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Background: students didn’t have the opportunity to engage in problem-solving and knowledge
management activities in traditional teaching methods. So, it is essential to change the instructional
approach in order to use the online resources and material that leads to creating modern techniques.
One of the new methods is flipped learning, which improves basic skills.

Aims: The present study is aimed to determine the effectiveness of instructional packages based on
flipped learning on students’ metacognition and problem-solving skills.

Methods: The method was semi-quasi with a pre-and post-test design. The statistical population was
all students in Alashtar. It is chosen 60 students through simple probability sampling. The instruments
were Haroldetil and Abedi’s metacognition questionnaire and a researcher-made problem-solving
test. The control group was taught through traditional methods, and it is designed and developed an
instructional package based on flipped learning for the experimental group the teacher and students’
activities are done in three stages: pre and during, and after class. Data were analyzed by multivariate
and univariate analysis of covariance.

Results: There is a significant difference between the control and experimental group in meta
cognition and problem-solving skill. (p<0.01). It means that the means in the experimental group is
higher than the control group.

Conclusion: Based on the findings, it concluded that flipped class help in managing time
appropriately, and training metacognition, and problem-solving skill. The teacher has more
opportunities to concentrate on important issues and content and see more effective and deeper
learning.
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Introduction

The teacher plays a major role in traditional teaching
methods and does many activities, and the students
don’t have the opportunity to engage and manage
their thinking. Teachers send traditional students
home with given assignments. These assignments are
more complex for many students in order to do them
alone So, the student back to class distressed fleeing,
with incomplete assignments, and some deeper
misunderstanding. And with regard to limited time in
teaching and learning biology in primary schools, the
students don’t have enough opportunity to train their
problem-solving and thinking skills. So, it didn’t
consider appropriate active learning, metacognition,
and problem-solving skills. Metacognition is any
knowledge or cognitive activity that its subject is
controlling any aspect of cognitive activity and
regulating it. It is called metacognition because the
main meaning is cognition about cognition.
Metacognition skills play a key role in different
activities such as exchanging verbal information,
verbal encouragement, writing, learning language,
attention, problem-solving, social cognition, self-
study, and self-controlling. Problem-solving is a
process that explored the correct constructiveness and
ordering ways that lead to a solution or goal. When
people deal with a problem, they have to overcome
obstacles or impediments that be on goal
achievement. The main factor in problem-solving is
applying previous experience to achieving a solution
and response that is unknown early. The problem-
solving stimulated attention, perception, memory,
and other information processing cooperatively to
achieve a goal. The metacognition process is related
highly to problem-solving skills and the successful
person is one who controls consciously revision and
planning activities, but the unsuccessful person in
problem-solving didn’t control on activity
consciously. As metacognition and problem-solving
are the most effective factors in learning, the
instructional system has to consider them and
educated the students. It seems that the school is the
best place to teach metacognitive skills, thinking, and
problem-solving. In the information age, schools
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shouldn’t teach only the special contents and subjects,
but the instructional system has to progress and
teaches learning  strategies, metacognitive
components, and problem-solving that is lack content
and transferable to real-life.

On the other hand, as science and technology are
rapidly developing, the instructional system in
countries direct to a way that support a learning model
based on supporting the twenty-one-century skills.
One of these models is flipped learning, which is
useful for supporting learning. The flipped class is a
composite of learning approaches based on learner-
center learning that transform the responsibility of
learning to students. The students access contents out
of class and use them, and they engage in discussion
or practical activities during class time. In a flipped
class, the instructional material and contents are
presented to students out of class. They can engage in
instructional material based on their time and pace
and in class deal with participating in learning and
acting on high-level concepts and issues.

Some aspects of flipped classes that are related to
learners are metacognitive skills and problem-
solving. Based on studies, flipped learning make
improving learning and problem-solving, interacts
teacher to learners and learners to each other,
promotes metacognitive skills, and interaction and
preparation of students. Many studies showed a
positive relationship between flipped classes and
using metacognitive strategies and problem-solving.
Shih and Huang (2020) when students control more
learning outside of class, it gives them more
opportunity to use metacognitive strategies in
learning and using the time for problem-solving.
With regard to previous studies, it concluded that
metacognition and problem-solving play a key role in
education programs and the academic achievement of
students and are considered the most effective factors
in learning that were ignored in traditional classes
because of limited time and the students didn’t have
enough opportunity to think, self-assessment,
problem-solving and didn’t be responsible to learning
and couldn’t determine the pace of their learning. The
reduction of problem-solving made some problems
such as failing academic success and achievement in
primary students. Also, most of the studies showed
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that flipped classes often focused on higher education
context and couldn’t execute on lower academic
levels. So, the present study with regard to keeping
the present capacity of the common system (face-to-
face instruction), uses a new capacity and
technologies purposively to teach online in order to
examine its effectiveness of it on metacognition skills
and problem-solving in sixth-grade students. So, the
goal of the study examined the effectiveness of an
instructional package based on flipped learning
model on metacognition and problem-solving in
sixth-grade girl students in Alashtar in biology in the
academic year 2022-2023.

Method

The method was semi-quasi with a pre-and post-test
design. The research design included experimental
and control groups with pre-and post-test. The
statistical population was all sixth-grade girl students
in Alashtar. It is chosen 60 students through simple
probability sampling. The present study included a
pre-test, intervention, and post-test. In the pre-test, the
students filled out a metacognitive and problem-
solving questionnaire. Then in the intervention stage,
the control group is thought by the traditional
teaching method (face-to-face instruction), but it is
developed an instructional package based on a flipped
learning model that designed the teacher and
student’s activities in three stages: before, during, and
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after class. The execution of the flipped class in the
experimental group included three stages: before,
during, and after class. After the intervention, in the
post-test stage, the students filled out metacognition
and problem-solving. The data were analyzed by
multivariate and univariate analysis of covariance.
The instruments were 1) a metacognitive
questionnaire: it is developed by Haroldetil and Abedi
at the research national center of evaluation,
standards, and assessing Students. The questionnaire
included four components that were used to measure
the component in 5 phrases (a total of 20 phrases).
The components and its questions included planning
(4, 8, 12, 16, 20), supervision or self-examination (2,
6, 10, 14, 18), cognitive strategy (3, 7, 11, 15, 19) and
awareness(1, 5, 9, 13, 17). 2) and researcher-made
problem-solving test: it is developed for problem-
solving skills that are related to biology, based on
contents in the sixth-grade biology book.

Results
There are 60 girl students in the present study, with

an age range of 12 to 13. So, with regard to the
research design (as pre- and post-test with the control
group), it is used by multivariate and univariate
analysis of covariance to analyze the data. Table 1
showed statistical indexes.

Table 1. metacognitive skill and its components and problem-solving’s mean and standard deviation in pre and post test in two groups

Post test Pre test il

Mediated mean SD mean SD Mean Groups Variables

43/90 3/98  44/13  4/06  36/06  Experimental Total score

36/29 4/99  36/06 5/18  35/90 Control

9/88 1/12 9/90 1/55 7/83 Experimental Plannin

8/12 1/49 8/10 1/49 7/96 Control g

12/23 1/63  12/40 1/53  10/06  Experimental Supervision

10/13 1/80 9/96 1/64 9/66 Control P

9/52 1/96 9/70 1/64 7173 Experimental Cognitive strategy

7/58 1/35 7140 1/92 7/43 Control

12/20 2/19  12/13  2/19  10/43  Experimental Awareness

10/53 2/20 10/60 2/06  10/83 Control

13/65 3/44  14/33  3/72  10/40  Experimental o o

10/34 3/47 9/66 3/38 8/63 Control g

As it showed in table 1, the mean in metacognitive
and its components and problem-solving in the two
groups in the post-test is higher than the pre-test, but
it is considerable in the experimental group. In order

to examine the effect of the instructional package of
flipped learning on metacognition and problem-
solving skill, it is used multivariate analysis of
covariance to measure the primary statistical
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differences. Before the multivariate analysis of affects student learning in biology. In order to
covariance, the assumption is examined and verified. determine the effect of instructional package based on
The multivariate analysis of covariance results flipped learning in a variable, it is used univariate
showed that there is a significant difference between analysis of covariance to compare the two groups in
the two groups. (p<0.01). It means that the two dependent variables that are shown in Table 3.

instructional package based on flipped learning

Table2. result of multivariate analysis of covariance to comparing mean of two groups scores in dependent variables.
Coefficient ETA Sig error DF hypothesis DF F Value source
0/65 0/001 55 2 51/74 0/65 Pillar’s trace

Table3. the result of univariate analysis of covariance in the background multivariate analysis of covariance to metacognitive and problem
sovling skill in two group

Power of test  Effect size sig F df  Sum od squares  Source Dependent variables
1/00 0/30 0/001  23/66 1 279/61 Pretest
1/00 0/55 0/001 67/98 1 803/21 Group  Metacognitive skills
- - - - 56 661/66 Error
1/00 0/56 0/001  71/26 1 320/28 Pretest
1/00 0/38 0/001 33/89 1 125/32 Group  Problem-solving skill
- - - - 56 251/69 Error
The result in table 3 showed that using the reviewing the learning out of class that which
instructional package based on flipped learning facilitates problem-solving and group discussion, and
promotes metacognitive skills and problem-solving. in the question and answering session, he clarifies the
students’ mistakes about video content.
Conclusion Another finding showed that the effectiveness of
The present study aimed to determine the flipped class on student’s metacognition is higher
effectiveness of an instructional package based on than a traditional class which is aligned with Vahidi

flipped learning model on metacognition skills and and Pooshteh (2018), Yazdi et al. (2020), VanVilt et
problem-solving in sixth-grade students in biology. al. (2015); Pelmaz & Bobdas (2017); Lapmo ko &
The result showed that the effectiveness of flipped Prodent (2019); Shih and Huong (2020). It can be said

class on student’s problem-solving is higher than a that the student used four metacognitive strategies in
traditional class which is aligned with Hosseini and flipped class such as planning, self-examination, self-
Malekian (1399); Macrodim et al. (2017); Goeroro assessment, attention to the activity, and selective
(2017); Chiyang (2017); Parsitivatio et al. (2019); focus that applied in and out of class activities. In the
Kayt et al. (2020); Yournivati and Yotmoo (2020); study, the students can evaluate their learning process
Inabah et al. (2021); Hew (2021); Hesia et al. (2021); and improve their awareness of self and knowledge.
Razm et al. (2021). It can be said that flipped classes They present content in different formats such as
provide an extended variety of activities that are instructional films and online tests to help students to
mixed into inner and class sessions, and it is able manage their learning and pace and have more
students to use different learning strategies in order to opportunities to think. The students can think about
acquire knowledge and problem-solving and improve the contents by watching a film in their home,
their problem-solving. In the study, some of the pressing the pause button, then thinking, then
instructional material is transferred out of class, and stopping the film or watching it again, or returning to
more time spends on problem-solving activities. To previous subjects and communicating the learned
do it, the teacher designed some complementary contents. Generally, the students can acquire
exercises in order for them the students to apply their information about what they know or the unknown or
new knowledge, and in-class sessions, they solve the how to communicate and blend the new knowledge
present problem in class groups with the teacher’s with previously learned concepts through watching
guidance. Also, the teacher begins the class by briefly instructional films. The students have more
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opportunities to use the self-examination strategies in
a flipped class. They examined their understanding by
questioning themselves during watching the film,
when they were distracted, pressed the stop button,
back warding the film, again watching the unknown
parts of the film. Also, during the in-class activity, the
students can evaluate their understanding through the
teacher's and peer’s help. As the students shared their
knowledge with peers, they know selves increasingly
and showed considerable changes in their level.

The present study has limitations such as specific
geographical location (primary school students in
Alashtar). Also, the study was conducted just on girl
students. So it is taken into account to generalization
the result to the boys. So, it is suggested in future
studies to evaluate the external validation, the study
conducted on other levels and boy students and other
main variables. Also, with regard to the importance
of flipped learning, it is suggested to hold the
reflective session to share the instructional experience
of how flipped classes implement, and it can
encourage the teachers to apply it in their classes.
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