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Abstract
This quasi-experimental research aimed to determine the effectiveness of
flipped classroom (FC) in improving problem solving skills (PSS). 120 secondary school science stream students were involved in this study. Pre- and
post-PSS questionnaire were used as instruments and data were analysed using descriptive and inferential statistics. One-way ANOVA revealed that the
mean difference between the study and control groups was 2.14, 2.68 and
0.58, P < 0.05. MANOVA analysis showed that there was an increase in
sub-PSS, while Factorial MANOVA showed significant main and interactions
effects. This proved that the FC approach had succeeded in improving PSS.
Therefore, the MOE needs to provide professional training to teachers, school
administrators need to reward the teachers, teachers need to sacrifice their
time and money, parents need to give their trust and finally, students need to
change their “spoon-feed” attitude to progress towards independent-learning.
Problem-based learning needs to be integrated with FC.

Keywords
Flipped Classroom, Problem-Based Learning, Problem Solving Skill,
Secondary School

1. Introduction
Creative and innovative initiatives in education to address the industrial revolution 4.0 are needed. This is because the technological revolution will change the
way we live, the way we work and the way we interact (Schwab, 2016). The terms
that are commonly discussed nowadays such as robot, Artificial Intelligence,
DOI: 10.4236/ce.2020.111003
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disruptive innovation and technology make the education system seem outdated. Apparently, it is a requirement to prepare the students with several skills
such as problem-solving skill specifically in solving complex problems which can
be applied in their nature of work (Schwab, 2016). Whereas, the complex problems are measured based on the broadness of the range of conflict, the depth of
the analysis and the information are needed (Schwab, 2016). However, the result
of the past research shows that, the level of students’ problem-solving skills is
still considered as low and moderate (Johari et al., 2014; Norulbiah & Effandi,
2016; Reddy & Panacharoensawad, 2017) even supposing in IR 4.0. It is a need to
emphasise the problem solving skills specifically in solving complex problems in
learning and facilitation (L&F). Therefore, it is an urgency that the pedagogical
tools and learning approach need to align together with the rapid development
of the technology. The efforts to provide students with relevant skills until they
are working need to be intensified even if it is difficult to do (Syafiq, 2018).
Through the right learning approach, the students’ thinking can be stimulated
(Gagné & Briggs, 1974) even though they give various reasons for refusing to
learn. Learning approaches adapted with modern technologies such as FC integrated with PSS are seen to solve this problem.
FC is a teaching approach that requires students to watch learning videos at
home before engaging in the classroom activities (such as PBL) (Bergmann &
Sams, 2009; Bergmann & Sams, 2012; Suhari et al., 2015). FC is used by educators to bring to life the traditional lecture classroom model into a more active
learning (Keengwe et al., 2014). Many studies have proven that FC approach is
better than conventional learning (Afidah, Fasihah, & Rosmawati, 2017; Baris,
2017; Malto, Dalida, & Lagunzad, 2018; Tutuncu & Aksu, 2018; Sirakaya & Ozdemir, 2018; Moreta, 2018). However, in Malaysia, this approach is still relatively
new and has not been widely used in secondary school (Azlina et al., 2014).
Problem-based learning (PBL) is a learning approach solving real-world
problems that are applicable to all areas of study (Azita, 2013; Ashraf, 2015;
Rian, 2015; Gurses et al., 2015; Zuriawahida, 2016). However, there are some
barriers to implementing a PBL at the secondary level, such as cognitive saturation (Noor Hisham, & Lai, 2012), time constraints (Azita, 2013), student readiness and teacher competence in implementing it (Nor Amalina & Zanaton,
2018).
Constructivism is the basic theory of FC and PBL which allows students to actively build their own knowledge or concept based on existing knowledge and
experience (Arends, 1998). The theory of constructivism was born from the
ideas of Piaget, Bruner and Vygotsky. Piaget’s theory (1973) focused on the development of the individual’s cognitive processes, namely cognitive processing
in the form of schemes to explore the environment using a variety of senses,
feelings, sensations and observations (Piaget, 1964) and eventually the learning
process would occur if such learning could be adapted to the students (Evans,
1973). Information processing theory focuses on T&L strategy for problem
DOI: 10.4236/ce.2020.111003
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solving (Newell & Simon, 1972). Cognitive load is divided into three namely intrinsic cognitive load, extraneous cognitive load and germane cognitive load
(Kolloffel et al., 2009; Sweller, Van Merriënboer, & Paas 1998). According to
Noor Hisham and Lai (2012), the nature of the assignment or learning of cognitive load cannot be changed. However, the external and germane cognitive load
can be changed and they are inversely proportional to each other. The more the
extraneous load, the less the germane load. All of these theories, if properly applied, can produce a series of interesting T&L and enhance students’ PSS. The
underlying theories of the study are the theory of constructivism, cognitive load
theory and information processing theory.
Recent studies (Johari et al., 2014; Juhji, 2016; Hanisah et al., 2018) have
shown that the application of constructivist learning theory helped students to
master aspects of science such as science process skills and manipulative skills
while improving student achievement. Sriadhi (2015) emphasized several theories including information processing theory in the construction of multimedia
courseware in the electricity lesson. The results showed that the use of multimedia courseware has improved the achievement of memory scores and memory
retention among students. The information processing model assumed that human memory is just like a computer (Azizi et al., 2005). The findings of the
study by Siti Suhaila (2015) showed that the use of visual animation multimedia
courseware can help improve Mathematics achievement in the classroom especially if it doesn’t require calculation.
Learning videos for flipped classroom approaches are effective in improving
learning (Alsancak & Selçuk, 2018; Malto et al., 2018; Nurhan & Meral 2018;
Moreta, 2018). Learning videos captured students’ attention to the content presented. Subsequently, there was an increase in the time of problem-solving activities with the teachers because the content was conveyed through learning videos
at home (Bergmann & Sams, 2012). Students can directly ask questions about
concepts that are not well understood and be able to perform problem solving
activities well. This is because students can ask their teachers and peers directly.
Most students who are not interested in science will say science is a subject
that is burdensome and difficult to understand (Meerah, 1998). However, for
students who are interested in science, they considered studying science as a
meaningful learning process (Chiapetta et al., 1998). Therefore, this study is to
look at both groups of students whether they are interested or not interested in
science, could they still master these lessons through a FC approach that is integrated with the PBL. Students who are given the opportunity to actively develop
knowledge by comparing new information with their existing knowledge (Driver
et al., 2014) will surely find something meaningful themselves. Generally, a student’s existing knowledge of a science concept is contrary to a scientific idea, so
students should be guided to learn the correct concept, based on the accepted
evidence and belief and thus motivate them to change their initial thinking
(Jones, 1998).
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Learning strategies and techniques for transferring scientific information to
educational information (Khalib, 2002) requires knowledge and high level of
creativity (Saint & Robert, 1976). Therefore, appropriate learning methods need
to be selected and implemented effectively (Mok, 2008; Phang et al., 2014). It is
time to shift the focus of our students from “more hours for learning” to “quality
learning time” (OECD, 2018). Students’ learning from the textbook and passive
learning needs to be refined. Textbooks can be refined with video lessons and
classroom activities can be enhanced through PBL. Cognitive burden for novice
students (Noor Hisham & Lai, 2012) can be reduced through video learning before PBL activities begin in the classroom. The process of rebuilding concepts
and shaping scientific thinking takes a long time. With the learning videos, students can repeat the learning at their own pace (Bergmann & Sams, 2012). This
way, a broad lesson plan can be developed to ensure that the process of conceptualization and scientific thinking takes place both inside and outside the classroom within a set period of lesson.
Previous studies that addressed similar issues have prompted the researchers
to conduct a study to produce students who are more confident and able to
achieve high-impact PSS. The aim of this research is to study the effectiveness of
the use of FC-PBL module in improving the problem-solving skills by specializing the activities at home by watching educational videos while the classroom
activities using problem-based learning approach. The effectiveness of this module is addressed through the following research questions and null hypothesis.
1) Are there any significant difference in the mean of pre and post-PSS scores
between the FC-PBL, PBL and conventional groups?
2) Are there any main effect on the groups and time and the interaction effect
on the groups and time towards the sub-PSS?
Ho1: There are no significant differences in the mean of pre and post-PSS
scores between the FC-PBL, PBL and conventional groups.
Ho2: There are no significant main effects on groups and time and the interaction effects of groups and time on the sub-PSS.

2. Methods
The study used a quasi-experimental method involving 120 secondary school
science students. This method is suitable for this research because the selection
of each study group used existing groups, which means that it does not involve
random selection (Cook & Campbell, 1979). This is to prevent the learning and
facilitation (L&F) of the existing class being interrupted (Creswell, 2002). The
study group and control group were selected based on their corresponding characteristics (Chua, 2006). Sample criteria were determined by the equivalent level
of basic chemistry knowledge, urban area, national secondary school, form four
science stream, taught by experienced teachers and have internet access.
The sample of the research are chosen from form four science stream students
of national secondary school is because, based on the analysis of the SPM exDOI: 10.4236/ce.2020.111003
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amination result for the year 2015-2018 in Petaling Perdana, the national secondary school students’ achievement in chemistry subject in is still consider as
moderate (SMK Harian PPDPP 2015-2018). This is relateable with the moderate
and low ability in problem solving skills of the students in order to achieve the
understanding, application and analysis level (LPM, 2017). The result gained by
this research is in line with the research BPK (2019) which shows that students
are inexperienced and do not like to study problems. The need for learning approach that can overcome this problem is significant. Many research related to
problem-based learning PBL (Azita, 2013; Ashraf, 2015; Rian, 2015; Ahmet et al.,
2015; Zuriawahida, 2016) and flipped classroom FC (Afidah, Fasihah, & Rosmawati, 2017; Baris, 2017; Malto, Dalida, & Lagunzad, 2018; Tutuncu & Aksu,
2018; Sirakaya & Ozdemir, 2018; Moreta, 2018) can increase the PBS. However,
the implementation of authentic PBL has taken a long time (Azita, 2013) and the
FL approach has not been practiced yet in national secondary school (Azlina et
al., 2014). In addition, the unfamiliar attitude of students with the absence of
teachers (Hanim & Nurol Aleyzan, 2017) and the findings of the study also
showed that the student-teacher group performed better than the non-teacher
group (Mustafa, 2016) encouraging researchers to integrate both of these two
approaches to overcome the PSS problems of national secondary school. National secondary school students in urban areas were selected because preliminary
analysis found that internet access, computer ownership and mobile phones
were not a problem in the study that required students to complete the learning
videos provided before learning and facilitate (L&F) in school.
The research begins with an initial study followed by the construction of the
FC-PBL module using the ADDIE model, pilot study and final evaluation.
Through preliminary analysis, it was found that the most difficult topic was Salt
(51.25%). This finding is in line with previous findings (Rosnaini & Norsiati,
2008; Lee & Kamisah, 2012). Preliminary analysis also found that the average
student who liked the problem-solving method in the classroom was 64 (80%)
and the average student who liked the FC method was 66.7 (83.3%). Researcher
provided two types of activity design: home activity design (learning video design) and school activity design (PBM design). Researcher used “PowToon” for
video production because the video can be kept online and does not require high
quality device. Researchers have set HD (high defenision) 480 because its small
size makes it easier for Middle School students to use whatsapp better than other
social media to downloads video. The FC-PBL module is a printed module that
contains learning videos. Once completed, the module is pilot tested and the actual study is performed as soon as the expert comment correction is implemented. The effectiveness of the FC-PBL module was implemented based on a
quasi-experimental study design.
The quasi-experimental design of this study is shown in Table 1. The pre-test
was used in this study to investigate whether there were similarities between
treatment groups and control groups as well as for statistical controls. The steps
DOI: 10.4236/ce.2020.111003
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Table 1. Pre-post-test design.
Group

Pre-test

L&F Strategy

Post-test

FC-PBL group

O1

FC-PBL

O2

PBL group

O3

PBL

O4

Conventional group

O5

Conventional

O6

involved are: 1) identifying control groups and treatment groups; 2) conducting
a pre-test on all respondents; 40 students per group; 3) apply constructivism-based teaching strategies to treatment groups and traditional teaching
strategies to control groups; 4) performing the post-test to all respondents; and
5) collect and analyse data.
In this design, O1 and O3 represent the treatment group while O5 represent the
control group before the intervention. O2 and O4 represented the treatment
group after the intervention and O6 represented the control group after the intervention. The teaching method given to the respondents was flipped classroom
problem-based learning (FC-PBL), PBL and conventional learning. All three
groups were given a pre- test (intervention). At the end of the study, all three
groups were given a post-test consisting of a PSS questionnaire.
Pre and post PSS questionnaire instruments were used and data were analysed
using Statistical Packages for Social Sciences (SPSS) Version 23.0 software. The
PSS questionnaire instrument consist of 31 items and the Rasch model reliability
index and item isolation index (Wright & Stone, 1999; Mohd & Ahmad, 2014)
obtained was 0.83 and 0.76. According to Fisher (2007) the sample reliability index of 0 to 1 is very good. One-way ANOVA, Manova and 3 × 2 factorial
MANOVA were used to analyse the data to see the effectiveness of FC in improving PSS for the secondary school students.
The FC-PBL group is taught using the flipped classroom approach and problem-based learning used the FC-PBL module. In this group, teachers will be provided with daily lesson plans and FC-PBL modules. The PBL groups were taught
using only the problem-based learning approaches. In this group, teachers were
provided with PBL daily lesson plans. Finally, for conventional groups, they were
taught using conventional methods. Teachers were provided with a conventional
daily lesson plan. The rationale for creating these three groups is to enable researchers to gauge the effectiveness of an innovative PBL with flipped classroom
approach. The presence of the second treatment group (PBL group) acts as a reverse treatment (Cook & Campbell, 1979). The second treatment added to the
variety of L&F techniques that teachers could consider. This group also served as
a control over the effectiveness of the FC-PBL module by proving that in the
event of an increase in salt performance, PSS and KPTK, the increase is due to
the innovative PBL approach and was not due to the PBL.
Table 2 shows the comparison of class schedule for Conventional, PBL, and
FC-PBL classes which was adapted to the daily allocation of L&F in SMK for this
study.
DOI: 10.4236/ce.2020.111003
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Table 2. Comparison of conventional, PBL and FC-PBL class times.
Conventional Classroom

PBL

FC-PBL

Activity

Time

Activity

Time

Activity

Time

Set induction

5 min

Set Induction and
Distribution group

5 min

Set induction

5 min

Conducting the review of
homework

15 min

Implementation of
PBL activities

40 min

Q&A for the video
10 min
watched

Teaching new content

30 min

Evaluation

15 min

Guide individual
work/laboratory 45 min
activities

Guide individual
work/laboratory activities

10 min

Homework

2 hours

Homework

2 hours

Homework

2 hours

According to Table 2, homework for the conventional group means exercise
provided by the teacher to students to be completed at home and submitted in
the next class or to review the lesson. While homework for PBL classes refers to
any problem-solving exercises that are not solved in the classroom, they need to
be completed at home and submitted in the next class or review the lessons. For
the FC-PBL class, homework means that students have to watch the learning
video and complete the guided notes for the next subject or review the lesson.
This is to ensure that an equal allocation of time is obtained by each group and
individual involved in the study. Teachers must use the six lesson plans provided
to ensure that the L&F complies with the desired procedure. During the research
period, teachers and students were asked not to participate in any school program so that the study could be carried out according to plan.

3. Results and Discussion
One-way ANOVA tests were used to see if there were significant differences between pre and post-test scores between groups. Manova, on the other hand,
looked at the PSS results, specifically on the sub-PSS. One-way ANOVA test results are presented in Table 3 and Table 4. There was no significant difference
in the mean of pre-PSS questionnaire scores between the FC-PBL, PBL and conventional groups before the intervention, showed that students had the same
PSS. On the other hand, the post-questionnaires showed significant differences
in the mean of post-PSS scores between the FC-PBL, PBL and conventional
groups.
Table 5 showed the results of the Scheffe Post Hoc test for post-PSS between
groups.
The Scheffe Post Hoc results in Table 5 showed that there was a significant
difference in the mean of post-PSS scores between groups using the FC-PBL
module and group using PBL learning with a mean difference = −2.14 and sig =
0.000 (P < 0.05). There was a significant difference in the mean of post-PSS
DOI: 10.4236/ce.2020.111003
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Table 3. One-way ANOVA test results for the pre-PSS between groups.
Salt Achievement Test Total squared Degree of freedom (df) Mean squared
Between Groups

0.034

2

0.017

In Group

16.035

117

0.137

Total

16.069

119

F

Sig.

0.124

0.884

Table 4. One-way ANOVA test results between groups of PSS post.
KMM

Total squared

Degree of freedom (df) Mean squared

Between Groups

161.200

2

80.600

In Group

18.674

117

0.160

Total

179.874

119

F

Sig.

505.000

0.000

Table 5. Scheffe Post Hoc Test Results Post PSS between groups.
(I) Group
FC-PBL group

PBL group

Conventional group

(J) Group

Mean Difference (I-J)

Std. Error

Sig.

PBL group

−2.14032*

0.08933

0.000

Conventional group

−2.68548*

0.08933

0.000

FC-PBL group

2.14032*

0.08933

0.000

Conventional group

−0.54516*

0.08933

0.000

FC-PBL group

2.68548*

0.08933

0.000

PBL group

0.54516*

0.08933

0.000

scores between groups using the FC-PBL module and groups using the conventional learning with the mean differences of −2.68 and sig = 0.000 (P < 0.05). Finally, there was a significant difference in the mean of post-PSS scores between
groups using PBL learning and groups using conventional learning with the
mean difference = 0.54 and sig = 0.000 (P < 0.05).
The effect size was obtained by computing the Eta squared as follows:
Eta squared = Sum of squares between groups/Total sum of squares
= 161.200/179.874 = 0.896
Table 6 shows the results of the MANOVA analysis for the sub-PSS post-test
while Table 7 shows the results of the Scheffe post hoc test.
According to Table 6, there were significant differences in planning, evaluation and expectation skills between the FC-PBL, PBL and conventional groups.
Table 7 shows that the mean difference of planning skills between the FC-PBL
and PBL groups was −2.243, P < 0.005; between the FC-PBL and conventional
groups, the mean difference was −2.666, P < 0.005 and between the PBL and
conventional groups, the mean difference was −0.423, P < 0.005. Furthermore,
the evaluation skills between the FC-PBL and PBL groups, the mean difference =
−2.14, P < 0.005; between the FC-PBL group and conventional, the mean difference = −2.705, P < 0.005. Between the PBL and conventional groups, there was
also a significant mean difference between the PBL and conventional groups
DOI: 10.4236/ce.2020.111003
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Table 6. MANOVA analysis for the sub-PSS post-test.
The dependent
variable

Mean

FC-PBL

1.32

0.434

PBL

3.56

0.557

Conventional

3.98

0.555

FC-PBL

1.34

0.376

PBL

3.48

0.505

Conventional

4.05

0.495

FC-PBL

1.34

0.396

PBL

3.37

0.427

Conventional

4.03

0.536

Planning

Evaluate

Expect

Df

Mean
Square

F

Sig

164.24

2

82.12

305.17

0.00

162.88

2

81.44

380.85

0.00

156.92

2

78.46

375.21

0.00

Std.
Total squared
deviation
type III

Group

Table 7. Results of the Scheffe post hoc test.
The dependent
variable

(I) group

FC-PBL

PBL

Planning

Conventional

FC-PBL

PBL

Evaluate

Conventional

FC-PBL

PBL

Expect

Conventional

(J) group

Min difference (I-J)

Standard
error

Sig.

PBL

−2.243*

0.11599

0.000

Conventional

−2.666*

0.11599

0.000

FC-PBL

2.243*

0.11599

0.000

Conventional

−0.423*

0.11599

0.001

FC-PBL

2.666*

0.11599

0.000

PBL

0.423*

0.11599

0.001

PBL

−2.140*

0.10340

0.000

Conventional

−2.705*

0.10340

0.000

FC-PBL

2.140*

0.10340

0.000

Conventional

−0.565*

0.10340

0.000

FC-PBL

2.705*

0.10340

0.000

PBL

0.565*

0.10340

0.000

PBL

−2.028*

0.10225

0.000

Conventional

−2.688*

0.10225

0.000

FC-PBL

2.028*

0.10225

0.000

Conventional

−0.660*

0.10225

0.000

FC-PBL

2.688*

0.10225

0.000

PBL

0.660*

0.10225

0.000

*Significant on the level 0.05.

with the mean difference = −0.565 and sig = 0.000, P < 0.005. Lastly, expectation
skills between the FC-PBL and PBL groups, the mean difference = −2.028, P <
0.005. Between the FC-PBL and conventional groups, the mean difference =
−2.688, P < 0.005. Between the PBL and conventional groups the mean differDOI: 10.4236/ce.2020.111003
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ence = −0.660, P < 0.005. Lower mean values are the better one based on Likert
values 1 was for “strongly agree” while” 5 was” strongly disagree”.
Finally, to see the main effects (groups and test time) and interaction effects
(group * test time) on the sub-PSS, 3 × 2 factorial MANOVA was conducted and
the results of the analysis are shown in Table 8.
Based on Table 8, there was a significant main effect of independent group
variables [F (6, 464.00) = 66.88], P < 0.05] on sub-PSS. Furthermore, there was a
significant main effect of the independent variable time [F (3, 232.00) = 273.58],

P < 0.05] on planning, evaluation and expectation skills and finally, there was a
significant effect of group interaction*test time F (6, 464.00) = 65.24], P < 0.005
for the dependent variables namely the planning, evaluation and expectation
skills.
Table 9 shows the results of the Test of Between-subject effects.
According to Table 9, the in overall sub-PSS planning and test time contributed 83.9%, and the sub-PSS evaluation skill was 85.8% and the sub-PSS expectation skill was 86.5%. This means that the interaction between groups and test
time contributed to a change in the sub-PSS of planning, evaluation and expectation of a student. The pairwise comparison result for the group showed for the
planning, evaluation and expectation skills of the FC-PBL group were higher
than the PBL and conventional groups. Furthermore, the pairwise comparison
test for time also confirmed that time was a factor in all subgroups of students.
Table 8. The results of the sub-PSS, 3 × 2 factorial MANOVA.
Effect

Wilks’ Lambda

F value

df Hypothesis

df Error

Sig.

Group

0.288

66.884

6.000

464.000

0.000

Time

0.220

273.586b

3.000

232.000

0.000

Group * Time

0.294

65.249b

6.000

464.000

0.000

b

Table 9. Test of Between-subject effects sub-PSS.
Source

Group

Time

Group * Time

The dependent
variable

Total squared
type III

df

Mean
squared

F

Sig.

Planning

82.329

2

41.164

184.191

0.000

Evaluate

83.265

2

41.633

214.517

0.000

Expect

78.264

2

39.132

215.513

0.000

Planning

114.314

1

114.314

511.499

0.000

Evaluate

118.582

1

118.582

611.009

0.000

Expect

121.268

1

121.268

667.861

0.000

Planning

81.911

2

40.956

183.256

0.000

Evaluate

79.664

2

39.832

205.240

0.000

Expect

78.749

2

39.374

216.846

0.000

a
R Squared = 0.842 (Adjusted R Squared = 0.839); bR Squared = 0.861 (Adjusted R Squared = 0.858); cR
Squared = 0.868 (Adjusted R Squared = 0.865).
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The post-sub-PSS superseded the pre-sub-PSS significantly in the planning,
evaluation and expectation aspects.
In this study, the PBL and FC-based teaching process presented new and
challenging learning for students in the form of self-directed learning using today’s technology through learning videos that required the sacrifice of teachers
and students outside of school hours and required students to solve problems
under the guidance of teachers and classmates, were finally able to draw the students’ attention and interest into learning. This study was conducted regarding
students’ readiness to learn using online or offline videos. Through the FC approach, students’ PSS improved as students were more comfortable and more
confident in facing the challenges of PBL in schools after watching the video.
They can showcase their talents during problem solving and presentation sessions. Video watching activities at home provided early-stage knowledge and
keep students more engaged in learning and able to spend more time with
friends and teachers (Bergmann & Sam, 2009; Bergmann & Sam, 2012). This is
in line with the findings of the previous study (Afidah, Fasihah, & Rosmawati,
2017; Baris, 2017; Malto, Dalida, & Lagunzad, 2018; Tutuncu & Aksu, 2018; Sirakaya & Ozdemir, 2018; Moreta, 2018; Alsancak & Selçuk, 2018; Malto et al.,
2018; Nurhan & Meral, 2018). The PBL activities which are the special activities
of this study make the students fully responsible for their learning (Morgan &
Williams, 2010; Ashraf, 2015; Azita & Zuriawahida, 2016; Zuriawahida, 2016).
The application of the constructivism theory and information technology in
the FC-PBL is very helpful to students in improving PSS. When solving problems, students can actively develop knowledge or concepts. They solved this collaboratively and shared information obtained from the learning video before the
lesson. Students were able to perform group activities better in class than in passive and one-way conventional methods. This is in line with what was stated by
Arends (1998) and in line with previous research findings (Butt, 2014; Johari et
al., 2014; Juhji, 2016; Zanariah, 2017; Hanisah et al., 2018). Students were also
able to perform better group activities in the classroom than the authentic PBL
method as they had been provided with existing knowledge. Learning approaches that used technology and information such as FC helped enhance students’
existing knowledge (Salih et al., 2006) and the PBL approach that provides examples of problem solving (Noor Hisham & Lai, 2012; Sweller, Van Merriënboer,
& Paas 1998) reduced students’ cognitive load. This can improve students’ PSS.

4. Implications and Recommendations
As stated in earlier part of writing, the studied FC-PBL group used modules specially built for the purpose of this study. Therefore, the findings of this study
have theoretical and practical implications. Theoretically, FC by Bergmann and
Sams (2012) need to be modified by adding guided notes while watching videos.
While Wee’s (2004) PBL needs to be modified by incorporating video viewing
activities before the PBL class is conducted and group division is performed on
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the first activity only. If PBL that being use in Temasek Polytechnic in Singapore
initiated activity with group formation followed by real world problem-solving
activity, FC-PBL initiated activity by watching home learning videos before
problem solving activity in class. Learning videos as early preparation have
proven to enhance student achievement, PSS and SDLR. This study gives implications for teachers, administrators, curriculum makers and the Ministry of
Education in designing student-centered (L&F) materials and ICT culture that
in line with the national aspirations. With ample financial resources and resources, the FC-PBL produced is certainly of better quality. Parents are exposed
to the importance of learning at their fingertips. As such, the use of FC-PBL in
learning will surely produce more fruitful results if carried out at all levels of the
school involving all the subjects and Units in the school.
The suggestions are as follows:
1) Further research to empirically test the customized FC and PBL.
2) Engage more respondents with diverse backgrounds, which include socio-economy, ability, age, gender and bigger sample size.

5. Conclusion
From the research conducted, the FC-PBL treatment group showed the best PSS
and sub-PSS achievement. Group and time are factors contributing to the
change in the planning, evaluation and expectation skills of a student. The findings of this study have theoretical and practical implications. The findings of the
study help the students to improve their PSS and to make it easier and more effective for the teachers to deliver lessons in limited time. Watching a learning
video at home required a lot of enthusiasm and desire from the individual student as well as the parents and guardians. The PBL approach is a key focus of the
KSSM and should be implemented by every educator during L&F. Therefore, if
this effort is supported by all parties, then integrating the FC approach with the
PBL will solve the problem of time constraints in implementing the PBL in daily
schools.
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