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ARTICLE INFO ABSTRACT 
 This study aims to determine the effect of problem-based learning in an inverted 

classroom environment and learning motivation on learning independence and 
problem solving ability. The type of research used experimental research with a 2x2 
factorial design. The research subjects totalled 128 students, with details of 65 
students in the experimental group and 65 students in the control group. Data were 
analysed using normality test with Kolmogorov-Spirnov, homogeneity test with 
Levene's and hypothesis testing with MANOVA. The results showed that both data 
were normally distributed and statistically homogeneous. Overall, the average of the 
experimental group was higher than the control group. MANOVA test results show 
results as follows: (1) There is an effect of problem-based learning in a flipped 
classroom environment on learning independence, (2) There is an effect of problem-
based learning in a flipped classroom environment on problem solving skills, (3) 
There is an effect of learning motivation on learning independence, (4) There is an 
effect of learning motivation on problem solving skills, (5) There is an interaction of 
problem-based learning in a flipped classroom environment and learning motivation 
on learning independence, (6) There is an interaction of problem-based learning in 
a flipped classroom environment and learning motivation on learning independence 
and problem solving skills of students in the experimental group compared to the 
control group who applied the conventional learning model. 

 
Introduction 

 
The development of the 21st century supported by the existence of technology as a support provides many 
changes, especially in the field of education, these changes make many shifts in the dynamics of learning, both 
from the learning process, teachers, students and the educational environment. Technological changes provide 
many benefits and make it easier for us to act and interact at work, in education, and social life. This is 
supported by Klopfer et al., (2009) explaining that technological developments encourage educators to 
understand and utilise technology in learning and learning activities to create a dynamic learning environment. 
Another explanation according to Allen & Velden (2011) shows that this change is the driving force behind 
many other major changes, such as the emergence of 21st century skills that are considered important for the 
ability of individual learners to function and participate fully in today's world. In this case, current 
technological developments allow teachers to design and deliver learning materials to support and improve 
the quality of the learning process, especially in individual cognitive experiences and experiences from the 
social environment (Lu et al., 2021). 
The development of technology has brought changes in the teaching and learning process, becoming a means 
of assisting in achieving learning objectives, developing learners' skills and abilities, can design a dynamic, 
responsive, interesting and active classroom atmosphere. It is argued that technology is a powerful tool for 
transforming learning, facilitating learners' acquisition of higher-order skills competencies and meeting their 
needs (Erstad & Voogt, 2018). Other literacies mention that most learners' higher-order skills can be developed 
because they are triggered by current technological advances (Oudeweetering & Voogt, 2018). The categories 
of higher-order skills such as critical thinking, creative thinking, independence learning, problem solving, 
communication skills are all called higher-order thinking skills (Almerich et al., 2018). Thus the role of this 
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technological development is very positive for teachers and students, therefore quick steps must be taken to 
immediately synergise together so that the quality of learning can be even better and can improve students' 
higher-order skills. 
There are many other kinds of skills that develop in 21st century skills that can be trained and familiarised for 
learners, 21st Century skills are widely mentioned in several literacies consisting of 4C (Communication, 
Collaboration, Critical Thinking, Creativity) or communication, collaboration, critical thinking and creativity 
(Trinidad et al., 2013),(Erdogan, 2019). Other categories of 21st Century skills include critical thinking and 
problem solving skills, communication and collaboration skills, knowledge, media and technology literacy 
skills, social responsibility, cultural and universal awareness skills, career orientation skills, skills of using 
initiative and self-management, entrepreneurial and self-direction skills, change transformation leadership 
and innovation skills (Cevik & Senturk, 2019).  
Other opinions are more specific to three types: learning skills (including: creativity and innovation, critical 
thinking, and problem solving; communication and collaboration); literacy skills (including: information 
literacy; media literacy; ICT literacy), and life skills (including: flexibility and adaptability; initiative and self-
direction; social skills; productivity; leadership and responsibility) (Busch et al., 2008), (González‐Pérez & 
Ramírez‐Montoya, 2022). And other opinions mention these skills include basic academic skills such as 
reading, writing, and maths as well as new skills such as problem solving, critical thinking, communication, 
collaboration, creativity, digital literacy, and cultural awareness (Yurt, 2023). Based on the kinds of 21st 
century skills above, so much that must be prepared by students, it needs more attention so that these skills 
can be possessed by students. 
Educational institutions as a place of learning need to prepare students to be able to develop academic values 
and skills according to their main needs that are currently needed in the 21st century(Efendi et al., 2023). 
Teachers as educators are expected to design learning activities that can accommodate in developing the needs 
of learners in the 21st century by utilising existing technological developments(‘azah et al., 2024). Supported 
by the explanation that this century requires a special learning environment that facilitates the acquisition of 
skills that the education system wants to develop among learners as part of their preparation to face "real life" 
in a dynamic, rapidly changing, and uncertain environment (Nissim et al., 2016). Thus, there needs to be a 
deeper analysis to prepare everything to support the development of 21st century skills in addition to 
determining the appropriate learning model, teachers are expected to plan learning activities well so that 
learning objectives are also well achieved. 
In addition to preparing learning activities, teachers are also required to pay attention to the motivation of 
students to learn in order to remain, with the motivation in themselves will indirectly create satisfaction and 
pleasure in learning, and will make them realise the importance of learning in their lives(Sholeh, 2023). This 
is supported by the explanation in maintaining and increasing learners' motivation to learn is important, both 
for teaching and learning, whether to develop new knowledge or skills, because motivation will affect the way 
teachers and learners interact during teaching and learning activities (Hung et al., 2013). However, this will 
not be achieved if learners are not ready to learn, either from within themselves or external factors that affect 
them. Readiness to learn depends on strong motivation, so motivation is very important in motivating learners 
to learn, along with support from teachers and the environment. 
Learning motivation is not something that is forced, but arises slowly from within students to carry out their 
learning activities thanks to encouragement either from themselves or there are external factors that influence 
them(Sholeh et al., 2024). The learning process can be said to be carried out well if it is also able to motivate 
students to actively participate in learning( Sanusi et al., 2024). Supported by an opinion that explains that 
with learning motivation, students will be more interested in engaging in the learning process (Rowell & Hong, 
2013). Reinforced by other explanations that add aspects of motivation cannot be ignored because this also 
affects students' performance or achievement (Rafiola et al., 2020). Therefore, teachers must be able to 
condition their learning motivation to be maintained during the learning process, so that learning objectives 
are achieved and the delivery of material can also be conveyed properly and will provide good learning 
outcomes. 
There are various learning models that are considered to accommodate the needs of the above. The existence 
of the internet also gives rise to a variety of innovative learning models, complementing and perfecting existing 
models(Sholeh, 2024). This is supported by the opinion that explains there are various learning models as a 
result of discovery or collaboration with the internet, Mentioned learning models that have used the internet 
include: online learning, open learning, web-based learning, computer-based learning, blended learning all of 
which have in common in terms of the ability to use computers connected to the network, which offers the 
possibility to learn from anywhere, anytime, at any rhythm (Cojocariu et al., 2014). Other explanations include 
problem-based learning, project-based learning, flipped classroom, blended learning and many other learning 
models that have been developed (Watted, 2023). Based on the explanation above, there are many mentions 
of learning models that are integrated with the internet and will certainly give rise to many new learning models 
in the future. The anywhere-anytime feature of internet-connected learning is very useful during crisis 
situations, for example, man-made disasters, natural disasters, or pandemics that we have been through. 
However, the selection of learning models must also consider the needs based on the characteristics of the 
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material, learners, learning objectives and the environment to determine what learning model will be 
implemented. 
The above explanation shows that the need for implementing an internet-connected learning model is very 
important, combining the advantages of these two learning situations in the classroom and anywhere offers 
many positive values and allows teachers to choose or use any learning model that can support learning and 
develop 21st century skills and motivation and learning independence of learners, and also prepare them to 
explore the sea of digital information that is easily obtained. According to Eggen & Kauchack (2012), Teachers 
must be able to prepare their learners for life in the digital era, one of which is by using their knowledge of 
subject matter, learning and technology to facilitate more advanced learner learning experiences, creativity, 
and innovation in face-to-face situations and in face-to-face and virtual situations. One solution is to 
implement a problem-based learning model in a flipped classroom environment, or to combine two learning 
styles. This solution is expected to be an alternative to the existing problems. 
Integrating problem-based learning with flipped classroom teaching mode is undoubtedly a more reasonable 
learning and is expected to solve the existing problems. This is supported by the explanation that problem-
based learning model combined with flipped classroom is a combination model with problem-based learning 
activities conducted in a flipped classroom (Çakıroğlu & Öztürk, 2017). Another explanation says this 
combination allows learners to spend time outside the classroom to learn, and inside the classroom to solve 
problems (Chis et al., 2018). These two learnings complement each other in different locations and times with 
the advantages they both have in improving the quality of learning. With this explanation, it is expected that 
flipped classroom learning combined with problem-based learning can be a solution to the problems found 
during the research. 
Empirical research showed that the combination of problem-based learning in a flipped classroom 
environment increases learners' knowledge and makes learning fun (Chis et al., 2018). The results showed that 
problem-based learning in a flipped classroom environment has an interaction effect with learning motivation 
(Sinmas et al., 2019). The results of research on the combination of problem-based learning in a flipped 
classroom environment make students enthusiastic, motivated and excited to take part in classroom learning 
(Ramadhani et al., 2019). The results showed that problem-based learning in a flipped classroom environment 
can be an alternative learning model to improve problem solving skills in learning Islamic Religious Education 
(Mudhofir, 2021). The results of research on the combination of problem-based learning in a flipped classroom 
environment can improve learning independence skills, cooperation communication, critical thinking and 
improve academic achievement (Chi et al., 2022). The results showed that problem-based learning in a flipped 
classroom environment can improve learning skills (Q. Wang, 2022). The results of research on the 
combination of problem-based learning in a flipped classroom environment can increase learning 
independence and teamwork (Li et al., 2023). 
The weaknesses in flipped classroom and problem-based learning can both help each other and synergise to 
improve the quality of learning. This is supported by Chen (in Hu et al., 2019), flipped classroom can cover the 
shortcomings of problem-based learning such as hindering teaching progress due to the large amount of time 
spent in class to improve, think, solve, and discuss problems. Another literacy shows that flipped classroom 
learning can facilitate or fulfil the backgrounds, desires, and needs of individual learners, thus providing design 
variations in the group format in the process of problem-based learning activities (Al-Samarraie et al., 2020). 
Another explanation provides a review of an expectation that the combination of problem-based learning in a 
flipped classroom environment will further stimulate learner interaction, understanding and engagement so 
that learners are more eager to learn, share experiences and gain knowledge from each other (De Jong et al., 
2022). And other literacies also provide information that flipped classroom when combined with problem-
based learning, allows learning to complement each other (Palla et al., 2023). 
Based on the description of the background of the problem above, research was conducted to determine 
whether or not there is an effect of problem-based learning in a flipped classroom environment and learning 
motivation on students' learning independence and problem solving skills in Fiqh subjects. 
 
Literature Riview 
Problem Based Learning 
Problem-based learning is a learning model that encourages students' understanding by showing real problems 
equipped with their previous knowledge and insights, then associated with problems in the teaching material 
and will form new knowledge, experiences and insights. Supported by the explanation of problem-based 
learning is problem-based learning that is learner-centred and a form of problem-oriented teaching to be 
discussed with groups (Jones, 2006), (Chang et al., 2022). Another definition states that problem-based 
learning is a learning model that involves students to work in small groups and stimulates them to analyse, 
integrate, and use problems. Educators are facilitators who guide learners to express opinions and find 
solutions (Downing et al., 2011). Another opinion states that problem-based learning is learning based on the 
principle that problems can be used as a starting point for acquiring or combining new knowledge, the problem 
serves as a stimulus for students to identify what they need to learn to understand or solve. This is supported 
by the explanation that the use of problems as the focus of learning is supported by the principles of PBL (Hung 
et al., 2008), (Chang et al., 2022).  
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Problem-based learning is based on scenarios, which are in real or realistic situations with the introduction of 
problem variables, improving learners' communication skills and learning methods that enable the 
development of practical solutions related to problem situations (Gurses et al., 2015). Any problem-based 
learning process allows learners to understand new knowledge through collaboration and questioning to build 
their knowledge (Wyness & Dalton, 2018). The main purpose of problem-based learning is to pose problems, 
analyse problems and solve problems, including problem identification, problem discovery, self-learning, 
evaluation of new knowledge, thinking and feedback, and other basic steps (An, 2024).  
That the use of problems as the focus of learning is supported by the principles of PBL (Hung et al., 2008). 
Other literacies mention problem-based learning assumes that learners will master the subject matter while 
solving meaningful problems (Jonassen, 2011). Supported by another opinion that problem-based learning is 
believed to create a learning environment where problems can encourage learning (Padmavathy, 2013). The 
problem to be solved should be interesting, but it should also address the issues required by the curriculum. 
Thus the problem becomes the learning objective. Problem-based learning is also an active way for learners to 
learn basic problem-solving skills and acquire knowledge through interaction with others, key skills demanded 
by almost all work environments. Learners learn in small self-directed groups to define and carry out specific 
tasks, both in learning activities and real life (Phungsuk et al., 2017). Any problem-based learning process 
allows learners to understand new knowledge through elaboration, collaboration, and questioning to build 
their knowledge (Wyness & Dalton, 2018).  
 
Flipped Classroom 
Flipped classroom means flipped classroom, a system of learning activities initially in the classroom in general 
and then carried out at home, activities that are at home are then carried out in the classroom. There are many 
explanations of the definition of flipped classroom from various opinions, including explaining that flipped 
classroom is defined as a change in the place of classroom practice and practice outside the classroom (Lage et 
al., 2000). Another explanation mentions the simplest definition of flipped classroom which means that 
activities that are usually in the classroom now take place outside the classroom and vice versa (Bishop & 
Verleger, 2013). Another explanation states that the flipped classroom is part of a broad educational movement 
that includes blended learning, inquiry-based learning, and other educational approaches and tools that 
connect learners in a flexible and efficient manner (Johnson et al., 2014). Another opinion explains flipped 
classroom is a learning that moves some formally designed learning activities outside the classroom to create 
opportunities for more learner-centred learning and meaningful inquiry during class time (Mazur et al., 2015). 
Flipped classroom is a type of rotation model which is one of the types of blended learning model. Blended 
learning model is a learning model that combines face-to-face learning with online learning, and other 
technology-assisted learning models to create the most efficient learning environment possible (El-Mowafy et 
al., 2013), (Parsad & Lewis, 2009). Flipped classroom is one of the types of blended learning model that belongs 
to the rotation model category (Staker & Horn, 2012) and (Graham et al., 2014). Because this type of model 
rotates learning activities from classroom to anywhere, with the help of information and communication 
technology that is developing today, it will greatly help the learning process to be even better.  
Blended learning model is a combination of face-to-face and online learning to produce effective, efficient, and 
flexible learning (Stein & Graham, 2014). The blended learning model exists because most technology in 
education is now online, in practice, teachers strategically blend online components, such as web-based 
content, learning software, or activities such as collaboration or digital creation, with face-to-face learning 
components (Hughes & Roblyer, 2023).  
The flipped classroom is part of the previously described rotation model that rotates the usual learning 
activities. There is literature that explains the term flipping comes from the idea of swapping homework for 
class work (Schmidt & Ralph, 2016). Another opinion added that the flipped classroom is a transformation of 
the teaching process from traditional learning as its main reference to be defined as a new model and process, 
meaning that students can review and understand the subject matter through electronic teaching materials 
before entering the classroom, they can learn independencely, can learn together with their friends (Zhang et 
al., 2021).  
Another explanation mentions the flipped classroom in the delivery of learning by flipping, lectures in class 
and doing questions and at home everything is flipped (Kocour, 2019). Learners can deepen their 
understanding through teaching materials from the teacher in the form of recordings, reading assignments, 
videos and so on. Flipped classroom combines time in class with work at home. Learners work on assignments 
with teaching materials at home, while in class the teacher uses it to structure learning tasks or projects 
(Shamad & Wekke, 2019). 
The implementation of flipped classroom learning has many views on the flow of learning and teaching 
activities. It is explained that during flipped classroom activities, learners acquire basic knowledge through 
independence learning before entering the classroom, learning materials are transferred from instructors to 
learners, learners then apply this knowledge and insight in the classroom (Pierce & Fox, 2012), (Sharma et al., 
2015), (Rotellar & Cain, 2016). The same opinion from Bergmann and Sams (in Günbatar, 2021) explains that 
the flipped classroom process is based on the process of conducting classes at home and doing homework at 
school.  
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This is in line with the fact that in a flipped classroom, teachers provide various learning contents or materials 
electronically, learners study them using various digital media, such as their smart phones and notebooks, at 
their preferred time, space, and learning style; then learners participate in classroom discussions (Fulton, 
2012), (Guy & Marquis, 2016), (Tang et al., 2017), (Persky & McLaughlin, 2017). Other mentions related to 
flipped classroom implementers have the following activities: content delivery in advance, educator concern 
for learner understanding, and high-level learning during face-to-face sessions (O’Flaherty & Phillips, 2015). 
All the explanations above, mainly outline the flow of activities (learning steps) implemented in flipped 
classroom learning activities 
 
Learning Motivation 
According to (Wiseman & Hunt, 2014), Motivation is an internal state that arouses learners to action, directs 
them to certain behaviours and assists them in maintaining that arousal and action by relating to behaviours 
that are important and appropriate to the learning environment. The motivational aspect cannot be ignored 
because it also affects students' performance or achievement (Rafiola et al., 2020). And another opinion states 
that motivation is the art of encouraging students to be motivated to carry out learning activities so that 
learning objectives are achieved (Metekohy et al., 2022).  
Learning motivation is a set of efforts to condition a certain atmosphere so that someone wants and wants to 
do something in their learning. Learning motivation is a desire that arises from within learners or from outside 
to engage in the learning process so that the goal is achieved, namely the desired learning outcomes based on 
ambition, needs, expectations, appreciation, desire and learning environment (Farisi et al., 2023). If it feels 
inappropriate then it will eliminate the sense of inappropriate to be changed into a sense of appropriate, with 
learning motivation will improve the quality of learning and student learning outcomes. With learning 
motivation, learners will be more interested in engaging in the learning process (Rowell & Hong, 2013).  
Learning motivation is divided into two types, namely intrinsic and extrinsic motivation. Intrinsic motivators 
include interest in the subject, a sense of its relevance to life and the world, a sense of achievement in mastering 
it, and a sense of calling to it (DeLong & Winter, 2002). Learners are intrinsically motivated, and engage in 
activities because of their internal interest, excitement and joy (Niemiec & Ryan, 2009). Any form of motive 
(energy/will/influence) within an individual that is active without external stimulation. Indeed, within a 
person there is already an urge to do something. Learners must be intrinsically motivated to successfully 
engage in self-directed learning (W. Hung, 2011)(Savin-Baden, 2014). Intrinsic motivation is the true drive 
within humans, which encourages individuals to seek out and face new challenges (Jen & Yong, 2013). 
Intrinsically motivated learners will use their own interest and sense of fulfilment to challenge themselves with 
a particular task (Raiyn & Tilchin, 2015). The premise is that the more control learners have over their own 
learning process, the greater their intrinsic motivation will be as demonstrated by their self-management in 
learning the subject matter (Douglass & Morris, 2014).  
Extrinsic motivation is a stimulus that comes from outside the learner, and which encourages the learner in 
the learning process (Marsh, 1997). Extrinsic motivation drives effort and performance with rewards serving 
as positive reinforcers for desired behaviour (Bénabou & Tirole, 2003). Extrinsic motivation encourages 
learners to engage in academic tasks for external reasons (Jen & Yong, 2013). Extrinsic motivation according 
to Harmer (in Filgona et al., 2020) is caused by a number of external factors that may include the expectation 
of financial rewards; the need to pass exams or the possibility of future levels. Extrinsic motivation refers to 
individual drives that are fuelled by external influences (Subasi, 2023). Extrinsic motivation comes from 
factors outside the individual that encourage the individual to engage in the activity as a way to achieve a goal 
(Davidovitch & Dorot, 2023).  
 
Learning Independence 
The definition of learning independence according to (Meyer et al., 2008a) is to develop the values, attitudes, 
knowledge and skills needed by learners to make responsible decisions and take relevant actions related to 
their own learning, to be curious, confident and independence; to understand their own learning needs and 
interests; and to value learning "for its own sake". Learning independence is the process of learning in 
individuals and their efforts to achieve their learning goals are expected to always be active and not dependent 
on others, including with the teacher. Any learning activity that places learning independence as an important 
element in it will encourage the development of learners into lifelong learners (Egel, 2009). Learning 
independence is often associated with other learning approaches such as learner-centred or ownership 
learning (Meyer et al., 2008). An important driving factor in learning independence is the drive of interest and 
desire in learners to learn (Kopzhassarova et al., 2016).  
Another opinion explains that learning independence is a learning activity carried out by an individual with 
his freedom in managing, sorting and determining his own needs from teaching materials, places, time and 
learning resources needed and needed (Aulia et al., 2019). Stephen Brookfield (In Laksana & Hadijah, 2019) 
suggests that learning independence is self-awareness, self-driven, the ability to learn to achieve goals. Another 
understanding states that learning independence is a learning process that occurs due to the influence of one's 
own thoughts, feelings, strategies, and behaviours that are oriented towards achieving goals. Another opinion 



 1647                                        5655/ Kuey, 30(6), et al.  Sirojuddin Abror                                                       

 

explains that learning independence is an ability possessed by a person in carrying out a learning activity 
independencely does not depend on others(Putra & Syelitiar, 2022). 
Learners will be motivated to learn when the teaching is with interesting and meaningful content; when 
knowledge is useful and provides the means to achieve desired goals. It often arises in the context of important 
issues such as the role and relationship between teachers and learners, and the role of information and 
communication technology in learning. when reviewing the characteristics, it is important for a person who 
has learning independence that they are able to identify when they should seek the help of others, such as 
tutors, lecturers, or peers to support their learning (Qizi & Kobiljanovna, 2021).  
 
Problem Solving Skill 
Problem solving is a cognitive process in which knowledge, skills, and personal experience are mobilised to 
identify problems, find solutions, and resolve conflicts effectively (Wang & Chiew, 2010), (Hoi et al., 2018). 
Another explanation explains that problem solving is an activity that requires a person to choose a solution 
that can be done according to the abilities possessed by a person himself, meaning the movement between the 
current condition to the expected condition (Lucenario et al., 2016). So, problem solving is an individual 
cognitive activity directed at finding an answer solution in a situation that is not in accordance with his wishes 
in the form of a problem. Problem solving activities are carried out when students are faced with a problem or 
problem in which there are various possible answers that are used as solutions, the activity of finding possible 
answers is a form of problem solving process. Problem solving is a process that a person goes through in solving 
a problem (Helmon & Sennen, 2020). 
Problem solving skills are a person's skills to try to find problems and solve them based on the information 
collected so as to get the right conclusion.  Problem solving skills have a very important role in the world of 
education because one of the goals of education is to train individuals who can overcome the problems they 
face in real life (Memnun et al., 2012). This problem solving skill is a basic skill that a person must have that 
can be used in various fields in everyday life (Kaya et al., 2014). Problem solving skills are a skill of defining a 
problem, determining the cause of the problem, prioritising, selecting various solution options and 
implementing the solution (Dörner & Funke, 2017). Learners can use problem-solving skills to identify societal 
needs and develop innovative solutions to meet those needs (Kwangmuang et al., 2021). 
Problem solving skills consist of several skills that are related to each other such as reasoning, planning, and 
decision making (Greiff et al., 2014). Problem-solving skills are important in various places and conditions to 
help deal with challenges and innovations. These challenges require them to be professional experts and skilled 
problem solvers (Özreçberoğlu & Çağanağa, 2018). Problem solving skills are skills based on the process of 
identifying problems, finding alternative solutions, and applying the best solution in a relatively new situation 
(Graesser et al., 2018), (Pinter & Čisar, 2018), (Araiza-Alba et al., 2021).  
 
Methods 
This design uses a quantitative approach, with the type of experimental research. The experiment research 
carried out is a quasi-experiment. The quasi experiment tests whether there is a causal relationship between 
the independence and dependent variables (Loewen & Plonsky, 2016). In simple terms, this quasi-
experimental research leads to testing the independence variable as the influencing variable to the dependent 
variable as the affected variable. The form of quasi experimental design that was applied was nonequivalent 
pretest-posttest control group design. One of the most widely used experimental designs in educational 
research involves an experimental group and a control group given a pretest and posttest (Campbell & Stanley, 
1966). This design empirically assesses differences in the two groups (Gribbons & Herman, 2019), namely the 
experimental group and the control group that has been divided, in the control group and the experimental 
group are groups that gather naturally such as classrooms not randomly, can be tested using a pretest, then 
given treatment to one group or the other under the control of the researcher, and after being given the 
treatment then tested again with a posttest. In the nonequivalent pretest-posttest control group design, the 
control group is not randomised, but is adjusted to the group given the intervention (e.g. with regard to type, 
number, etc.) (Miller et al., 2020). 
The experimental class was given the treatment of problem-based learning in a flipped classroom environment, 
while the control class carried out learning activities with conventional learning. The research gave a pretest 
with the aim of knowing the initial skills of students in each class, both classes were given a pretest-posttest 
with the same test tool. This study aims to determine the effect of independence variables on dependent 
variables. The dependent variable is problem-based learning in a flipped classroom environment and learning 
motivation, while the independence variable is learning independence and problem solving skills. 
The study used a 2x2 factorial design. The choice of factorial design is based on the implementation of research 
having two or more independence variables that affect the dependent variable (Fraenkel et al., 2012). The two 
variables together are also examined for their influence on the dependent variable, which is called interaction. 
Interaction is the cooperation or mutual influence (speeding up or slowing down) of two or more independence 
variables on one independence variable can affect the dependent variable depending on the level or level of 
other independence variables. The study applied a 2x2 factorial design because there were two independence 
variables, namely learning (problem-based learning in a flipped classroom environment and conventional 
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learning) and learning motivation with two dimensions of high learning motivation and low learning 
motivation. The dependent variables studied were learning independence and problem solving skills. 
 
Finding/Result 
Normality test was conducted on the data of the results of learning independence and problem solving skills. 
The normality test used the Kolmogorov-Smirnov test with the following detailed results: 
 

Table 1. Normality Test 
One-Sample Kolmogorov-Smirnov Test 
  Learning Independence Problem Solving Skill 
N 128 128 
Normal Parametersa,,b 40.28 80.51 80.43 

7.103 8.438 8.442 
Most Extreme Differences .068 .117 .114 

.068 .110 .114 
-.059 -.117 -.113 

Kolmogorov-Smirnov Z .773 1.322 
Asymp. Sig. (2-tailed) .589 .061 
a. Test distribution is Normal. 
b. Calculated from data. 

 
Based on Table 1, the data distribution is normal. It can be seen that the value of learning independence and 
problem solving skills obtained a significance value of 0.589 and 0.061, more significant than 5% significance 
or > 0.05. 
 

Table 2. Homogenity Test 
Levene's Test of Equality of Error Variancesa 
 F df1 df2 Sig. 
Learning Independence .220 3 124 .882 
Problem Solving Skill .721 3 124 .541 

 
Based on Table 2, the data distribution is homogeneous. This can be seen in the value of learning independence 
and problem solving skills significance level of 0.882 and 0.541, more significant than 5% significance or > 
0.05.  After all data meets the requirements for normal and homogeneous distribution. Furthermore, the 
results of the MANOVA test (consisting of Tests of Between-Subjects Effects, average results, and relationship 
results between variables) are presented in Table 3. 
 

Table 3. Tests of Between-Subjects Effects 
Source Dependent 

Variable 
Type III Sum of 
Squares 

df Mean 
Square 

F Sig. 

Corrected Model Learning 
Independence 

3081.375a 3 1027.125 38.288 .000 

Problem Solving 
Skill 

1267.773b 3 422.591 6.740 .000 

Intercept Learning 
Independence 

207690.125 1 207690.125 7741.944 .000 

Problem Solving 
Skill 

829633.008 1 829633.008 13232.776 .000 

Learning Learning 
Independence 

903.125 1 903.125 33.665 .000 

Problem Solving 
Skill 

508.008 1 508.008 8.103 .005 

Level_of_Learning_Motivation Learning 
Independence 

903.125 1 903.125 33.665 .000 

Problem Solving 
Skill 

431.445 1 431.445 6.882 .010 

Learning * 
Level_of_Learning_Motivation 

Learning 
Independence 

1275.125 1 1275.125 47.532 .000 

Problem Solving 
Skill 

328.320 1 328.320 5.237 .024 

Error Learning 
Independence 

3326.500 124 26.827   

Problem Solving 
Skill 

7774.219 124 62.695   

Total Learning 
Independence 

214098.000 128    

Problem Solving 
Skill 

838675.000 128    

Corrected Total Learning 
Independence 

6407.875 127    

Problem Solving 
Skill 

9041.992 127    
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a. R Squared = .481 (Adjusted R Squared = .468) 
b. R Squared = .144 (Adjusted R Squared = .123) 

 
Table 4. Mean Value of Learning on Learning Independence and Problem Solving Skills 

Dependent 
Variable 

Learning Mean Std. 
Error 

95% Confidence 
Interval 
Lower 
Bound 

Upper 
Bound 

Learning 
Independence 

Problem Based Learning in a Flipped Classroom 
Environment 

42.938 .647 41.656 44.219 

Convensional 37.625 .647 36.344 38.906 
Problem Solving Skill Problem Based Learning in a Flipped Classroom 

Environment 
82.500 .990 80.541 84.459 

Convensional 78.516 .990 76.557 80.475 

 
Table 5. Mean Value of Learning Motivation on learning independence and problem solving 

skills 
Dependent Variable Level_of_Learning_Motivation Mean Std. Error 95% Confidence Interval 

Lower Bound Upper Bound 
Learning Independence High 41.656 44.219 41.656 44.219 

Low 36.344 38.906 36.344 38.906 
Problem Solving Skill High 80.385 84.303 80.385 84.303 

Low 76.713 80.631 76.713 80.631 

 
Table 6. Mean Value of Learning and Learning Motivation on Learning Independence and 

Problem Solving Skills 
Dependent 
Variable 

Learning Level_of_Learning_Motivation Mean Std. 
Error 

95% Confidence 
Interval 
Lower 
Bound 

Upper 
Bound 

Learning 
Independence 

Problem Based Learning 
in a Flipped Classroom 
Environment 

High 48.750 .916 46.938 50.562 
Low 37.125 .916 35.313 38.937 

Convensional High 37.125 .916 35.313 38.937 
Low 38.125 .916 36.313 39.937 

Problem Solving 
Skill  

Problem Based Learning 
in a Flipped Classroom 
Environment 

High 85.938 1.400 83.167 88.708 
Low 79.063 1.400 76.292 81.833 

Convensional High 78.750 1.400 75.980 81.520 
Low 78.281 1.400 75.511 81.052 

 
Discussion 

 
1. The effect of problem based learning in a flipped classroom environment on learning 
independence  
The difference in the average value of learning independence using problem-based learning in a flipped 
classroom environment and conventional learning can be seen in (table 4). The acquisition of the average value 
in the experimental group of (42.938) is greater than the acquisition of the average value of the control group 
of (37.625). The effect of problem-based learning in a flipped classroom environment on learning 
independence based on the test of between-subjects effects analysis in (table 3) which shows a significance 
value of 0.000 <0.050, it can be concluded that there is an effect of problem-based learning in a flipped 
classroom environment on learning independence. 
 
2. The effect of problem based learning in a flipped classroom environment on problem solving 
skills 
The difference in the average value of learning independence using problem-based learning in a flipped 
classroom environment and conventional learning can be seen in (table 4). The acquisition of the average value 
in the experimental group of (82.500) is greater than the acquisition of the average value of the control group 
of (78.516). The effect of problem-based learning in a flipped classroom environment on learning 
independence based on the test of between-subjects effects analysis in (table 3) which shows a significance 
value of 0.005 <0.050, it can be concluded that there is an effect of problem-based learning in a flipped 
classroom environment on learning independence. 
 
3. The effect of learning motivation on learning independence and problem solving skills 
The difference in the average value of learning independence with high and low levels of learning motivation 
can be seen in (table 5). The acquisition of the average value in the experimental group of (41.656) is greater 
than the acquisition of the average value of the control group of (36.344). The effect of learning motivation on 
learning independence based on the test of between-subjects effects analysis in (table 3) which shows a 
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significance value of 0.000 <0.050 can conclude that there is an effect of learning motivation on learning 
independence. 
These results are in accordance with the results of previous studies which show that There is a positive and 
significant influence of learning motivation on learning independence (Yusuf et al., 2017). Another result show 
that learning motivation increases students' learning independence (Eriyanto et al., 2021). Another result show 
the learning motivation has a positive and significant effect on learning independence (Wulanningtyas & 
Fauzan, 2022). Another results there is a positive and significant influence between learning motivation on 
student learning independence (Rahmawati et al., 2023).  
 
4. The effect of learning motivation on problem solving skills 
The difference in the average value of problem solving skills with high and low levels of learning motivation 
can be seen in (table 5). The acquisition of the average value in the experimental group of (80.385) is greater 
than the acquisition of the average value of the control group of (76.713). The effect of learning motivation on 
problem solving skills based on the test of between-subjects effects analysis in (table 3) which shows a 
significance value of 0.010 <0.050, it can be concluded that there is an effect of learning motivation on problem 
solving skills. 
These results are in accordance with the results of previous studies which show that learning motivation were 
significantly influenced by problem solving skill (Hutajulu et al., 2019). Another result show that the results 
indicated that one of the  efforts to improve  students' problem solving skills was to develop student learning 
motivation (Zubaidillah et al., 2022). Another result show that there is an influence of student learning 
motivation on students' problem solving skill (Asmar & Delyana, 2022). Another results show that the learning 
motivation had a effect on problem solving skill (Ayunia & Marlena, 2022).   
 
 
5. The interaction of problem based learning in a flipped classroom environment on learning 
independence 
Based on the calculation in (table 6). The acquisition of the average value in the group taught with problem-
based learning in a flipped classroom environment on learning independence with high motivation of (48.750) 
is higher than the acquisition of the average value of students with low motivation of (37.125). While the group 
taught with conventional learning with high motivation of (37.125) is higher than the acquisition of the average 
value of students with low motivation of (38.125). The interaction of problem-based learning in a flipped 
classroom environment and learning motivation on learning independence based on the test of between-
subjects effects analysis in (table 3) which shows a significance value of 0.000 <0.050, it can be concluded that 
there is an interaction of problem-based learning in a flipped classroom environment and learning motivation 
on learning independence. 
In addition to learning models, learning motivation is also very necessary in learning activities. There are 
research results that learning motivation can also affect learning independence, the results showed that there 
is an effect of learning motivation on learning independence (Septiana & Sholeh, 2021), another results show 
that (Laili, 2021). Another results showed that learning motivation has a positive and significant effect on 
learning independence (Arista et al., 2022). And another results showed that there is a significant influence of 
learning motivation variables on student learning independence (Trisnawaty et al., 2022). 
 
6. The interaction of problem based learning in a flipped classroom environment on problem 
solving skills 
Based on the calculation in (table 6). The acquisition of the average value in the group taught with problem-
based learning in a flipped classroom environment towards problem solving skills with high motivation of 
(85.938) is higher than the acquisition of the average value of students with low motivation of (79.063). While 
the group taught with conventional learning with high motivation of (78.750) is higher than the acquisition of 
the average value of students with low motivation of (78.281). The interaction of problem-based learning in a 
flipped classroom environment and learning motivation on learning independence based on the test of 
between-subjects effects analysis in (table 4.3) which shows a significance value of 0.024 <0.050, it can be 
concluded that there is an interaction of problem-based learning in a flipped classroom environment and 
learning motivation on problem solving skills. 
These results are in accordance with the results of previous studies which show that the problem based-flipped 
classroom learning was effective in independent learning (Dhawo, 2019). Another results show there is an 
effect of problem based flipped classroom learning model on problem solving skills ( et al., 2023). Another 
results show that problem-based learning integrated in a flipped classroom can improve problem-solving skills 
(Pimdee et al., 2024). In addition to learning models, learning motivation is also very necessary in learning 
activities. There are research results that students who have high learning motivation will have better problem 
solving skills than students who have low learning motivation (Harefa, 2018). Another results show that there 
is a significant influence between learning motivation on students' problem solving skill (Fatimah et al., 2018). 
And another results show that there is an effect of student learning motivation on problem solving skills (Pohan 
et al., 2020) 
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Conclusions 
 
Based on the results of research and discussion, the results obtained are as follows: (1) There is an effect of 
problem-based learning in a flipped classroom environment on learning independence, (2) There is an effect 
of problem-based learning in a flipped classroom environment on problem solving skills, (3) There is an effect 
of learning motivation on learning independence, (4) There is an effect of learning motivation on problem 
solving skills, (5) There is an interaction of problem-based learning in a flipped classroom environment and 
learning motivation on learning independence, (6) There is an interaction of problem-based learning in a 
flipped classroom environment and learning motivation on learning independence and problem solving skills 
of students in the experimental group compared to the control group who applied the conventional learning 
model. 

 
Reference 

 
1. Al-Samarraie, H., Shamsuddin, A., & Alzahrani, A. I. (2020). A flipped classroom model in higher 

education: a review of the evidence across disciplines. In Educational Technology Research and 
Development (Vol. 68, Issue 3). Springer US. https://doi.org/10.1007/s11423-019-09718-8 

2. Allen, J., & Velden, R. van der. (2011). Skills for the 21st century: Implications for and science. Research 
Centre for Education and the Labour Market, August 2012. https://doi.org/10.26481/umaror.2012011 

3. Almerich, G., Díaz-García, I., Cebrián-Cifuentes, S., & Jesús, S. R. (2018). Dimensional structure of 21st 
century competences in university students of education. RELIEVE - Revista Electronica de 
Investigacion y Evaluacion Educativa, 24(1). https://doi.org/10.7203/relieve.24.1.12548 

4. An, J. (2024). Physiological Pharmacology Education : The Effects of Acombined Problem ‑ Based 
Learning and Flipped Classroom Teaching Method. Research Square, 1–17. 
https://doi.org/https://doi.org/10.21203/rs.3.rs-3908442/v1 

5. Araiza-Alba, P., Keane, T., Chen, W. S., & Kaufman, J. (2021). Immersive Virtual Reality As A Tool To 
Learn Problem-Solving Skills. Computer & Education, 164, 32. 

6. Arista, M., Sadjiarto, A., & Santoso, T. N. B. (2022). Pengaruh Motivasi Belajar dan Teman Sebaya 
terhadap Kemandirian Belajar Pelajaran Ekonomi pada Pembelajaran Daring di Masa Pandemi. Jurnal 
Basicedu, 6(4), 7334–7344. https://doi.org/10.31004/basicedu.v6i4.3499 

7. Asmar, A., & Delyana, H. (2022). The Influence of Independence and Motivation To Learn Through Pbl 
on Students’ Problem-Solving Abilities. AKSIOMA: Jurnal Program Studi Pendidikan Matematika, 
11(3), 1690. https://doi.org/10.24127/ajpm.v11i3.5884 

8. Aulia, L. N., Susilo, S., & Subali, B. (2019). Upaya Peningkatan Kemandirian Belajar Siswa Dengan 
Model Problem-Based Learning Berbantuan Media Edmodo. Jurnal Inovasi Pendidikan IPA, 5(1), 69–
78. https://doi.org/10.21831/jipi.v5i1.18707 

9. Ayunia, R., & Marlena, N. (2022). The Effect of Learning Motivation And Self Efficacy On Problem 
Solving Ability On Students Faculty Of Economics And Business UNESA. Jurnal Mantik, 6(1), 599–608. 
www.iocscience.org/ejournal/index.php/mantik/index 

10. 'azah,N., M. I. Sholeh., Supratno, H., & Fathurro’uf, M. (2024). The Influence Of The Principal's 
Leadership Style, Administrative Support, And Professional Development On Teacher Performance At 
Mtsn 17 Jombang. Journal of Research Administration, 6(1). 

11. Bénabou, R., & Tirole, J. (2003). Intrinsic and extrinsic motivation. Review of Economic Studies, 70(3), 
489–520. https://doi.org/10.1111/1467-937X.00253 

12. Bishop, J. L., & Verleger, M. A. (2013). The flipped classroom: A survey of the research. ASEE Annual 
Conference and Exposition, Conference Proceedings, January 2013. https://doi.org/10.18260/1-2--
22585 

13. Busch, T., Byer, D., Fadel, C., Fox, C., Givens, A., Kellogg, L., Knezek, D., Nieker, M., Petersen, J., 
Romond, B., Steele, G., Trilling, B., Tyler, J., & Wolf, M. A. (2008). Maximizing the Impact : The Pivotal 
Role of Technology in a 21st Century Educational System. M. Vockley, 1–15. 

14. Çakıroğlu, Ü., & Öztürk, M. (2017). Flipped Classroom with Problem Based Activities: Exploring Self-
regulated Learning in a Programming Language Course Ünal. Educational Technology & Society, 20(1), 
337–349. 

15. Campbell, D. T., & Stanley, J. C. (1966). Experimental And Quasi-Experimental Design For Research. 
In N. L. Gage (Ed.), Houghton Mifflin Company. Houghton Mifflin Company. 
https://doi.org/10.1037/022808 

16. Cevik, M., & Senturk, C. (2019). Multidimensional 21th century skills scale: Validity and reliability study. 
Cypriot Journal of Educational Sciences, 14(1), 11–28. https://doi.org/10.18844/cjes.v14i1.3506 

17. Chang, Y. H., Yan, Y. C., & Lu, Y. Te. (2022). Effects of Combining Different Collaborative Learning 
Strategies with Problem-Based Learning in a Flipped Classroom on Program Language Learning. 
Sustainability (Switzerland), 14(9). https://doi.org/10.3390/su14095282 

18. Chi, M., Wang, N., Wu, Q., Cheng, M., Zhu, C., Wang, X., & Hou, Y. (2022). Implementation of the 
Flipped Classroom Combined with Problem-Based Learning in a Medical Nursing Course: A Quasi-



1652                                                        Sirojuddin Abror et al. / Kuey, 30(6), 5565 

 

Experimental Design. Healthcare (Switzerland), 10(12), 1–11. 
https://doi.org/10.3390/healthcare10122572 

19. Chis, A. E., Moldovan, A. N., Murphy, L., Pathak, P., & Muntean, C. H. (2018). Investigating Flipped 
Classroom and Problem-based Learning in a programming module for computing conversion course. 
Educational Technology and Society, 21(4), 232–247. 

20. Cojocariu, V.-M., Lazar, I., Nedeff, V., & Lazar, G. (2014). SWOT Anlysis of E-learning Educational 
Services from the Perspective of their Beneficiaries. Procedia - Social and Behavioral Sciences, 
116(February 2015), 1999–2003. https://doi.org/10.1016/j.sbspro.2014.01.510 

21. Davidovitch, N., & Dorot, R. (2023). The Effect of Motivation for Learning Among High School Students 
and Undergraduate Students—A Comparative Study. International Education Studies, 16(2), 117. 
https://doi.org/10.5539/ies.v16n2p117 

22. De Jong, N., Van Rosmalen, P., Brancaccio, M. T., Bleijlevens, M. H. C., Verbeek, H., & Peeters, I. G. P. 
(2022). Flipped Classroom Formats in a Problem-Based Learning Course: Experiences of First-Year 
Bachelor European Public Health Students. Public Health Reviews, 43(August), 1–9. 
https://doi.org/10.3389/phrs.2022.1604795 

23. DeLong, M., & Winter, D. (2002). Learning To Teach & Teaching To Learn Mathematics Resouces For 
Development. In S. B. E. Reynolds (Ed.), Jurnal Ilmu Pendidikan (Vol. 7, Issue 2). The Mathematical 
Association of America. 

24. Destiana, B. J. P., Sarwono, S., & Wijayanti, P. (2023). The Effect of Problem-Based Flipped Classroom 
Learning Accompanied by Digital Literacy Using Edpuzzle on Spatial Problem-Solving Abilities for 7th-
Grade Students at Pangudi Luhur Ambarawa Junior High School. International Journal of Social 
Science And Human Research, 06(04), 2344–2353. https://doi.org/10.47191/ijsshr/v6-i4-44 

25. Dhawo, M. S. (2019). Effectiveness of Combined Problem-Based Learning and Flipped Classroom 
Strategies in Teaching a Medical-Surgical Nursing Course: A Randomized Controlled Trial Study. KnE 
Life Sciences, 2019, 837–846. https://doi.org/10.18502/kls.v4i13.5343 

26. Dörner, D., & Funke, J. (2017). Complex problem solving: What it is and what it is not. Frontiers in 
Psychology, 8(JUL), 1–11. https://doi.org/10.3389/fpsyg.2017.01153 

27. Douglass, C., & Morris, S. R. (2014). Student perspectives on self-directed learning. Journal of the 
Scholarship of Teaching and Learning, 14(1), 13–25. https://doi.org/10.14434/josotl.v14i1.3202 

28. Downing, K., Ning, F., & Shin, K. (2011). Impact of problem-based learning on student experience and 
metacognitive development. Multicultural Education and Technology Journal, 5(1), 55–69. 
https://doi.org/10.1108/17504971111121928 

29. Efendi, N. ., Sholeh, M. I. ., Andayani, D. ., Singh, I. G. ., Ayudhya, P. S. N. ., & Sahri. (2023). The 
Relationship Between Principal Leadership Behavior and Learning Supervision to the Teacher 
Performance at SMAN 5 Taruna Brawijaya East Java . Migration Letters, 20(9), 179–192. 
https://doi.org/10.59670/ml.v20i9.6024 

30. Egel, I. P. (2009). Learner Autonomy In The Language Classroom: From Teacher Dependency To 
Learner Independency. Procedia - Social and Behavioral Sciences, 1(1), 2023–2026. 
https://doi.org/10.1016/j.sbspro.2009.01.355 

31. Eggen, P., & Kauchack, D. (2012). Strategi dan Model Pembelajaran: Mengajarkan Konten dan 
Keterampilan Berfikir (6th ed.). 

32. El-Mowafy, A., Kuhn, M., & Snow, T. (2013). Blended learning in higher education: Current and future 
challenges in surveying education. Issues in Educational Research, 23(2 SPL), 132–150. 

33. Erdogan, V. (2019). Integrating 4C Skills of 21st Century into 4 Language Skills in EFL Classes. 
International Journal of Education and Research, 7(11), 113–124. 

34. Eriyanto, M. G., Roesminingsih, M. V., Soedjarwo, & Soeherman, I. K. (2021). The Effect of Learning 
Motivation on Learning Independence and Learning Outcomes of Students in the Package C 
Equivalence Program. IJORER : International Journal of Recent Educational Research, 2(4), 455–467. 
https://doi.org/10.46245/ijorer.v2i4.122 

35. Erstad, O., & Voogt, J. (2018). The Twenty-First Century Curriculum: Issues and Challenges. In Second 
Handbook of Information Technology in Primary and Secondary Education (2nd ed., Vol. 2). Springer 
International Handbooks of Education. https://doi.org/10.18261/issn1891-943x-2010-01-05 

36. Farisi, A., Herlambang, A. D., & Zulvarina, P. (2023). Hubungan Minat Belajar dan Motivasi Belajar 
Siswa terhadap Perencanaan Karier Siswa Jurusan Teknik Komputer dan Jaringan di SMK Negeri 3 
Malang. Jurnal Pengembangan Teknologi Informasi Dan Ilmu Komputer, 7(4), 1872–1882. 

37. Fatimah, M., Nurhidayah, M., Ahmad, H., Febryanti, M., & P., M. A. (2018). Effect of Motivation and 
Gender on Problem-solving in Student Mathematics. Advances in Social Science, Education and 
Humanities Research (ASSEHR), 227(Icamr 2018), 101–104. https://doi.org/10.2991/icamr-
18.2019.26 

38. Filgona, J., Sakiyo, J., Gwany, D. M., & Okoronka, A. U. (2020). Motivation in Learning. Asian Journal 
of Education and Social Studies, 10(4), 16–37. https://doi.org/10.9734/ajess/2020/v10i430273 

39. Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2012). How to Design Research in Education and Evaluate 
(8th ed.). McGraw-Hill. 

https://doi.org/10.59670/ml.v20i9.6024


 1653                                        5655/ Kuey, 30(6), et al.  Sirojuddin Abror                                                       

 

40. Fulton, K. (2012). Upside down and inside out : Flip your classroom to improve student learning. 
Learning & Leading with Technology, 39(8), 12–17. 

41. González‐Pérez, L. I., & Ramírez‐Montoya, M. S. (2022). COMPETENCIES TYPES (LEARNING 
SKILLS, LITERACY SKILLS, LIFE SKILLS) Components of Education 4.0 in 21st Century Skills 
Frameworks: Systematic Review. Sustainability (Switzerland), 14(3), 1–31. 

42. Graesser, A. C., Fiore, S. M., Greiff, S., Andrews-Todd, J., Foltz, P. W., & Hesse, F. W. (2018). Advancing 
the Science of Collaborative Problem Solving. Psychological Science in the Public Interest, 19(2), 59–92. 
https://doi.org/10.1177/1529100618808244 

43. Graham, C. R., Henrie, C. R., & Gibbons, A. S. (2014). Developing Models And Theory For Blended 
Learning Research. Blended Learning: Research Perspectives, 2(801), 13–33. 

44. Greiff, S., Wüstenberg, S., Csapó, B., Demetriou, A., Hautamäki, J., Graesser, A. C., & Martin, R. (2014). 
Domain-general problem solving skills and education in the 21st century. Educational Research Review, 
13(December), 74–83. https://doi.org/10.1016/j.edurev.2014.10.002 

45. Gribbons, B., & Herman, J. (2019). True and Quasi-Experimental Designs True and Quasi-Experimental 
Designs . Journal of Practical Assessment, 5(14), 26–37. https://doi.org/https://doi.org/10.7275/fs4z-
nb61 

46. Günbatar, M. S. (2021). Evaluation of the Problem Based Flipped Classroom Instruction Process in the 
Framework of Community of Inquiry. Journal of Problem Based Learning in Higher Education, 9(2), 
46–68. https://doi.org/10.5278/ojs.jpblhe.v9i2.6690 

47. Gurses, A., Dogar, C., & Geyik, E. (2015). Teaching of the Concept of Enthalpy Using Problem Based 
Learning Approach. Procedia - Social and Behavioral Sciences, 197(February), 2390–2394. 
https://doi.org/10.1016/j.sbspro.2015.07.298 

48. Guy, R., & Marquis, G. (2016). Flipped Classroom: A Comparison Of Student Performance Using 
Instructional Videos And Podcasts Versus The Lecture-Based Model Of Instruction. Issues in Informing 
Science and Information Technology, 13, 001–013. https://doi.org/10.28945/3461 

49. Harefa, N. (2018). Hubungan Motivasi Belajar Terhadap Keterampilan Pemecahan Masalah Siswa Pada 
Metode Praktikum. Jurnal Selaras : Kajian Bimbingan Dan Konseling Serta Psikologi Pendidikan, 1(1), 
28–38. https://doi.org/10.33541/sel.v1i1.768 

50. Helmon, A., & Sennen, E. (2020). Pembelajaran Matematika Melalui Pemecahan Masalah: Urgensi Dan 
Penerapannya. JIPD (Jurnal Inovasi Pendidikan Dasar), 4(1), 51–56. 
https://doi.org/10.36928/jipd.v4i1.318 

51. Hoi, P. T. T., Bao, D. Q., Nghe, P. K., & Nga, N. T. H. (2018). Developing Problem-Solving Competency 
for Students in Teaching Biology at High School in Vietnam. American Journal of Educational Research, 
6(5), 539–545. https://doi.org/10.12691/education-6-5-27 

52. Hu, X., Zhang, H., Song, Y., Wu, C., Yang, Q., Shi, Z., Zhang, X., & Chen, W. (2019). Implementation of 
flipped classroom combined with problem-based learning: An approach to promote learning about 
hyperthyroidism in the endocrinology internship. BMC Medical Education, 19(1), 1–8. 
https://doi.org/10.1186/s12909-019-1714-8 

53. Hughes, J. E., & Roblyer, M. D. (2023). Integrating Educational Technology Into Teaching: 
Transforming Learning Across Disciplines (9th ed.). Hoboken, NJ : Pearson. 

54. Hung, I.-C., Chao, K.-J., Lee, L., & Chen, N.-S. (2013). Designing a Robot Teaching Assistant For 
Enhancing and Sustaining Learning Motivation. Interactive Learning Environments, 21(2), 156–171. 

55. Hung, W. (2011). Theory to reality: A few issues in implementing problem-based learning. Educational 
Technology Research and Development, 59(4), 529–552. https://doi.org/10.1007/s11423-011-9198-1 

56. Hung, W., Jonanssen, D. H., & Liu, R. (2008). Problem-Based Learning. In In J.M. Spector, J. G. van 
Merrienboer, M.D., Merrill, & M. Driscoll (Eds.), Handbook of research on educational communications 
and technology, 3rd Ed (pp. 485–506). https://doi.org/10.1007/978-1-4419-1428-6 

57. Hutajulu, M., Wijaya, T. T., & Hidayat, W. (2019). the Effect of Mathematical Disposition and Learning 
Motivation on Problem Solving: an Analysis. Infinity Journal, 8(2), 229–238. 
https://doi.org/10.22460/infinity.v8i2.p229-238 

58. Jen, C. S., & Yong, B. C. S. (2013). Secondary School Students’ Motivation and Achievement in Combined 
Science. US China Education Review B, 3(4), 213–228. 

59. Johnson, L., Adams, B., Estrada, V., & Freeman, A. (2014). Horizon Report: 2014 K-12 Edition. In 
Horizon Report. https://doi.org/ISBN 978-0-9914828-5-6 

60. Jonassen, D. (2011). Supporting Problem Solving in PBL. Interdisciplinary Journal of Problem-Based 
Learning, 5(2), 9–27. https://doi.org/10.7771/1541-5015.1256 

61. Jones, R. W. (2006). Education and Training: Problem-Based Learning: Description, Advantages, 
Disadvantages, Scenarios and Facilitation. British Librarianship and Information Work 1991-2000, 34, 
353–368. 

62. Kaya, D., Izgiol, D., & Kesan, C. (2014). The Investigation of Elementary Mathematics Teacher 
Candidates’ Problem Solving Skills According to Various Variables. International Electronic Journal of 
Elementary Education, 6(2), 295–313. 

63. Klopfer, E., Osterweil, S., Groff, J., & Haas, J. (2009). Using The Technology Of Today, In The Classroom 



1654                                                        Sirojuddin Abror et al. / Kuey, 30(6), 5565 

 

Today: The Instructional Power Of Digital Games, Social Networking And Simulations. The Education 
Arcade Retrieved, 10(29), 09. 

64. Kocour, N. (2019). How Blended Learning Impacts Student Engagement in an Early Childhood 
Classroom. 38. 

65. Kopzhassarova, U., Akbayeva, G., Eskazinova, Z., Belgibayeva, G., & Tazhikeyeva, A. (2016). 
Enhancement of Students’ Independent Learning Through Their Critical Thinking Skills Development; 
International Journal Of Environmental & Science Education. International Journal Of Environmental 
& Science Education, 11(18). 

66. Kwangmuang, P., Jarutkamolpong, S., Sangboonraung, W., & Daungtod, S. (2021). The Development 
Of Learning Innovation To Enhance Higher Order Thinking Skills For Students In Thailand Junior High 
Schools. Heliyon, 7(6), e07309. https://doi.org/10.1016/j.heliyon.2021.e07309 

67. Lage, M. J., Platt, G. J., & Treglia, M. (2000). Inverting the classroom: A gateway to creating an inclusive 
learning environment. Journal of Economic Education, 31(1), 30–43. 
https://doi.org/10.1080/00220480009596759 

68. Laili, N. (2021). Pengaruh Self-Efficacy Dan Motivasi Belajar Terhadap Kemandirian Belajar 
Matematika. Afeksi: Jurnal Penelitian Dan Evaluasi Pendidikan, 2(2), 98–103. 
https://doi.org/10.35672/afeksi.v2i2.35 

69. Laksana, A. P., & Hadijah, H. S. (2019). Kemandirian Belajar Sebagai Determinan Hasil Belajar Siswa. 
Jurnal Pendidikan Manajemen Perkantoran, 4(1), 1. https://doi.org/10.17509/jpm.v4i1.14949 

70. Li, Y., Bai, X., & Zhang, X. (2023). Application of Flipped Classroom Combined with PBL Teaching 
Method in the Teaching of Respiratory Intensive Care Unit Nursing. Journal of Contemporary 
Educational Research, 7(10), 46–51. https://doi.org/10.26689/jcer.v7i10.5483 

71. Loewen, S., & Plonsky, L. (2016). An A-Z Of Applied Linguistics Research Methods. 
https://doi.org/http://dx.doi.org/10.1007/978-1-137-40322-3_1 

72. Lu, W., Mustapha, S. M., & Abdullah, N. (2021). Constructing and Validating University Students’ 
Blended Learning Acceptance Scale. International Journal of Interactive Mobile Technologies, 15(4), 
101–108. https://doi.org/10.3991/IJIM.V15I04.20195 

73. Lucenario, J. L. S., Yangco, R. T., Punzalan, A. E., & Espinosa, A. A. (2016). Pedagogical Content 
Knowledge-Guided Lesson Study: Effects on Teacher Competence and Students’ Achievement in 
Chemistry. Education Research International, 1–9. https://doi.org/10.1155/2016/6068930 

74. Marsh, C. (1997). Colin Marsh (1996) Handbook for Beginning Teachers. Addison Wesley Longman: 
Australia. 406 pp. Australian Journal of Teacher Education, 22(2). 
https://doi.org/10.14221/ajte.1997v22n2.8 

75. Mazur, A. D., Brown, B., & Jacobsen, M. (2015). Learning Designs using Flipped Classroom Instruction 
| Conception d’apprentissage à l’aide de l’instruction en classe inversée. Canadian Journal of Learning 
and Technology / La Revue Canadienne de l’apprentissage et de La Technologie, 41(2). 
https://doi.org/10.21432/t2pg7p 

76. Memnun, D. S., Hart, L. C., & Akkaya, R. (2012). A Research On The Mathematical Problem Solving 
Beliefs of Mathematics , Science and Elementary Pre-Service Teachers in Turkey in terms of Different 
Variables. International Journal of Humanities and Social Science, 2(24), 172–184. 

77. Metekohy, L. M., Daliman, M., Metekohy, B., & Ming, D. (2022). The Impact Of Teaching And Learning 
Quality Process To School And University Education For Sustainable Future. JPPI (Jurnal Penelitian 
Pendidikan Indonesia), 8(1), 143. https://doi.org/10.29210/020221203 

78. Meyer, B., Haywood, N., Sachdev, D., & Faraday, S. (2008a). Independent Learning Literature Review. 
In Research Report DCSF-RR051 (Vol. 32, Issue 1). Departement for Childern, Schools and Families. 

79. Meyer, B., Haywood, N., Sachdev, D., & Faraday, S. (2008b). What is independent learning and what 
are the benefits for students ? How is independent learning viewed by teachers ? London: Department 
for Children, Schools and Families Research Report, 051, 1–6. 

80. Miller, C. J., Smith, S. N., & Pugatch, M. (2020). Experimental and Quasi-Experimental Designs in 
Implementation Research. Psychiatry Research, 283(June 2019). 
https://doi.org/10.1016/j.psychres.2019.06.027 

81. Mudhofir, A. (2021). Effect of problem based learning model combination flipped classroom against 
problem solving ability. The International Journal of High Education Scientists (IJHES), 2(2), 11–26. 
www.ijhes.com 

82. Niemiec, C. P., & Ryan, R. M. (2009). Autonomy, Competence, and Relatedness In The Classroom: 
Applying Self-Determination Theory To Educational Practice. Theory and Research in Education, 7(2), 
133–144. https://doi.org/10.1177/1477878509104318 

83. Nissim, Y., Weissblueth, E., Scott-Webber, L., & Amar, S. (2016). The Effect of a Stimulating Learning 
Environment on Pre-Service Teachers’ Motivation and 21st Century Skills. Journal of Education and 
Learning, 5(3), 29. https://doi.org/10.5539/jel.v5n3p29 

84. O’Flaherty, J., & Phillips, C. (2015). The use of flipped classrooms in higher education: A scoping review. 
Internet and Higher Education, 25(February 2015), 85–95. 
https://doi.org/10.1016/j.iheduc.2015.02.002 



 1655                                        5655/ Kuey, 30(6), et al.  Sirojuddin Abror                                                       

 

85. Oudeweetering, K. van de, & Voogt, J. (2018). Teachers’ Conceptualization And Enactment Of Twenty-
First Century Competences: Exploring Dimensions For New Curricula. Curriculum Journal, 29(1), 116–
133. https://doi.org/10.1080/09585176.2017.1369136 

86. Özreçberoğlu, N., & Çağanağa, Ç. K. (2018). Making It Count: Strategies for Improving Problem-Solving 
Skills in Mathematics for Students and Teachers’ Classroom Management. In Eurasia Journal of 
Mathematics, Science and Technology Education (Vol. 14, Issue 4, pp. 1253–1261). 
https://doi.org/10.29333/ejmste/82536 

87. Padmavathy, R. D. (2013). Effectiveness of Problem Based Learning In Mathematics. International 
Multidisciplinary E-Journal, II(I), 45–51. 

88. Palla, J., Moparthi, S., Kaki, S. B., & Komaram, R. B. (2023). Application of flipped classroom combined 
with problem-based learning - An effective learning approach to upgrade learning in medical students : 
A randomized controlled trial. MRIMS J Health Sci, 1–7. https://doi.org/10.4103/mjhs.mjhs 

89. Parsad, B., & Lewis, L. (2009). Distance Education at Degree-Granting Postsecondary Distance 
Education at Degree-Granting Postsecondary Institutions : 2006 – 07. World Wide Web Internet And 
Web Information Systems, 2000–2001. 

90. Persky, A. M., & McLaughlin, J. E. (2017). The flipped classroom – from theory to practice in health 
professional education. American Journal of Pharmaceutical Education, 81(6). 
https://doi.org/10.5688/ajpe816118 

91. Phungsuk, R., Viriyavejakul, C., & Ratanaolarn, T. (2017). Development of a problem-based learning 
model via a virtual learning environment. Kasetsart Journal of Social Sciences, 38(3), 297–306. 
https://doi.org/10.1016/j.kjss.2017.01.001 

92. Pierce, R., & Fox, J. (2012). Vodcasts and active-learning exercises in a “flipped classroom” model of a 
renal pharmacotherapy module. American Journal of Pharmaceutical Education, 76(10). 
https://doi.org/10.5688/ajpe7610196 

93. Pimdee, P., Sukkamart, A., Nantha, C., Kantathanawat, T., & Leekitchwatana, P. (2024). Enhancing Thai 
Student-Teacher Problem-Solving Skills And Academic Achievement Through A Blended Problem-
Based Learning Approach In Online Flipped Classrooms. Heliyon, 10(7). 
https://doi.org/10.1016/j.heliyon.2024.e29172 

94. Pinter, R., & Čisar, S. M. (2018). Measuring Team Member Performance In Project Based Learning. 
Journal of Applied Technical and Educational Sciences, 8(4), 22–34. 
https://doi.org/10.24368/jates.v8i4.56 

95. Pohan, A. M., Asmin, A., & Menanti, A. (2020). The Effect of Problem Based Learning and Learning 
Motivation of Mathematical Problem Solving Skills of Class 5 Students at SDN 0407 Mondang. Budapest 
International Research and Critics in Linguistics and Education (BirLE) Journal, 3(1), 531–539. 
https://doi.org/10.33258/birle.v3i1.850 

96. Putra, A., & Syelitiar, F. (2022). Systematic Literatur Review: Kedisiplinan Belajar Siswa pada 
Pembelajaran Daring. SEPREN: Journal of Mathematics Education and Applied, 4(1), 10–20. 
https://doi.org/10.52005/belaindika.v4i1.91 

97. Qizi, M. Z. A., & Kobiljanovna, S. M. (2021). The Significance of Teaching Independent Learning and Its 
Benefits for Students. NOVATEUR PUBLICATIONS : JournalNX- A Multidisciplinary Peer Reviewed 
Journal, 7(3), 354–358. 

98. Rafiola, R. H., Setyosari, P., Radjah, C. L., & Ramli, M. (2020). The effect of learning motivation, self-
efficacy, and blended learning on students’ achievement in the industrial revolution 4.0. International 
Journal of Emerging Technologies in Learning, 15(8), 71–82. https://doi.org/10.3991/ijet.v15i08.12525 

99. Rahmawati, S., Sariwulan, T., & Wibowo, A. (2023). The Influenceof Learning Motivation And Family 
Environment On Economic Learning Outcomes Of Class XI IPS Students At Sman 59 Jakarta With 
Mediation Of Learning Independence. International Journal of Current Economics & Business 
Ventures, 3(1), 61–76. 

100. Raiyn, J., & Tilchin, O. (2015). Higher-Order Thinking Development through Adaptive Problem-based 
Learning. Journal of Education and Training Studies, 3(4), 93–100. 
https://doi.org/10.11114/jets.v3i4.769 

101. Ramadhani, R., Umam, R., Abdurrahman, A., & Syazali, M. (2019). The Effect of Flipped-Problem Based 
Learning Model Integrated with LMS-Google Classroom for Senior High School Students. Journal for 
the Education of Gifted Young Scientists, 7(2), 137–158. 

102. Rotellar, C., & Cain, J. (2016). Research, perspectives, and recommendations on implementing the 
flipped classroom. American Journal of Pharmaceutical Education, 80(2). 
https://doi.org/10.5688/ajpe80234 

103. Rowell, L., & Hong, E. (2013). Academic Motivation: Concepts, Strategies, and Counseling Approaches. 
Professional School Counseling, 16(3), 158–171. https://doi.org/10.5330/psc.n.2013-16.158 

104. Sanusi, I., Sholeh, M. I., & Samsudi, W. (2024). The Effect Of Using Robotics In Stem Learning On 
Student Learning Achievement At The Senior High School. Educational Administration: Theory and 
Practice, 30(4), 3257-3265. 

105. Savin-Baden, M. (2014). Using Problem-Based Learning : New Constellations for the 21 st Century. 



1656                                                        Sirojuddin Abror et al. / Kuey, 30(6), 5565 

 

Journal on Excellence in College Teaching, 25, 197–219. 
106. Schmidt, S. M. ., & Ralph, D. L. (2016). The Flipped Classroom: A Twist On Teaching. Contemporary 

Issues in Education Research –, 9(1), 1–6. https://doi.org/10.1080/14739879.2015.1109809 
107. Septiana, W. O. A., & Sholeh, M. M. A. (2021). Pengaruh Motivasi Belajar terhadap Kemandirian Belajar 

Siswa Kelas Xi SMA Islam Sultan Agung 1 Semarang pada Mata Pelajaran Fiqih selama Masa Pandemi 
Covid-19. Sultan Agung Fundamental Research Journal, 2(1), 33–40. 
http://jurnal.unissula.ac.id/index.php/safrj 

108. Shamad, A., & Wekke, I. S. (2019). Lecturers’ Participation In Applying Blended Learning In Islamic 
Higher Education In Indonesia. Universal Journal of Educational Research, 7(12), 2604–2608. 
https://doi.org/10.13189/ujer.2019.071207 

109. Sharma, N., Lau, C. S., Doherty, I., & Harbutt, D. (2015). How Flipped The Medical Classroom. Medical 
Teacher, 37(4), 327–330. https://doi.org/10.3109/0142159X.2014.923821 

110. Sholeh, M. I. (2023). Technology Integration in Islamic Education: Policy Framework and Adoption 
Challenges. Journal of Modern Islamic Studies and Civilization, 1(02), 82–100. 
https://doi.org/10.59653/jmisc.v1i02.155 

111. Sholeh, M. I. (2024). The Relationship Between School Principal Leadership Management And 
Curriculum Development on Students' English Learning Achievement at Sunan Gunungjati Senior High 
School Tulungagung. Journal of Pedagogi, 1(1). 

112. Sholeh, M. I., binti Ab Rahman, S. F., & Syafi’i, A. (2024). Optimizing The Use Of Learning Equipment 
To Improve Education At Man 2 Tulungagung. Edusiana Jurnal Manajemen dan Pendidikan 
Islam, 11(1), 1-21. 

113. Sinmas, W. F., Sundaygara, C., & Pranata, K. B. (2019). Pengaruh Pbl Berbasis Flipped Class Terhadap 
Prestasi Ditinjau Dari Motivasi Belajar Siswa. RAINSTEK : Jurnal Terapan Sains & Teknologi, 1(3), 14–
20. https://doi.org/10.21067/jtst.v1i3.3730 

114. Staker, H., & Horn, M. B. (2012). Classifying K – 12 Blended Learning. INNOSIGHT Institute, May, 1–
22. 

115. Stein, J., & Graham, C. R. (2014). Essentials for Blended Learning: A Standards-Based Guide. In 
Essentials for Blended Learning: A Standards-Based Guide. https://doi.org/10.4324/9780203075258 

116. Subasi, Y. (2023). Investigation of the Relationship between Middle School Students’ Motivation and 
Attitudes toward Social Studies. Science Insights Education Frontiers, 18(2), 2927–2944. 
https://doi.org/10.15354/sief.23.or422 

117. Tang, F., Chen, C., Zhu, Y., Zuo, C., Zhong, Y., Wang, N., Zhou, L., Zou, Y., & Liang, D. (2017). 
Comparison between flipped classroom and lecture-based classroom in ophthalmology clerkship. 
Medical Education Online, 22(1). https://doi.org/10.1080/10872981.2017.1395679 

118. Trinidad, G., Patel, D., Shear, L., Goh, P., Quek, Y. K., & Tan, C. K. (2013). Teaching 21st century 
competencies: lessons from crescent girls’ school in Singapore. International Conference on Educational 
Technologies, 129–133. 

119. Trisnawaty, S., Soesilo, T. D., & Setyorini, S. (2022). Pengaruh Motivasi Belajar Terhadap Kemandirian 
Belajar Siswa Kelas IX A SMP Sudirman Ambarawa. Jurnal Wahana Konseling, 5(2), 125–136. 
https://doi.org/10.31851/juang.v5i2.7891 

120. Wang, Q. (2022). Strategies to accomplish the benefits and drawbacks of prblem-based learning. Global 
Science Research Journal, 10(3), 1–2. https://doi.org/10.15651/GJTE.22.10.034 

121. Wang, Y., & Chiew, V. (2010). On The Cognitive Process of Human Problem Solving. Cognitive Systems 
Research, 11(1), 81–92. https://doi.org/10.1016/j.cogsys.2008.08.003 

122. Watted, A. (2023). Examining Motivation to Learn and 21st Century Skills in a Massive Open Online 
Course. International Journal of Instruction, 16(3), 797–822. https://doi.org/10.29333/iji.2023.16343a 

123. Wiseman, D. G., & Hunt, G. H. (2014). Best Practice In Motivation and Management In The Classroom. 
In Charles C Thomas • Publisher, LTD (3th ed., Vol. 3). Charles C Thomas, Publisher, LTD. 

124. Wulanningtyas, N. D., & Fauzan, F. (2022). The Influence of Creativity and Learning Motivation on 
Students’Learning Independence With Friend Support As Moderating Variables. International Journal 
of Social and Management Studies, 3(1), 196–207. 

125. Wyness, L., & Dalton, F. (2018). The Value of problem-based learning in learning for sustainability: 
undergraduate accounting student perspectives. Journal of Accounting Education, 45, 1–19. 
https://doi.org/https://doi.org/10.1016/J.JACCEDU.2018.09.001 

126. Yurt, E. (2023). 21st-century Skills as Predictors of Pre-Service Teachers’ Professional Qualifications: A 
Cross-Sectional Study. International Journal of Education in Mathematics, Science and Technology, 
11(5), 1328–1345. https://doi.org/10.46328/ijemst.3291 

127. Yusuf, Anita, A. S., Agustini, R., Sahusilawane, W., Dewatisari, W. F., Gulo, E., Saleha, E., Umasugi, M., 
& Alwi, M. (2017). The Influence of Technology Learning Facilities and Student Motivation Towards 
Learning Independence (Empiric Study on Bidikmisi Scholarship Students Regional Office of 
Universitas Terbuka at Ternate, Indonesia). International Journal of Civil Engineering and Technology, 
8(10), 1576–1591. 

128. Zhang, Q., Cheung, E. S. T., & Cheung, C. S. T. (2021). The Impact of Flipped Classroom on College 

https://doi.org/10.59653/jmisc.v1i02.155


 1657                                        5655/ Kuey, 30(6), et al.  Sirojuddin Abror                                                       

 

Students’ Academic Performance: A Meta-Analysis Based on 20 Experimental Studies. Science Insights 
Education Frontiers, 8(2), 1059–1080. https://doi.org/10.15354/sief.21.re019 

129. Zubaidillah, M. H., Nuruddaroini, M. A. S., & Suratno, S. (2022). Improving the Students’ Problem-
Solving Abilities Through the Development of Learning Motivation. Lentera Pendidikan : Jurnal Ilmu 
Tarbiyah Dan Keguruan, 25(1), 149–156. https://doi.org/10.24252/lp.2022v25n1i13 

 


