: زاهر عطوة، فلسطين

 :القسم األول

  ،)     ( :معدل الفصل األول الكلي )       ( :معدل الفصل األول في الفيزياء 

 (     :أنثى2( ذكر           )1الجنس )      العمر: )        (  سنة 

 ( :مدينة.3(  قرية،                )2( مخيم،         )1مكان السكن  ) 

 ( :ضع دائرة حول رقم الجهاز األساسي المستخدماستخدم االنترنيت في البيت من خالل جهاز) 

1 2 3 4 5 

الحاسوب 

 الشخصي

الحاسوب المحمول 

 )الالبتوب(

الحاسوب اللوحي 

 )التابلت(
 التلفون

ال يوجد 

 انترنيت
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 )ي رجى وضع دائرة حول رمز اإلجابة الصحيحة في ورقة االختبار( :القسم الثاني: فقرات االختبار

افترع أن نادي مدينتكم الرياضي يعقد مباريات في كرة القدم بين الفورق الرياضوية، وأن برنامجواً للمباريوات  (1

لكل فريق في اللقاء. وافترع أيضاً أن فريوق البيورة قود غلوب فريوق طوولكرم قد تم تنظيمه بحيث تكون فرصة 

يوووم السووبت الماضووي، وأن فريووق طووولكرم قوود غلووب فريووق جنووين يوووم السووبت قبوول الماضووي، مووا النتيجووة التووي 

 تتوقعها يوم السبت المقبل حيث سيلتقي فريق البيرة بفريق جنين؟

 .سيفوز فريق البيرة بالتأكيد .أ 

 .ن يفوز فريق البيرة، ولكنه قد يخسرمن المحتمل أ .ب 

 .من المحتمل أن يخسر فريق البيرة، ولكنه قد يفوز .ج 

 .ستنتهي اللعبة بالتعادل .د 

إليك االدعاء التالي: "حتى زيود  )مون رجوال السياسوة( عمود إلوى اسوتخدام المراوغوة فوي اللغوة ذات مورة" وهوذا  (2

يكسوب رضوى جمهووره مون المؤيودين، وحتوى لوو االدعاء يتعلق باألسوباب التاليوة: "علوى كول رجول سياسوة أن 

كان زيد رجل دولة عظيما فإنوه يظول رجول سياسوة أيضواً، ولويس بمقودور أحود أن يكسوب رضوى جمهووره مون 

المؤيوودين دون أن يسووتخدم المراوغووة فووي اللغووة، علووى األقوول فووي بعووض المناسووبات" مفترضوواً صووحة األسووباب 

 المذكورة كلها، فإن االدعاء:

 ن خاطئاً.ال يمكن أن يكو .أ 

 من المحتمل أن يكون صحيحاً، ولكنه قد يكون خاطئاً. .ب 

 من المحتمل أن يكون خاطئاً، ولكنه قد يكون صحيحاً. .ج 

 ال يمكن أن يكون صحيحاً. .د 

التحدي والمغامرة هم فقط من يتوجوب علويهم االلتحواق بوالجي "  افترع صحة ما يلي: "أولئك الذين يرغبون (3

 مضمون هذا االفتراع؟ أي من العبارات التالية تتفق مع

 التحدي والمغامرة، فإنه يتوجب عليك االلتحاق بالجي .  إذا كنت ترغب .أ 

 إذا التحقت بالجي ، عليك أن تبحث عن التحدي والمغامرة.  .ب 

 ال يتوجب عليك أن تبحث عن التحدي والمغامرة إال عن طريق االلتحاق بالجي .  .ج 

 ال يتوجب عليك االلتحاق بالجي  ما لم تكن تبحث عن التحدي والمغامرة.  .د 

 "المنافقون يكذبون" تحمل ذات المعنى الذي تحمله: (4

 إذا كان فالن منافقاً فهو كاذب. .أ 

 أي كاذب هو منافق. .ب 

 هنالك على األقل منافق واحد يعمد إلى الكذب. .ج 

 ال يكذب الناس ما لم يكونوا منافقين. .د 

 عاله يفضي إلى معنى واحد.جميع ما ذكر أ  .ه 

 استخدم المخطط التالي:6و  5لإلجابة عن السؤالين 
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اعتماداً على المخطط أعاله، إذا كنت في غرفتك في الطابق الرابع من فنودق مؤلوف مون عشورة طوابوق تشواهد  (5

 التلفاز وسمعت منبه الحريق، فإنه من المحتمل أنك:

 ستخرج مستخدماً الدرج. .أ 

 ستخلد إلى النوم. .ب 

 تغادر مستخدماً المصعد.س .ج 

 ستبقى في غرفتك. .د 

 ستتحسس حرارة الباب.  .ه 

افترع أنك قد اسوتيقظت علوى صووت منبوه الحريوق، وتفقودت حورارة البواب فوجودت أنهوا طبيعيوة، ثوم تفقودت  (6

المموور، فوجوودت أمووام كوول بوواب موون أبووواب الغوورف فووي الطووابق جرائوود الصووباح مطويووة وملقوواة أمووام األبووواب، 

األبووواب رأيوت بعووض الزجاجووات، وأكوابوواً وصوحون عشوواء وسووخة تصوطف علووى طبووق التقووديم وبجانوب أحوود 

الخوواب بخدمووة الغوورف، كمووا رأيووت بعووض األفووراد يحملووون حقائووب سووفرهم ويوودخلون بهوودوء إلووى المصووعد 

 قاصدين النزول إلى األسفل. وافترع أن المصعد كان أقرب إلى غرفتك من الدرج، فإنه من المحتمل:

 مستخدماً الدرج.أنك ستخرج  .أ 

 أنك ستبقى في غرفتك. .ب 

 أنك ستحزم حقيبتك. .ج 

 أنك ستغادر مستخدماً المصعد. .د 

 أنك ستتصل بالدائرة طالباً نصيحتهم.  .ه 

 "ليس كل المرشحين أهالً للقيام بمهام المنصب"، تحمل ذات الفكرة التي تحملها: (7

 ال أحد من المرشحين أهل للقيام بمهام المنصب. .أ 

 هالً للقيام بمهام المنصب.بعض المرشحين ليسوا أ .ب 
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 هنالك من هو أهل للقيام بمهام المنصب ولكنه ليس مرشحاً. .ج 

 كل المرشحين ليسوا أهالً للقيام بمهام المنصب. .د 

فقرة: "إن األحياء الدقيقة في هذه البركة تتكاثر في الماء الذي تفوق حرارته درجة التجمود فقوط. نحون اآلن فوي  (8

صلب، وعليه، فإنه إذا كان هناك أحياء دقيقة في هذه البركوة مون نفوس النووع  فصل الشتاء، والبركة اآلن جليد

قيد البحث فإنها ال تقوم بالتكاثر حالياً" مفترضاً صحة كل الجمل للفكرة السابقة فوإن النتيجوة التوي تخورج إليهوا 

 هذه الفقرة:

 ال يمكن أن تكون خاطئة. .أ 

 من المحتمل أن تكون صحيحة، ولكن قد تكون خاطئة. .ب 

 من المحتمل أن تكون خاطئة، ولكن قد تكون صحيحة. .ج 

 ال يمكن أن تكون صحيحة. .د 

إليوك هوذه المجموعووة مون العبووارات: "كوان )نيوورون( إمبراطوور رومووا فوي القوورن األول قبول الموويالد. عمود كوول  (9

مسوتخدماً فوي ذلوك أبواريق وقوداحاً مون معودن )البيووتر( تحديوداً. إن أي  العصويرإمبراطور روماني إلوى شورب 

شخص يستخدم هذا المعدن ولو لمورة واحودة يتعورع للتسومم بالرصواب. ومون عالموات ذلوك دائمواً االخوتالل 

 العقلي الذي يمس صاحبه، "مفترضاً صحة الوارد أعاله أي من التالية صحيح بالضرورة:

 ن اختالل عقلي عمدوا إلى استخدام هذا المعدن ولو لمرة واحدة على األقل.إن أولئك الذين يعانون م .أ 

 من المؤكد أن اإلمبراطور )نيرون( كان مختالً عقلياً. .ب 

 كان استعمال هذا المعدن حقاً مقصوراً على أباطرة روما. .ج 

 كان التسمم بالرصاب أمراً شائعاً بين رعاياً اإلمبراطورية الرومانية. .د 

 (استخدم المخطط التالي:10ل )السؤا لإلجابة عن

 

10) Tay-Scahs  هووو موورع نوواتج عوون اخووتالل جينووي، وتنتقوول جينووات هووذا الموورع موون اآلبوواء إلووى أبنووائهم إذا

ه إلى نمط توريث هذا المرع مون اآلبواء إلوى األبنواء، فوإذا أعالكانوا حاملين لهذا المرع، ويشير المخطط 

% 75كان كال األبوين حاملين للمرع، فإن احتمالية إصابة أبنائهما بالمرع أو أن يكونووا حواملين لوه هوي 
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%. 50% وأن يكونوووا حووواملين لووه هوووي 25تقريبوواً: حيووث إن احتماليوووة أن يكونوووا مصوووابين بووالمرع هوووي 

-Tayن كووريم وهنووادي يرغبووان بإنجوواب طفوول، وعنوودما خضووعا لفحووص موورع ولنفتوورع اآلن أن الووزوجي

Scahs  عرفووا ألول موورة أنهمووا حووامالن لهووذا الموورع. وبووالرجوع إلووى المعلومووات السووابقة الووذكر فإنووه موون

 المتوقع أن:

 طفلهما سيكون إما حامالً للمرع أو مصاباً به.  .أ 

 أن يكون طفلهما سليماً.بالرغم من أن نسبة الخطورة عالية، إال أنه من الممكن  .ب 

 سيفكر كريم وهنادي بخطورة الموقف ويقرران عدم اإلنجاب. .ج 

سووتظل لوودى كووريم وهنووادي الرغبووة فووي أن يكونووا أبوووين لووذلك سوويقرران فووتح روضووةل طفال واعتبووار  .د 

 جميع األطفال فيها أبناًء لهما في حال زواجهما وعدم الرغبة في اإلنجاب.

األقسوام ذات المسوتوى الرفيوع مون االختصواب داخول الشوركة، مموا يبورهن تم موؤخراً اسوتحداث العديود مون  (11

علووى أن الشووركة تووولي اهتماموواً شووديداً باألسوواليب المتطووورة للوصووول إلووى السوووق. إّن أفضوول وصووف لهووذه 

 الفقرة هي أنها تفتقر إلى:

 النتيجة، "ستحرز الشركة تقدماً أكبر في الوصول إلى السوق". .أ 

 الشركة، الخروج بأساليب جديدة للوصول إلى السوق". النتيجة، "أرادت إدارة .ب 

المقدمووة المنطقيووة، "كانووت الشووركة ال تفلوووح فووي الوصووول إلووى السووووق قبوول اسووتحداث هووذه األقسوووام  .ج 

 الجديدة".

 المقدمة المنطقية، "تعمل هذه األقسام الجديدة وفقاً ألساليب متطورة حديثة للوصول إلى السوق"  .د 

لخدموة مصوالح أصوحابها فوي المقوام األول، إن لوم يكون هوذا هوو هودفها علوى النتيجة، "تقووم الشوركات   .ه 

 سبيل الحصر

أظهورت دراسوة أجريوت علوى األطفوال فوي المرحلوة التمهيديوة )ريواع األطفوال( فوي سون الرابعوة أن أولئوك  (12

 طيلوة اليووم األطفال الذين التحقوا بالبرنامج التمهيدي للمدرسة النموذجية التابعة لجامعة والوذين انتظمووا فيوه

( نقطووة فوي اختبووار توم إعووداده خصيصواً لقيوواس مودى جاهزيووة 58ولمودة تسووعة أشوهر قوود أحورزوا مووا معدلوه )

األطفوال لمرحلووة ريوواع األطفووال. كموا أظهوورت الدراسووة أن هووؤالء األطفوال الووذين التحقوووا بوونفس البرنووامج 

 ( نقطة. 52عدله )ولمدة تسعة أشهر قد أحرزوا ما م للفترة الصباحية فقطالتمهيدي هذا 

وفي دراسة ثانيوة أجريوت علوى األطفوال فوي المرحلوة التمهيديوة فوي مدرسوة أخورى، تبوين أن أولئوك األطفوال 

( نقطوة فوي نفوس الفحوص 54ولمودة تسوعة أشوهر قود أحورزوا موا معدلوه ) طيلوة اليوومالذين التحقووا بالبرنوامج 

ثة أجريت علوى أطفوال لوم يلتحقووا بوأي بورامج الذي خضع له أطفال الدراسة األولى، فيما أظهرت دراسة ثال

( نقطوة فوي 32للمرحلة التمهيدية وهم من فئة ذوي الدخل المتدني. أن هؤالء األطفال قد أحورزوا موا معدلوه )

الفحص ذاته. ولقد وجد أن هذاالتباين في نتائج الفحص ال يستهان به إحصائياً، وإحودى الفوروع التاليوة هوي 

 معقولية فيما يخص البيانات الواردة أعاله: الفرضية العلمية األكثر

 نقطة أو أكثر هو طفل ذو جاهزية لرياع األطفال.  50الطفل الذي يحرز  .أ 

 يجب إجراء المزيد من االختبارات قبل أن يكون بإمكاننا تكوين أي فرضية معقولة .ب 

 ال عالقة تربط بين االلتحاق ببرامج المرحلة التمهيدية ومدى جاهزية الطفل لرياع األطفال.   .ج 

 يجب أن تكون هناك ميزانية تدعم التحاق األطفال في سن الرابعة ببرامج تمهيدية لما قبل البرامج. .د 

 االلتحاق بالبرامج التمهيدية ذو عالقة بمدى جاهزية الطفل لرياع األطفال. .ه 
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 قرة التالية:إليك الف (13

 . 1926لم تكن حكومة )بولندا( ملكية في العام  -(1)

إن كثيرا من علماء التاريخ األوروبيين ينظورون إلوى الحورب العالميوة األولوى علوى أنهوا إشوارة إلوى انتهواء  -(2)

 الحكومات الملكية األوروبية. 

ك أي حكوموة ملكيوة فوي أوروبوا أو العوالم بعد جيل واحد، عندما بدأت الحرب العالميوة الثانيوة، لوم يكون هنوا -(3)

 الغربي إال تلك الحكومات الملكية ذات الطابع الشكلي. 

 برغم ذلك فإنه من الخطأ االعتقاد بزوال الحكومات الملكية دون النظر جدياً إلى منطقة الشرق األوسط. -(4)

 إن أفضل وصف للفقرة السابقة هو أنها: 

 (.1محاولة إلثبات صحة الجملة ) .أ 

 (. 2محاولة إلثبات صحة الجملة ) .ب 

 (.3محاولة إلثبات صحة الجملة ) .ج 

 (.4محاولة إلثبات صحة الجملة ) .د 

 ال شيء مما ذكر أعاله، إذ ال محاولة إلثبات أي شيء قد ورد في الفقرة.   .ه 

 على الوضع االفتراضي التالي: 15و  14يعتمد السؤاالن 

( وعلووى عمووادة الكليووة أن تختووار خمسووة أعضوواء 7، 6، 5، 4، 3، 2، 1"تحوووي كليووة سووبعة نووواد طالبيووة  )

بالضوبط مون خمسوة نوواد مختلفووة ليقومووا بمهوام لجنوة ذات شوأن، بحيووث إن أي خماسوية يوتم اختيارهوا سووتفي 

(، وإذا توم 5دي )( ال يجوز اختيار شوخص مون النوا1بالغرع شريطة أنه: إذا تم اختيار شخص من النادي )

 ( فيها أيضاً". 6( في اللجنة يتوجب وضع شخص من النادي )2وضع شخص من النادي )

التالية هي خمسة بدائل ممكنة للخماسيات المطلوبة لتكوين اللجنة، أي واحدة فقط من هوذه الخماسويات يحقوق  (14

 الشروط كافة؟

 (7، 6، 4، 3، 1ج. ) (6، 5، 4، 3، 2ب. ) (6، 5، 4، 2، 1أ. )

  (7، 4، 3، 2، 1. ) ه (7، 6، 5، 4، 1د. )

( فمووا هووو النووادي الثوواني الووذي يتوجووب عوودم 7افتوورع أن العمووادة ال تريوود اختيووار شووخص موون النووادي رقووم ) (15

 تواجده في اللجنة؟

 3.  ه 2د.  5ج.  6ب.  4أ. 

 



262 

 

 

وحورب الخلويج علوى  1989"تزايد ثمن وقود الطائرات بشكل كبيور منوذ حادثوة ناقلوة الونفط فوي أالسوكا سونة  (16

. فوي ذات الوقوت، تزايودت أثموان عودد مون مشوتقات البتورول علوى نحوو كبيور، ونوتج عون 1991العراق سنة 

ا االسوتدالل الوذي قوام إن خيور تقيويم لهوذهاتين الحقيقتين أن وقود الطائرات هو واحود مون مشوتقات البتورول" 

 :به المتكلم هو أنه تفكير

 جيد، إذ إن وقود الطائرات هو أحد مشتقات البترول.  .أ 

 جيد، لكن ليست كل الحقائق الواردة قد تمت صياغتها على نحو دقيق.  .ب 

غير جيد، فقد تزايدت أثمان المواد الغذائية فوي ذات الوقوت، لكون هوذا ال يثبوت أن وقوود الطوائرات هوو  .ج 

 من المواد الغذائية. 

غيوور جيوود، إذ ال يمكننووا الخووروج بووأي نتيجووة تتعلووق بوقووود الطووائرات لمجوورد أن لوودينا حقووائق تتعلووق  .د 

 بمشتقات البترول.

لة نافذة غرفة نومه وقود ضوغط بأنفوه علوى زجواج النافوذة البوارد في عتمة ما قبل الفجر، جلس الصغير أنسقبا (17

ّل أمانيه أن يطلع الصباح كي يلعب كرة القدم في الخوارج. وكوان االهتموام أن تشورق الشومس، وفيموا هوو  وج 

مستغرق بالتفكير سطعت الشمس، فواصل أمنياته، ومون دون ريوب أخوذت الشومس تلووح فوي األفوق وتتربوع 

ن فخوووراً بنفسووه، وتأموول الووذي جوورى، ثووم توصوول إلووى أن "فووي مقوودوره أن يحيوول الليووالي فوي السووماء، لقوود كووا

 الباردة الموحشة إلى نهارات صيفية سعيدة إذا ما أراد ذلك".تفكير أنس هذا

 غير سليم، فوقوع الشيء بعد أن تمناه ال يعني أنه قد وقع ألنه تمناه. .أ 

 ذلك أم لم يفعل.غير سليم، فالشمس تدور حول األرع سواء أتمنى أنس .ب 

 جيد، فأنسطفل صغير ليس إال.  .ج 

 جيد، أي لديه دليل يثبت أن ما قد وقع لم يكن ليقع لولم يتمناه. .د 

افورع أن عووالم نبووات قووال فووي محاضورته عوون نباتووات الحوودائق: "تبوودي الووردة ألوانوواً عوودة". أي موون التاليووة  (18

 :؟يمكن اعتباره أفضل تفسير لهذا االدعاء

 من لون واحد. هنالك وردة لها أكثر .أ 

 هنالك ما هو ذو أكثر من لون وهو الوردة.  .ب 

 كل الورود ذوات ألوان عدة.  .ج 

 ليست كل الورود من لون واحد.  .د 

 جميع التفسيرات مقبولة بالدرجة نفسها.  .ه 

 "يبدو أن هنالك روايتين شائعتين تؤيودان ضورورة وجوود عقوبوة الحكوم باإلعودام قانونواً، األولوى: إن الخووف (19

مل على ردع اآلخرين من اقتراف الجرائم البشعة، وأموا الثانيوة فهوي أن الحكوم بوالموت علوى من الموت ستع

شوخص موا سويكون أكثور اقتصواداً موون البوديل اآلخور وهوو السوجن المؤبوود. لكون كافوة الدراسوات العلميوة التووي 

ذا كوان عاموة أجريت حتى اآلن أظهرت أن الحقائق االقتصادية تؤيود عقوبوة السوجن المؤبود علوى اإلعودام، وإ

النوواس سوويعتقدون أن الحكووم باإلعوودام اقتصووادياً أكثوور موون الحكووم بالسووجن المؤبوود فهووذا لوون يغيوور فووي الحقووائق 

االقتصادية شيئاً! وعليه، فإنه يجب إلغاء حكم اإلعدام قانوناً ". إن أفضول تقيويم لهوذا االسوتدالل الوذي قوام بوه 

 المتكلم هو أنه:

 العام باألمر.  ضعيف، فهو لم يبين عالقة الرأي .أ 
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 ضعيف، فهو لم يحلل الرؤية األولى المتعلقة بردع اآلخرين من اقتراف الجرائم البشعة.  .ب 

 جيد، فهو يبين لنا أنه لربما يتوجب إلغاء عقوبة اإلعدام قانوناً.  .ج 

 جيد، لكنه في الواقع غير صحيح فيما يتعلق بإلغاء عقوبة اإلعدام.  .د 

تتخوورج يوموواً مووا، أنوت طالووب فووي الكليووة، ألوويس هووذا صووحيحاً؟ وكوول طلبووة فقورة: "ال عليووك يووا مهنوود، سوووف  (20

الكليات يتخرجوون إن عواجالً أم آجوالً". مفترضواً صوحة كول الجمول المسواندة فوإن النتيجوة التوي أفضوت إليهوا 

 الفقرة:

 ال يمكن أن تكون خاطئة.  .أ 

 من المحتمل أن تكون صحيحة، ولكن قد تكون خاطئة.  .ب 

 اطئة، ولكن قد تكون صحيحة.من المحتمل أن تكون خ .ج 

 ال يمكن إال أن تكون صحيحة.  .د 

 ( يعتمد على المخطط أدناه:21السؤال رقم )

1                                           2                                              3 

 

واحدة منها حرفاً هجائياً على كول مون وجهيهوا، أي هناك ثالث بطاقات مثلثية الشكل على الطاولة تحمل كل  (21

بطاقة/ بطاقات يتوجب عليك أن تقلبها لتثبت أن االدعاء التالي صوحيح دائمواً: إذا حمول أحود الوجووه الحورف 

 )ك( فإن الوجه اآلخر يحمل الحرف )ب(؟

 ( فقط.1البطاقة رقم ) .أ 

 ( فقط.2البطاقة رقم ) .ب 

 (.3( و)2( و)1البطاقات رقم ) .ج 

 (.3( ولكن ليس البطاقة رقم )2( و)1ان رقم )البطاقت .د 

 (.1( ولكن ليس البطاقة رقم )3( و)2البطاقتان رقم )  .ه 

% مون الوذكور واإلنواث 75"في دراسة أجريت على طلبة مدرسة ثانوية بجنسيها الذكور واإلنواث، وجود أن  (22

الم يعوانون مون قصوور يشاهدون أفالم العنف ويقتنون أشرطة الفيوديو التوي تعورع مثول هوذا النووع مون األفو

واضوح فوي ضووبط انفعواالتهم والسوويطرة عليهوا. قامووت الدراسوة باسوتبعاد إمكانيووة أن يكوون هووذا القصوور هووو 

 محض صدفة وفقاً لمستويات عالية من الثقة مفترضاً صحة الوارد أعاله، فإن هذه المعلومات تؤكد:

إحصووائية تووربط بووين مشوواهدة أفووالم العنووف والعجووز عوون ضووبط الوونفس والسوويطرة علووى  عالقووةثمووة  .أ 

 االنفعاالت لدى المراهقين. 

ز    ك ب  
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 تتسبب مشاهدة أفالم العنف باإلصابة باضطرابات عصبية وعجز عن ضبط النفس لدى المراهقين.  .ب 

 جهاز العصبي. ال يعتبر الجنس عامالً مؤثراً في العالقة بين متابعة أفالم العنف واضطرابات ال .ج 

 لدى الباحث سبب شخصي يدفعه إلثبات ضرورة منع المراهقين من متابعة أفالم العنف.  .د 

إن قووانين بيووع وحيووازة أشورطة األفووالم ذات الطووابع العنيوف والمخوول بأصووول التربيوة والتنشووئة غوودت   .ه 

 قديمة تعوزها بعض التعديالت.

يد، ولكن سعد أقصر من معون، وعليوه فوإن معون إليك هذه القضية: "زيد أقصر من عمر، ومعن أقصر من ز (23

أقصوور موون سوويف" مفترضوواً صووحة كوول المقوودمات المنطقيووة مووا الووذي يتوجووب إضووافته كووي تكووون النتيجووة 

 صحيحة؟

 ب. عمر أطول من سيف. أ.  زيد أطول من سيف.

 د.  سيف أطول من سعد. ج. سيف أطول من زيد.

( ورقة، أربوع أوراق تحمول صوورةالملك، وأربوع تحمول 52)"تحوي أوراق اللعب )الشدة(، وهي مكونة من  (24

صووورة الملكووة، وأربووع تحموول صووورة األميوور، سنسوومي هووذه األوراق االثنتووي عشوورة "وجوهوواً" للشوودة، فيمووا 

(، ولغووورع التبسووويط سنسووومي هووووذه األوراق "أوراق 10( وحتووووى )1تحمووول بقيوووة األوراق األرقوووام مووون )

وقود توم خلطهوا علوى نحوو جيود، فووإن  52أوراق اللعوب )الشودة( ال األرقوام"، تصوور اآلن أن لوديك مجموعوة 

"تحووي تحديوداً أربوع أوراق مون كول مون األميور 52بإمكاننا أن نستنتج مما عرفناه اآلن أن أوراق اللعوب ال 

 والملكة". إن أفضل وصف للطريقة التي عرع بها المتكلم هذه النتيجة هو أنها:

 اً تماماً كقولنا "إن السماء زرقاء ألن السماء زرقاء". غير جيدة، فهي ال تثبت شيئاً جديد .أ 

 جيدة، فالنتيجة بمثابة إعادة صياغة الحقائق المعطاة ولكن على نحو دقيق.  .ب 

 جيدة، فاالستدالل قد تطرق بشكل واف إلى كل ورقة من أوراق الشدة.  .ج 

 غير جيدة، إذ انها لم تتطرق إلى إمكانية سحب ورقة من أوراق "الوجوه".  .د 

السرية جزء مهم من العالقة بين الطبيب والمريض، ولكن حماية أشخاب بريئين مون أذى محقوق هوو أمور " (25

مهوم أيضواً، وال أحوود يسوتطيع أن يجووزم علوى وجووه اليقوين أي هووذين األمورين ذا أهميووة أكثور موون اآلخور، وقوود 

يعمد إلوى إيوذاء أحودهم يفضي هذا إلى معضالت ذات طابع مؤلم، فمثالً قد يعلم طبيب موا أن مريضواً لديوه سو

أو أن أحدهم سيعمد إلى إيذائوه، تمامواً كموا يحودث فوي حواالت العنوف ضود األطفوال، فمثول هوذه الحالوة تجعول 

الطبيب في وضع صعب ما بين الحفاظ على السرية أو إبالغ الجهات المعنية عون هوذا الخطور المتوقوع". إن 

 نه:أفضل وصف لهذا االستدالل الذي قام به المتكلم هو أ

 تفكير جيد، إذ أن السرية والخصوصية أمر ال يمكن إذاعته وفضحه.  .أ 

 تفكير جيد، إذ أن هاتين القيمتين في حالة من التعارع إجماالً.  .ب 

 تفكير غير جيد، إذ يعمد األطباء على أرع الواقع إلى تغليب القيمتين على الثانية.  .ج 

 تفكير غير جيد، فالقانون ينص بوضوح على أن حماية الطفل هي القيمة األهم.  .د 
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 مترابطان. 27ورقم  26السؤاالن رقم 

ال تتسع الحافلة التي تنقل الركاب من وكالة التأجير إلى المطار ومن المطوار إلوى وكالوة التوأجير ألكثور مون   (26

( شخصوا 14( شخصاً في وكالة التأجير ينتظرون الذهاب إلى المطوار و )36عشرة ركاب، فإذا كان هناك )

سويرها مون المطوار ولوم تحصول أي في المطار ينتظرون الوذهاب إلوى وكالوة التوأجير، وإذا موا بودأت الحافلوة 

( شخصاً األصليين، فموا هوو عودد الورحالت التوي يتوجوب علوى الحافلوة القيوام بهوا موا بوين 50زيادة على ال )

 المطار ووكالة التأجير كي توصل الخمسين شخصاً إلى الوجهة التي يقصدونها؟

 8د.  7ج.  6ب.  5أ. 

( شخصواً إلوى موقوف الحافلوة 25بعد مغادرة الحافلة للمرة الثانية حاملة الركواب إلوى وكالوة التوأجير انضوم )  (27

فوي المطوار يقصوودون الوذهاب إلووى وكالوة التوأجير، فكووم عودد الوورحالت اإلضوافية التوي يتوجووب علوى الحافلووة 

 ( اإلضافيين؟25القيام بها في كلتاالوجهتين كي توصل الركاب ال )

 3د.  2ج.  1ب.  أ. صفر

( علوى مخطوط خوواب "ببرنوامج وسوائل النقول المسوتخدمة مون قبوول 30( و )29( و )28تعتمود األسوئلة رقوم )

 الموظفين في شركة مصرية":

 

موون الدراسووة األولووى، وحتووى موورور عووام، تناقصووت نسووبة الموووظفين الووذين يسووتخدمون "سوويارات خاصووة"  (28

 كوسيلة للنقل:

 األصلي. حجمها% من 89إلى  .أ 

 األصلي. حجمها% من 93إلى  .ب 
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 مع الزيادة في أعداد مستخدميالحافالت وسيارات األجرة. يتناسببما  .ج 

 أعداد الذين يأتون وظائفهم مشياً على األقدام.  فيبما يتناسب مع التناقص  .د 

 إن أفضل وصف للزيادة في أعداد مستخدمي سيارات األجرة هي أنها: (29

 .% في استخدام سيارات األجرة33 بمقدارزيادة  .أ 

 % في استخدام سيارات األجرة.25بمقدار  زيادة .ب 

 استخدام السياراتالخاصةإلى استخدام سيارات األجرة. من% 5إزاحة بمقدار  .ج 

 في استخدام مترو األنفاق على نحو متناسب.  التزايدأكبر من  .د 

ة برنامجواً لتشوجيع اسوتخدام سوويارات بعود أسوبوع واحود مون جمووع البيانوات للدراسوة األولوى، وضوعت الشوورك (30

األجورة والحوافالت بوديلين عون اسوتخدام سويارات الخاصووة.أي مون التاليوة تعتبور األقول انسوجاماً موع البيانووات 

 المعطاة؟

 تناقص استخدام سيارات الخاصة فعلياً. .أ 

 يبدو أن برنامج تشجيع استخدام سيارة أجرة والحافالت  قد أخذ بالعمل.  .ب 

 الي الموظفين الذين يستخدمون الحافالت. تزايدت نسبة إجم .ج 

 تحول تقريباً نصف الموظفين الذين كانوا يأتون وظائفهم مشياً إلى استخدام الحافالت .  .د 

افتورع اآلتووي، "تصوبح الشوووارع واألرصووفة مبلولوة زلقووة فوي كوول موورة يتسواقط فيهووا الوثلج". أي موون اآلتووي  (31

 صحيح بالضرورة أيضاً؟

 ع زلقة أو مبلولة، فإن هذا يعني أن الثلج يتساقط. كانت األرصفة والشوارإذا  .أ 

 إذا كان الثلج ال يتساقط تكون الشوارع واألرصفة غير زلقة.  .ب 

 إذا كانت األرصفة مبلولة أو الشوارع زلقة فإن هذا يعني أن الثلج يتساقط.  .ج 

 إذا كانت األرصفة زلقة والشوارع جافة فإن هذا يعني أن الثلج ال يتساقط. .د 

 مبلولة والشوارع زلقة.  األرصفة، إنها تثلج  .ه 

 على الحوار التالي الذي يطلب إليك فيه أن تصرف أحدهم من الخدمة: 34و 33و 32تعتمد األسئلة 

بالرغم من أنك طلبت إلى معاونك أن يرسول طورداً ذا أهميوة إلوى جهوة معينوة فإنوه لوم يفعول، ولموا تنواهي إليوك أن 

الطرد لوم يصول إلوى الجهوة المطلوبوة، واجهوت معاونوك وسوألته عون الطورد، فوأنكر وغضوب وأصور علوى أنوه قود 

نوه قود أضواع الطورد محتجواً بأنوه كوان بعث الطرد فوي بوادا األمور، لكنوه أدرك فوي النهايوة أنوك ال تصودقه فقوال بأ

منهمكاً بأمور أخرى كنت قد طلبت إليه إنجازها. وبعد ساعتين، عاد إليك قائالً: "أنه قود وجود الطورد تحوت كوموة 

موون الملفووات وبأنووه فووي طريقووه إلووى وجهتووه اآلن"، ولمووا كنووت متووردداً فيمووا يتوجووب عليووك فعلووه، طلبووت نصوويحة 

 رئيسك. 

ك من الخدمة"، لكنك لم توافقه في الرأي وقلت: "ال أعتقود أن فقودان الطورد يسوتدعي أن فقال لك: "اصرف معاون
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تصرفه، كما أننا ال نستطيع صرفه قبل أن نرفع إليه تنبيهواً خطيواً وفقواً التفاقيتنوا موع نقابوة العموال"، فورد رئيسوك 

 أصر على طرده". قائالً: "اصرفه بكل األحوال، وعندما تقوم بذلك عليك أن تخبره بأنك أنت من

إليك التالي: إذا كانت هناك مشكلة تترتب على إمكانية خرق شروط االتفاقية فوي حوال قموت بطورد معاونوك،  (32

فإن رئيسوك يوود أن يكوون لديوه موا يخولوه أن يقوول بوأن الفكورة كانوت فكرتوك وليسوت فكرتوه. فوي ضووء هوذا 

 الحوار، فإن هذه الفقرة:

 هي واقع الحال بالتأكيد. .أ 

 لكنها قد ال تكون هي واقع الحال.معقولة،  .ب 

 غير معقولة، لكنها قد تكون هي واقع الحال. .ج 

 ليست واقع الحال بالتأكيد. .د 

قال لوك صوديقك الوذي ال يعمول معوك فوي الشوركة، "لنودع موضووع النقابوة جانبواً لبرهوة، ودعنوي أخبورك أن  (33

اونك تعووزه القودرة علوى السبب الذي يجعلك تصرف معاونك قوي، فلقد كذب عليك، أضف إلى ذلك فإن مع

ترتيب األشياء الهامة وحفظها مون الضوياع، حتوى أنوه لوم ينسوق أمور إرسوال الطورد معوك بعود أن وجوده، بول 

 تصرف من تلقاء نفسه". إن استدالل صديقك:

 ال يعرف ظروف العمل في مكتبك.  صديقكغير سليم ن  .أ 

 .غير سليم، ألن صديقك لم يعط المساعد الفرصة للدفاع عن نفسه .ب 

 جيد، ألن إهمال معاونك في عمله قد آذى مصالحك وسمعتك.  .ج 

 جيد، ألن معاونك تصرف تماماً على النحو غير الالئق الذي وصفه صديقك. .د 

تقول ابنتك ذات األحد عشر عاماً: "يعني إذا صرفت معاونك، سوتقع فوي مشواكل موع النقابوة وإذا لوم تصورفه  (34

 أنت واقع في المشاكل أوالً وأخيراً"، إن استدالل ابنتك:ستقع في مشاكل مع رئيسك، ففي كل األحوال 

 غير سليم، إذ من غير المتوقع أن تتفهم الوضع طفلة في الحادية عشرة.  .أ 

 غير سليم، إذ إنك لست متأكداً مما قد تقوم به النقابة.  .ب 

 جيد، إذ ال خيارات أخرى تطرح نفسها اآلن.  .ج 

 عملك.جيد، إذ إن في إمكانك دائماً أن تستعف من  .د 

 

 انتهت فقرات االختبار

 شكرا لكم
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  Appendix P

FLIPPED LEARNING TEACHER’S GUIDE 

The Flipped Learning Teacher’s Guide (FLTG) is to help the teachers in 

implementing the FLM effectively. It is not detailed guide that is not intended for the 

teacher to use it step by step. It can be used as a model for implementing the FLM. 

This is because teachers are considered the educational leaders inside their 

classrooms. Therefore, they have the alternative instructions to use inside the 

classroom due to their students’ needs. In addition to that, it contains hints and tips to 

use before, during and after the face-to-face (F2F) session. This is to engage the 

students in the teaching/learning process to improve their motivation toward learning 

through active learning activities. The FLTG contains the following main items: 

a. Benefits of Flipped Learning 

Flipped Learning (FL) is a new trend in teaching/learning process to change the 

traditional methods; this kind of change is favored by the students and teachers (Quan 

2015). FL is one form of the blended learning (Bart 2014; Quan 2015; Meigen 2016). 

FL has seven types in implementation called models (Panopto 2016). The standard 

inverted classroom model is the well know model that students viewed video lessons 

and other related assignments outside the classroom. On the F2F session, they solve 

homework, problems and practice their learning with the teacher and peers. This 

Flipped Learning Model (FLM) suites the secondary high school students and the 

Palestinian education system. 

The constructivist theory was used within this model. The studnets can 

construct and build upon their knowledge individually while preparing their video 

lessons outside the classroom session. Moreover, during the F2F session, they can 

work together in different active learning activities that help them to construct on their 

learning to have meaningful learning (King et al. 2014). 

FLM is suitable for all students because it has positive effects and can focus on 

all of them at the same time (Sams & Bergmann 2013). It increase the comprehension, 

interaction and the critical thinking for the students (Marshall & DeCapua 2013). 

Brunsell and Horejsi (2013) and Green (2012) listed some benefits of using FLM such 

as: increasing students engagement time in doing homework inside class, enabling 

them to learn in a safe atmosphere, getting immediate feedback, increasing 

collaboration, increasing access to the necessary technology and more parents 

engagement and support in the teaching/learning process. The following are main 

benefits of FLM implementation: 
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i. Flexible Learning 

The FLM is flexible that students can choose the place and time for viewing the video 

lessons outside the classroom. 

ii. Changing Learning Culture 

FLM shift traditional culture of the teacher-centered approach to the student-centered 

learning approach. 

iii. Increasing Interaction Time 

FLM increases the interaction time and personal engagement between teacher and 

students because of shifting the lectures and direct instructions from the classroom 

session to outside (Brunsell & Horejsi 2013; Roehl et al. 2013; Sams & Bergmann 

2013; Hantla 2014).  

iv. Suitable for Emergency Conditions 

FLM is suitable during the emergency conditions that the classroom session can move 

forward despite the absence of teacher and/or students.  

v. Focus on all Students Including Special Needs 

FLM is suitable for all students and it is flexible for meeting all of their needs. The 

shamed and hesitated students have the opportunity to ask questions in their individual 

directly to the teacher and not in front of all of students inside the classroom. Also, the 

low achievers can view the videos many times by themselves at their homes away of 

the students (Roehl et al. 2013). 

vi. Minimizing the Competitive and Punitive 

The students’ assessment in FLM is different from the traditional one; the teachers 

assess their students' grasp of information, progress and learning all the time in an 

easy way (Roehl et al. 2013; Sams & Bergmann 2013). The students can demonstrate 

their understanding in several ways according to their interests such as creating 

projects, designing video games, developing presentations, designing posters, writing 

blogs, and so on. This helps in minimizing the competitive and punitive components 

of educational assessment.  
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b. Teachers Training 

To get the best of FLM implementation, teachers are required to be experienced in the 

teaching method styles, learning theories and ICT integration in education. If not, they 

are required to get minimum training about active learning, classroom management, 

new assessment methods and constructive theory. This is in addition to the ICT in 

education that include the suitable tools and Web 2.0 applications for FLM. Teachers 

can include the following activities in their teaching for engaging students: 

(i)- Before the classroom F2F session and a proof that students viewed video lessons, 

let each one of them to write one question about something in the lesson that he/she 

needs more understanding about it, and another thing that he learnt from the video 

lesson.  

(ii)- At the beginning of the F2F session, ask few students to tell what they have learnt 

and another few students to ask their questions.  

(iii)- It is better to give the opportunity for other students to answer students’ 

questions; otherwise, the teacher can do so. This activity helps the teacher to identify 

the knowledge gap. 

(iv)- Let students make role-play about specific learning in small groups. Other 

students can ask the group students to clarify unclear issues concerning the role-play. 

(v)- Use story-telling activity for the students who willing to do so. 

(vi)- Let students to summarize the video lesson in one sentence or in one-minute 

length. Let other students comment or elaborate on that. 

(vii)- This is flipped learning, so you can flip the question. Tell them an answer of a 

question, and ask them about the suitable question. Let the students to guess about the 

correct question for such answer. 

(iix)- Let students in pairs explain for each other about what they have learnt from the 

video lessons for 2-3 minutes. 

(ix)- do all the required experiments inside the classroom or in the lab according to the 

Physics topic. 

c. Students Orientation 
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It is important for the students to know about the FLM and how to prepare for it in 

order to be motivated for this new trend. They are required to prepare their lessons at 

home and come ready to the F2F session with their questions and comments in order 

to use the classroom time in active learning activities. Students can use any suitable 

device as smartphone or laptop for example to access the uploaded videos on the 

internet during their convenient time and from any place they want such as schools, 

buses and parks. 

It is better for the teacher with the help of the school principal to explain for 

the students about the FLM concepts, methodology, required procedures and the 

orientations were discussed and clarified. Remember that students who were 

accustomed to the traditional learning need time to get used to a new one (Tucker 

2012), so they need preparation on using the FLM to be comfortable and responsible 

for their learning (Findlay-Thompson & Mombourquette 2014). The students can 

view video lessons once or many times due to their understanding, in addition to that, 

they can get help from their parents or colleagues for more comprehending the 

materials.  

 Moreover, the students’ parents need to know about the FLM in order to 

support their children in this new trend. It is well known that “change” can be 

difficult, painful and the continuous communication is critical for success. Parents can 

be informed through written information or through a short video before 

implementing the FLM. A pamphlet about FLM can be sent to them by the students 

themselves. 

d. Video lessons development 

This section explains the importance of the video lessons and the multimedia in the 

audio visual aids and the educational theory behind that. Also, this is to introduce the 

teacher to the required software and Web 2.0 tools that needed for developing and 

editing the video lessons. In addition to that, it is important to know about the main 

websites that include free videos and other related multimedia. Finally, it contains 

criteria for developing and evaluating the video lessons to be used by the teacher. 

Video lessons and multimedia materials are examples of audio visual aids 

(Lestage 1959), and are form of ICT that are necessary in teaching/learning process 

for Physics secondary students (Aina 2013a). Their use make teaching/learning 

process more interesting and help in focusing students’ attention towards the subject 

material (Dilshad & Saeed 2015), and support critical thinking skills. According to the 

psychologist Bruner, student can remember 10% by hearing, 20% by reading, 80% by 

seeing and doing (Lester 2013), this is why the video lessons are effective 

communication tools between teachers and students. 
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According to Denning (1992), the video lessons utilization are fitted in 

consequence with the active learning theory. Moreover, they improve students’ 

motivation towards learning (Bravo et al. 2011), and improve students’ content 

comprehension (VZAAR 2016). By integrating video lessons in education, students 

will easily learn and engage through active learning. The below guidelines can be 

considered for selecting the video lessons according to the active learning theory 

(Denning 1992): 

(i)- encourage learning through talk. 

(ii)- allow curiosity and speculation. 

(iii)- allow students to demonstrate autonomy. 

(iv)- allow student to utilize the content they have. 

(v)- emphasize the learning process. 

(vi)- allow students to use higher order thinking skills. 

In addition to that, the British-Council (2003) suggested the below main elements of a 

specific criteria for testing, developing and selecting video lessons before uploading 

them to the YouTube or other websites. 

 (i)- Interest: video to be interested by the students and not boring that they would like 

to watch it. 

(ii)- Complete: video has complete topic like a complete story because it is important 

for students to be motivated and enjoyed while watching it. 

(iii)- Length: video length depends on its content and purpose. The suitable video 

length that developed by the teacher is about 10-15 minutes while other videos that 

illustrate ideas or concepts can be less than that to 30 seconds. 

(iv)- Appropriate: video content is suitable for the students’ environment and culture. 

(v)- Mature: video to be suitable for students’ age, i.e. the target not to be for very 

younger or very older than their age. In this research, students’ age is about 16 years 

old, if the video target is 10 years old, it will be babyish, and if it is 25 years old, it 

may not be able to comprehend and follow it. 

(vi)- Related: video material to be from the same content or related to it. Of course, 

videos that teacher developed are from the content directly, while others can be from 

different sources such as Khan Academy or TED that must be related directly to the 

topic. 



273 

 

 

(vii)- Visual: video scene is very visual for easy understand.  

(viii)- Clear: video picture and sound are clear enough.  

(ix)- Speech: the speech and accents are acceptable and comprehended for the 

learners. Moreover, the presentation language is correct and free of grammar or 

linguistics errors. 

(x)- Language: video language level to be appropriate for the students’ level that is 

understandable without professors’ explanation.  

(xi)- Watchable: it is important to select the suitable platform for hosting the video for 

being the video watchable through different screens, browsers and devices seamlessly. 

This is due to the students’ expectation to view videos on any related device. 

For getting good quality FL video lessons, go through the following checklist:  

(i)- Determine the specific lessons objectives. 

(ii)- Decide on the suitable way to present the video lessons. 

(iii)- Remember to concentrate on the lower levels of Bloom’s taxonomy by shifting 

them outside classroom through the video lessons. This maximize the students class 

time by using the upper level of the taxonomy such as applications, analysis, 

evaluation and creation activities.  

(iv)- Be sure that internet access is available at home for all of FL students, otherwise 

think of other alternatives that they can view videos inside the school or to support 

them with the video lessons on CDs or DVDs. 

(v)- Use different tips and tactics for continuous students’ engagements. 

(vi)- Make a list of the available resources and persons that can be helpful for you. 

Also, think of other teachers who have experience in FLM.  

(vii)- Select the suitable software for developing and editing the video lessons. 

(iix)- Prepare well for the F2F classroom activities that they are different and away of 

the traditional ones. 

(ix)- Evaluate the students learning in different ways that suite the FL. You can ask 

students to reflect on their learning by making short videos about specific questions. 

e. Lessons plans 
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This is the last part of the guide. It contains the objectives of the Physics topic “Static 

Electricity”, content analysis, specification tables, and lessons plans for some lessons 

as a model to go through by the teacher. 

The Static Electricity topic is Unit 4 in the Physics textbook for Grade 11 

Scientific Stream during the second semester of the academic year 2014/2015 in 

Palestine; exactly during the period of March, April, and until Mid-May of 2015. The 

Static Electricity unit consists of the following four subtopics: (i)- Static Charge & 

Coulomb Law, (ii)- Electric Field, (iii)- Potential Field, (iv)- Capacitance and 

Capacitors. The content analysis was done for this unit; the percentages of the four 

subtopics are shown in the following table: 

Content Subtopics Percentages 

No. Content Domain الفصل Percentages 

1- Static Charge & Coulomb Law  22 الشحنة الكهربائية وقانون كولوم% 

2- Electric Field 29 المجال الكهربائي% 

3- Potential Field 23 الجهد الكهربائي% 

4- Capacitance and Capacitors الكهربائية والمواسعات السعة  26% 

The cognitive dimension specifies the three domains: knowing, applying and 

reasoning. The cognitive dimension analysis was done for this unit; the percentages of 

the three dimensions are shown in the following table: 

Cognitive dimension analysis Percentages 

 Content الفصل
Domain 

 األهداف
Objectives 

 معرفة
Knowing 

 تطبيق
Applying 

 استدالل
Reasoning 

الشحنة 

الكهربائية 

 وقانون كولوم

Static 

Charge & 

Coulomb 

Law  

6 3 3 0 

المجال 

 الكهربائي

Electric 

Field 

13 5 5 3 

 Potential الجهد الكهربائي

Field 

8 2 4 2 

السعة 

الكهربائية 

 والمواسعات

Capacitance 

and 

Capacitors 

8 3 4 1 

 6 16 13 35  المجموع

 %17 %46 %37 %100  النسبة المئوية

The detailed content analysis for this unit was done for the four subtopics as 

shown in the following table: 



275 

 

 

 

Detailed Content Analysis 

    للصف األول ثانوي  الفيزياء

الوحدة: الرابعة      ،   الكهرباء السكونية       

 تصنيف االهداف األهداف الفصل/

 Content Domain Objectives  معرفة 

Knowing 
 تطبيق

Applying 
 استدالل

Reasoning 

الشحنة الكهربائية 

 وقانون كولوم

     1 الشحنة الكهربائيةتوضيح مفهوم   .1    

     1 ذكر نوعي الشحنة الكهربائية وتفسير كل منها.  .2     105 - 95صفحة 

     1 توضيح مفهوم حفظ الشحنة الكهربائية.  .3     صفحة 11

   1   توضيح مفهوم تكمية الشحنة الكهربائية.  .4      

   1   التعبير عن قانون كولوم بصورة رمزية.  .5      

   1   حساب القوة الكهربائية بين شحنتين .  .6      

     

     1 توضيح مفهوم المجال.  .7     المجال الكهربائي

     1 توضيح مفهوم المجال الكهربائي.  .8     123 - 106صفحة 

 1     تخطيط المجال الكهربائي لشحنات مختلفة.   .9     صفحة 18

المجال الكهربائي عند نقطة، .تعريف شدة 10    

 والتعبير رياضيا.

1     

.حساب شدة المجال الكهربائي الناتج عن شحنة 11    

 أو أكثر 

  1   

.تحديد العالقة بين خطوط المجال الكهربائي 12    

 وشدة المجال، من حيث المقدار واالتجاه.

    1 

     1 .توضيح المقصود بالمجال الكهربائي المنتظم.13    

.التمييز بين المجال الكهربائي المنتظم، والمجال 14    

 غير المنتظم.

    1 

     1 .توضيح المقصود بالتدفق الكهربائي على سطح ما.15  

   1   .التعبير عن التدفق الكهربائي بصورة رمزية.16    

   1   .حساب التدفق الكهربائي في حاالت مختلفة.17    

عن قانون غاوس لفظيا ورياضيا، وشرح .التعبير 18  

 معناه.

  1   

.تطبيق قانون غاوس لحساب المجال الكهربائي 19    

 الناشئ عن توزيع منتظم للشحنات على سطح.

  1   

       

     1 .توضيح مفهوم الجهد الكهربائي.20   الجهد الكهربائي

   1   شحنات نقطية..حساب الجهد الكهربائي الناشئ عن 21   136 -124صفحة 

.التعبير عن فرق الجهد الكهربائي بين نقطتين 22   صفحة 13

 رياضيا.

    1 

.تحديد العالقة بين المجال الكهربائي المنتظم 23    

 وفرق الجهد.

    1 
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   1   .التعبير عن جهد موصل كروي رياضيا.24    

   1   .حساب الجهد الكهربائي لموصل .25    

     1 .توضيح مفهوم سطح تساوي الجهد وتحديد خواصه.26    

   1   .رسم سطوح تساوي الجهد ألجسام مشحونة مختلفة.27    

       

السعة الكهربائية 

 والمواسعات

     1 .توضيح مفهوم السعة الكهربائية.28  

     1 .توضيح مفهوم االمواسع الكهربائي.29    146 -137صفحة 

   1   .التعبير عن سعة مواسع كهربائي رياضيا.30   صفحة 10

   1   .حساب السعة الكهربائية لمواسع ذي لوحين متوازيين.31    

   1   .التعبير عن الطاقة المختزنة في مواسع رياضياً.32    

.مقارنة بين توصيل المواسعات على التوالي 33    

 حالة.وعلى التوازي، من حيث السعة المكافئة في كل 

    1 

.توصيل مجموعة مواسعات على التوالي، وعلى 34    

 التوازي في دائرة كهربائية.

  1   

     1 .تعرف بعض االستخدامات العملية للمواسعات.35    

Depending on the above sections of this FLTG, the teacher can prepare the 

lesson for each subtopic by himself/herself. There are few plan lessons that the 

researcher prepared for the teachers, but they prefer to do it by themselves that they 

have long teaching experience. 
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  Appendix Q

PERMISSION FROM UKM TO MOEHE 

To Whom It May Concern from UKM to MOEHE 
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  Appendix R

PERMISSION FROM MOEHE TO EDUCATIONAL DISTRICTS & 

SCHOOLS 
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  Appendix S

PHYSICSTEACHERS’RESPONSES 

The Physics teachers’ responses to the three questions are as the following: 

1- In your opinion, what are the main advantages of the Flipped learning Model 

(FLM) implementation?  

Teacher 1: Flipped Learning Model FLM was so exciting for most of the 

students. In FLM, students learned how to solve questions without direct help from the 

teacher and they learned by searching information by themselves. Students became 

more active inside the classroom. It improved students' research and inquiry skills in 

enjoyable conditions. FLM improved students’ thinking skills and discussions. FLM 

was attractive and interesting for students.  

The shy students got more support from me, and FLM made students work with 

each other without shyness. In FLM, students are asking and discussing more than the 

traditional methods. FLM was more interesting than the traditional method, so 

understanding subject matter was easier for students. FLM induced students to ask 

questions, answer questions, discus with other students, present their result and share 

ideas without hesitation. FLM encouraged students to be active learners. Students 

worked in groups effectively and every student liked to work in his group. FLM 

motivated students to learn by themselves. It is a good example for personalizing 

learning. 

FLM helps me to present and discuss the material in an effective way. Students 

became friendlier to me. FLM is a learning method that can be used for difficult 

topics. FLM is an enjoyable method that is different from traditional lessons in which 

students only listen to teacher; FLM gives students more confidence when they are 

talking, present, and search.  FLM is excellent example about student-centered 

learning strategy. Most of the students were happy and pleased to learn by FLM.  It is 

attractive for students.  

Teacher 2: I believe that the most important features of the flipped learning is 

urging students to be self-learners and change their beliefs that they can learn by 

themselves and search for learning resources on the internet sites, which contradicts 

the common beliefs that teachers and books are the only source of information and 

knowledge.  

Moreover, the flipped learning helped the low- achieving students with 

sufficient time to talk and learn by themselves without shame from their colleagues. 
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This means that FLM takes into account the different levels of students. The F2F time 

was invested in the enrichment of knowledge, ideas and issues of high level thinking 

order skill. It was noticed that there was a significant increase in student engagement, 

interaction and participation in the FLM more than traditional education.  

Also, FLM encouraged students to think critically and present suggestions for 

improving the FLM implementation process. They suggested participation between 

teacher and students in preparing video lessons, adding more interactive activities 

and worksheets to the video lessons. FLM is exciting and interesting for students. It 

supports self-learning, confidence and breaks the shyness barriers between students 

themselves and the teacher. 

 

2- In your opinion, what are the main challenges for the Flipped Learning Model 

(FLM) implementation?  

Teacher 1: It is a good method but in the first 2-3 lessons, students faced some 

difficulty in time management through group discussion. At the beginning of FLM 

implementation, it was difficult for the teacher to guide students in their time 

management because there are no lectures from teacher.  

FLM is time consuming for teacher. It needs time. It needs training to use 

FLM. It needs more time for preparing the video lesson. It needs time for making the 

video lessons, uploading to internet and to the students Facebook group. 

Teacher 2: The challenges that encountered me as a teacher are more than 

that of students. It needs time and effort for teacher for planning, designing the 

learning and preparing the video lesson. It is not easy for teacher to video the lesson 

and uploads it to the internet by him/her self alone. Concerning students, it is new 

situation for them to prepare video lessons at home and come ready to classroom 

directly for discussion and group work that they didn’t use to.  

3-: What are your comments and reflections on the study results? The study questions 

are about the effects of the FLM in teaching Physics on students’ motivation, 

achievement and critical thinking skills”.   

 “Peace upon you. Thank you for your cooperation to answer the questions 

about the FLM implementation in your school. As a completion of my research work, I 

would like to get your comments and reflections on the study results. The study 

questions are about the effects of the FLM in teaching Physics on students\ 
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motivation, achievement and critical thinking skills”. 

Question 1: There are statistically significant differences in students' 

motivation towards learning Physics for experimental group. This means that FLM 

contributes to improve the students’ motivation towards learning physics. Moreover, 

female students’ motivation was higher than male students’ motivation. In your view, 

is this true? Is it predictable? What is the explanation for that?  

Teacher 1: Yes, the students’ motivation towards learning Physics was 

significant for the experimental group because the FLM is a new learning style that 

encouraged students to explore it. The nature of male students is of short pace that 

leads the female motivation to continue and maintain it through the FLM 

implementation. 

Teacher 2: Concerning students’ motivation towards learning Physics, the 

results were predictable for being significant toward the experimental group. This is 

because FLM is a new learning style that is inverted upside down the traditional 

leaning method. FLM attracted the attention and aroused students’ curiosity, 

particularly FLM raised student research curiosity and through self-learning 

especially in this adolescence age, the students wanted to be trusted from others and 

loved to show their selves among peers that can dispense many from rote learning 

from his/ her teacher. Moreover, this is the technology generation students’ age that 

using distances communication, which added more fun and motivation to the learning 

process. 

Question 2: There are statistically significant differences in students Physics 

achievement in favor of the experimental group. This means that the FLM contributes 

to improving the Physics academic achievement for the students. In your view, is this 

true? Is it predictable? What is the explanation for that?  

Teacher 1: Undoubtedly, the FLM has positive effect on students Physics 

achievement scores in terms of their participatory skills, research skills and 

motivation which were improved. But at the beginning of the FLM implementation, I 

was afraid that its effect to be negative because I was struggling in managing students 

inside the class. 

Teacher 2: Increasing academic achievement was expected even in few ratios, 

especially for the students whose motivation increased and their involvement with the 

new method increased. It is logical that the achievement increased as long as the 

motivation increased. I think that FLM has helped students in deep retention and 

remembrance for the concepts which is very different than the CTM. The students 
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became more able to remember everything they discover, explore and search by 

themselves at home or classroom. The teaching / learning process became easier to 

study and therefore the achievement increased. 

Question 3: There are no statistically significant differences in critical thinking 

skills for the students between the experimental and control groups. This means that 

the FLM does not contribute to improving students’ critical thinking skills. Note that 

the average scores are almost equal in the pretest for both groups, while it is higher for 

the experimental group than the control one. In your view, is this true? Is it 

predictable? What is the explanation for that? 

Teacher 1: Of course, it is unpredictable and strange that the FLM is not 

statistically significant. In my opinion, the FLM improve the students’ research skills 

and the self-learning skills which cause to the improvement of the thinking skills. 

Teacher 2: The lack of statistically significant differences in the critical 

thinking skills was unexpected. In my opinion, the reasons may be: i) the 

implementation period was not long enough, ii) the students need more orientations 

for this new learning style, and iii) to select the Physics topics that promote and 

provoke new ways of thinking. 
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  Appendix T

SCREENSHOTS FOR VIDEOS, ANIMATIONS AND SIMULATIONS 
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