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ABSTRACT

The students’ number limitation in a classroom and the compression of face-to-face time challenge teachers
to present practical learning scenarios to achieve learning objectives. This study aims to develop student learning
procedures with the flipped classroom (FC) instructional model and determine its use in improving student learning
outcomes. The research was conducted at a public information technology vocational high school in Malang, East
Java Province, Indonesia. The FC instructional procedure development approach is based on the ADDIE (analysis,
design, development, implementation, and evaluation) phase. The FC instructional procedure was developed in
conjunction with a constructivist instructional strategy, consisting of five primary stages: (1) perception, (2)
exploration, (3) restructuring, (4) implementation, and (5) review and evaluation. FC instructional procedure
effectiveness was tested using the Randomized Pre-test and Post-test Control Group Design research design. The
control and experimental groups consist of 30 students with randomization. The research found that the learning
outcomes of the experimental group (EGLO = 70.00) were greater than those of the control group (CGLO =64.30).
The normalized gain index of the experimental groups (g = 0.50) was more significant than the control groups (g
= 0.41). The conclusion is that the FC procedures with a constructivist approach have proven more effective in
improving student learning outcomes.
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INTRODUCTION One of the instructional models of blended
learning is the flipped classroom (FC), which
allows students to explore new knowledge
through self-study at home before actively
deepening the material in the classroom with the
teacher’s guidance[6], [7]. Self-study activities
carried out by students can be in the form of
watching learning videos or animations of
materials, reading literature documents from e-
books, and studying material articles published
on websites or presentation slides. Many
research results have scientifically proven that
FC positively impacts learning outcomes [8]—
[14]. The problem faced by current research is
that it cannot answer what the formalization of
standardized syntax or FC stages looks like, and
the research results are still being carried out in
the general subject context. It must be
acknowledged by all parties that not all subjects
have suitable characteristics to be supported by
FC [15], [16].

The enactment of the distance learning
system automatically familiarizes the world of
education with blended learning. Blended
learning is a learning system combining face-to-
face learning with online learning that utilizes
technology[1], [2]. A blended learning system
can overcome classroom learning time
limitations by optimizing learning outside the
classroom. Blended learning has two advantages
related to flexibility, namely time flexibility and
location flexibility [3]. Learners can access
online materials at their own pace and schedule,
allowing for better time management. As online
components can be accessed from anywhere
with an internet connection, learners have the
flexibility to study remotely [2], [4], [5]. This
advantage can solve physical classroom
problems related to the limited number of
students accommodated and scheduled.
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Forcing the implementation of FC on
subjects without considering the limited control
over FC is not wise in managing the learning
process. One disadvantage of the FC model is
that it places a significant responsibility on
students to independently engage with pre-
recorded information or materials before
attending in-person classes [17]. The success of
the FC relies on students’ self-discipline and
motivation to prepare adequately outside of the
traditional classroom setting. This approach may
pose challenges for students who struggle with
time management, lack access to necessary
technology, or require more guidance and
structure in  their learning  [18]-[20].
Additionally, teachers must carefully design and
curate pre-class materials to ensure they are
effective, and there may be concerns about
unequal access to resources among students. The
FC model, while offering benefits such as
increased class interactivity, can result in
varying levels of preparation among students,
potentially hindering the overall effectiveness of
in-person collaborative activities.

There is still a knowledge gap that needs to
be filled based on current research trends and the
advantages and disadvantages of using FC
models. This knowledge gap is an FC model that
is scientifically proven to be able to be
implemented while having a good impact on
subjects with specific knowledge type
characteristics. Formalization of the learning
process is needed because current research still
uses a variety of processes in the experiments
carried out [15], [21], [22]. Then, the context
related to the type of knowledge in the subject
also needs to be specified because there are
differences in character between conceptual and
procedural knowledge content [23]-[28].
Mastery of conceptual and procedural content
knowledge cannot possibly be accommodated
with the same FC learning process. Descriptive
and theoretical information students dominate
conceptual knowledge need to understand, while
procedural knowledge is dominated by
information on steps or skills students must
master.

Procedural knowledge is paramount in
vocational education as it forms the bedrock for
skill acquisition and application in various trades
and professions [29]. Vocational education is
inherently hands-on, focusing on preparing
individuals for specific careers and trades [30],
[31]. Procedural knowledge equips learners with
the practical expertise to perform tasks, operate
machinery, and navigate real-world challenges
within their chosen field. In vocational settings
such as healthcare or information technology,
students must not only understand the theoretical
aspects but also master the step-by-step
procedures and techniques essential for success
on the job. This practical know-how gained
through procedural knowledge not only
enhances the employability of individuals but
also ensures they can seamlessly integrate into
their chosen professions with a strong
foundation of applicable skills [23], [25].
Vocational education, therefore, places a
premium on procedural knowledge to bridge the
gap between theoretical understanding and
hands-on competence, preparing individuals for
the demands of the workforce in a diverse range
of industries .

Unfortunately, research related to FC is still
dominant in the health sector, and the research
sites are primarily in higher education [8], [15],
[16], [32]-[45]. FC research in these two fields
shows that FC positively impacts students’
mastery of knowledge. It could be a research
potential where there needs to be scientific
evidence related to FC in the context of
vocational high schools. It should be noted that
vocational high schools are another form of
vocational education that applies in Indonesia
and targets high school students. Vocational high
schools play a crucial role in Indonesia by
addressing the country’s economic and
workforce needs [31], [46]. Indonesia is
characterized by a diverse economy emphasizing
various industries, including information
technology, agriculture, manufacturing, tourism,
and services. Vocational high schools provide
specialized education and training that directly
aligns with the demands of these industries,
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producing skilled and job-ready graduates [47],
[48]. These institutions offer a practical and
hands-on approach to learning, equipping
students with the specific technical skills and
knowledge required in their chosen fields. By
emphasizing vocational education, Indonesia
can bridge the gap between academic knowledge
and practical application, fostering a workforce
that meets the demands of the evolving job
market [31]. Additionally, vocational high
schools reduce unemployment by preparing
students for specific careers, promoting
economic development, and addressing the
needs of industries that form the backbone of
Indonesia’s economy [48].

In the context of information technology
(IT), vocational high schools in Indonesia play a
critical role in addressing the country’s growing
demand for skilled IT professionals. Information
technology is rapidly evolving, and there is a
pressing need for individuals with hands-on,
practical skills in programming, network
administration, cybersecurity, and software
development [49]. Vocational high schools
specializing in IT provide students with
specialized training, equipping them with the
technical expertise and practical knowledge
required to navigate the dynamic IT landscape.
These schools contribute directly to Indonesia’s
efforts to build a robust digital economy by
offering a curriculum that aligns with industry
standards and emerging technologies [49].
Moreover, vocational IT education fosters
innovation by nurturing a workforce capable of
developing and implementing technological
solutions. As Indonesia aims to position itself as
a digital hub, vocational high schools focused on
IT are instrumental in producing a skilled
workforce that can meet the demands of the
rapidly advancing technology sector, driving
economic growth and competitiveness on both
national and international scales.

Implementing FC in  information
technology vocational high schools experiences
several practical dilemmas [50]. One Indonesian
vocational high school in Malang, East Java
Province, could be used as a model for this

dilemma. The practical dilemma is the reality
where implementation shows that FC provides
good efficiency in saving time in the classroom
and makes student study hours more flexible.
However, the quality of FC implementation is
still difficult to control because each teacher has
a different implementation style. Several
teachers already have the same understanding
regarding FC, but some teachers still have a
different perspective regarding FC and still think
that the FC they understand is correct, even
though that is not the case in reality.

If based on the results of studies related to
the potential weaknesses and advantages of FC
implementation, research potential related to FC,
and the strategic role of Indonesian vocational
high schools in the field of information
technology, this research aims to develop
instructional procedures for implementing FC in
the context of vocational high schools in the field
of information technology. The research also
seeks to determine the effectiveness of these
instructional procedures in improving the
student’s learning outcomes. Learning outcomes
indicate student success in learning the material
studied through evaluation activities [50], [51].
The success and effectiveness of a learning
system or procedure applied in the student
learning process can be seen through its learning
outcomes. Therefore, the effectiveness of
learning procedures with the FC model can be
found through experiments that compare the
learning outcomes of students who apply FC
instructional procedures with those who follow
face-to-face or direct instructional procedures.

METHODS

This research was carried out in the FC
instructional procedure development stage and
the experimental stage for the procedure’s
effectiveness [52]. The research process is
visualized in Figure 1. The development phase
uses a qualitative approach to developing
procedures. The experimental stage used The
Randomized Pre-test Post-test Control Group
Design, which involves the experimental and
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control groups given treatment. This study
adapts the instructional development design of
the ADDIE model, which consists of five regular
stages, namely: (1) analysis, (2) design, (3)
development, (4) implementation, and (5)
evaluation [53], [54].

START

EVALUATION
ANALYSIS
CONTROL EXPERIMENT
GROUP GROUP
(30 STUDENTS) (30 STUDENTS)
REQUIREMENT v v
ANALYSIS?
PRE-TEST PRE-TEST
—>| DESIGN REGULAR FACE FLIPPED
TOFACE CLASSROOM
—— INSTRUCTIONAL INSTRUCTIONAL
¢ PROCEDURE PROCEDURE
(1 MONTH) (1 MONTH)
DEVELOPMENT L]
¢ POST-TEST POST-TEST
IMPLEMENTATION I
DATA ANALYSIS

FINISH

Figure 1. Research Process

Analysis is the stage of extracting
information related to what students must master
competencies and what the students’
characteristics are so that the learning tools used
in research can be right on target. The analysis
results were compiled based on direct
observation during the learning process in the
classroom and interviews with information
technology subjects at a public vocational high
school in Malang, Indonesia. This stage is
divided into needs analysis and performance
analysis.

The design stage is the stage of designing
the design of the learning procedure. The
learning procedure is designed based on the
dimensions of the development procedure,
which is based on four aspects: the function,
origin, source, and analysis scheme [55]. The
model development procedure used in this study
is of type F1-O1-S1-Al. F1 means that the
designed procedure constructs knowledge of the

conceptual learning design model, O1 means
using a theoretical approach, S1 indicates that
the source used comes from the literature, and
Al is intended that this model connects variables
or all activities into the learning design.
Activities at the development stage are the
preparation of learning tools in the form of
teaching materials and evaluation assessments to
be integrated into certain media to become final
products ready to be presented to students. It
begins with compiling lesson plans for
experimental and control groups, compiling
materials, and compiling evaluation questions.
The lesson plan is prepared for 10"-grade Digital
Simulation and Communication Subjects on
designing pre-production stage documents in
simulation and digital communication subjects.
The lesson plan preparation follows the one-
sheet format followed by vocational high school.
The material for the control group is packaged in
PowerPoint presentation slides, while the
experimental group gets the material packaged
in illustrative videos. Before being tested, all
instruments undergo an expert’s validation or
appraisal process. This research involved three
experts: one curriculum expert (learning models
and approaches), one body of knowledge or
subject matter expert, and one linguist expert.

Table 1. Developed FC Instructional Procedure
Comparison Condition

Before Appraisal by Expert After Appraisal by Expert

There are no provoking
questions between delivering
material that is asked to
students to increase student
curiosity.

In between delivering the
material, the narrator asks
provoking questions in the
“Forms of visualization” and
“Types of visualization”
sections.

The delivery style is still too
complicated and difficult to
understand.

Change the editorial
explanation  to  simple
language in the
“Characteristics of video
presentation”, “Types of
video presentation”, and
“Stages of video creation”
sections

There are no actual examples
of documents submitted, for
example, showing
documents in the form of
scripts, synopses  and
storyboards.

Insert real examples of script
documents, synopsis and
storyboards.
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There is no explanation
regarding what elements
must be in the pre-production
document so that students
can prepare the document.

Explain the elements in the
script document, write a
synopsis, and how to make a
storyboard.

Some parts of the audio are
still leaking, so they need to
be repaired so that the audio

Replaced some leaked audio
parts with more precise audio
recordings.

quality is more precise and

better.

It doesn’t display summary Displays summary text at the
text at the end of the video. end of the video.

The implementation stage contains
activities for applying FC instructional
procedures with a constructivist approach to 30
10"-grade students acting as experiment groups
(SIJA-1). In contrast, the control group is a
comparison variable involving 30 10"-grade
students (SIJA-2) who typically run learning
scenarios through the lecture method through
presentation slides media. Several references
related to experimental research state that if the
number of participants in each group is 15-30
people, then this number is sufficient for
experimental research [56]. The end of the
analysis process in this research is calculating
the gain effect (g), where a data set of 30 data is
sufficient to calculate the g score [57], [58].

There is a precondition for students: one
day before the implementation of learning in the
classroom, the teacher gives a pre-test.
Experimental groups were preconditioned after
the pre-test was continued by providing
illustrative videos of the material shared by the
teacher through the school’s learning
management system (LMS). At the time of the
learning activity, the treatment between the
control and the experiment group was different,
adjusting to the procedure of the learning
activity. At the end of the lesson, students are
given a post-test.

The evaluation stage contains data
processing activities of the results of testing
procedures. The results of the compared data are
the average of the grades, minimum values, and
maximum values between the experimental and
control groups. Furthermore, a normality test
was carried out using Kolmogorov-Smirnov and
a homogeneity test with Levene’s test. Three

conditions determine the subsequent calculation,
namely: (1) An independent sample T-test with
the same variance is used when the data is
typically distributed and homogeneous; (2) An
independent sample T-test with unequal variance
is used if the data is distributed normally but not
homogeneous; and (3) If one or all of the data
distributions examined are generally not
distributed and are homogeneous, then use the
Mann-Whitney test. Furthermore, the gain index
data was analyzed to find the effectiveness of
learning procedures in improving student
learning outcomes.

RESULT

The development research resulted in an FC
instructional procedure that adapts the concept
of constructivism. The aspect analyzed in the
needs analysis is students’ ability to master their
characteristics. The results of the needs analysis
are: (1) the educational background of previous
students who have never received Information
Technology (IT) subjects, (2) the need for
students to master the application of concepts in
a concrete form, (3) the character of students
who tend to like to see demonstrations then
directly practice rather than reading textbooks,
(4) the scope of simulation and digital
communication subject matter or lesson is
comprehensive and dense, and (5) a reduction in
the duration of face-to-face group hours in the
classroom even though the competency
standards that students must master remain the
same. The aspect analyzed in performance
analysis is the relevance of the problems faced
with the proposed solution, namely developing
learning procedures. The results of the
performance analysis are (1) low interest in
reading students learning material from
textbooks, (2) weak teacher control over students
to study independently at home from the two
points above, and (3) supporting media in the
form of learning videos are considered
appropriate to be given because students can
control the learning tempo according to their
needs. Based on the analysis results, it can be
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concluded that the purpose of developing
learning procedures in this study is to streamline
the learning process in the classroom with
limited time in the hope of increasing student
learning outcomes.

The instructional procedure with the FC
model is designed through a constructivist
approach that maximizes student learning
activity in constructing their understanding of
knowledge to create meaningful learning
experiences. The design stage produces a syntax
of  learning  procedures that contain
constructivism components. First, the perception
stage, giving basic questions online through
LMS the day before the learning schedule in the
classroom. The goal is to see to what extent the
student has initial knowledge. Second is the
exploration stage, which is the excavation of
information by students. Teachers will share
animated videos of learning with students
through LMS, and hopefully, students will listen
to the explanation of the material before
attending  face-to-face  group  meetings.
Animation video media is an addition to the
learning process, not to be boring. Students can
fully control the tempo of their learning because
they can repeat, pause, or slow down the video
as needed. The third is the restructuring stage,
which deepens the concept through discussion in
classroom learning activities. Fourth is the
application stage, i.e., the development and
application of concepts into the project. The goal

is for students to gain a theoretical understanding
and mastery of practical skills. Fifth is the review
and evaluation stage, namely providing teacher
feedback to students. The components of this
learning procedure activity are then compiled
into the lesson plan document. A comparison
between the FC results from previous research
studies and those successfully developed in this
research is presented in Figure 2 and Figure 3.

The design of the compiled learning
procedure obtained an average validation value
from experts of 0.87, so it was categorized as
very high. The control and experimental groups’
lesson plan validity got an average of 0.91,
which is very high. The material validation
results obtained an average value of 0.88, which
is categorized as very high. The average value of
the validation of the evaluation question is 0.82,
so it is classified as very high. The range of
values for instrument validity criteria can be seen
in Table 2.

ASSESSMENT

] AND FEEDBACK

PREPARATION
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FINISH

IN-CLASS
ACTIVITIES

FACILITATION O |
AND SUPPORT?
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Figure 2. General Flipped Classroom Instructional
Procedure
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Figure 3. Developed Flipped Classroom Instructional Procedure with The Constructivist Approach

Table 2. Instrument Validity Criteria

Value Range Criterion
0,81-1,00 Very High
0,61-0,80 High
0,41-0,60 Moderate
0,21-0,40 Low
0,00 -0,20 Very Low

In the instrument validation process, there
are several improvement notes from experts,
followed up with instrument revision activities
by researchers. Validation by experts is carried
out for up to two cycles until there is no record
of any more improvements from the experts, so
the instrument can be said to be worth testing.
The conclusion of the results of the validation of
research instruments is that research instruments
consisting of learning procedures, lesson plan
documents, materials, and evaluation questions
are included in the category of very high and
worthy of being tested based on the experts’
approval.

The pre-test results in the control group
showed an average score of 40.00, with a
minimum score of 20.00 and a maximum score
of 60.00. The experimental group showed an
average score of 49.67, with a minimum score of
30.00 and a maximum score of 70.00, as seen in
Table 3.

Table 3. Descriptive Statistics of Pre-test Data

Group N Mean Min. Max.
Control 30 40.00 20.00  60.00
Experiment 30 49.67 30.00 70.00

The post-test results in the control group
showed an average value of 64.30, with a
minimum value of 50.00 and a maximum of
80.00. The experimental group showed an
average value of 70.00 with a minimum value of
60 and a maximum value of 90.00, as seen in
Table 4.
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Table 4. Descriptive Statistics Post-test Data

Group N Mean Min. Max.
Control 30 64.30 50.00  80.00
Experiment 30 70.00 60.00 90.00

After obtaining descriptive statistical data
from the pre-test and post-test of the control
group and experiments, a normality test with
Kolmogorov-Smirnov and a homogeneity test
with Levene’s test were carried out. The
normality test of the control group pre-test
results showed a p-value of 0.03, and the
experimental group of 0.02 meant that the data
was not normally distributed because the p-value
was less than 0.05. The control group’s post-test
normality test showed a p-value of 0.007 and the
experimental group’s of 0.01. The pre-test data
homogeneity test showed a p-value of 0.99
(more than 0.05), which means that the variance
of both groups is the same or the data is
homogeneous. The post-test data homogeneity
test shows a p-value of 0.83 (more than 0.05),
meaning that the data is homogeneous.

The conclusion that can be taken is that the
pre-test and post-test results are abnormally
distributed and homogeneous. Therefore, the
calculation is continued with a non-parametric
statistical test, namely the Mann-Whitney U test.
The Mann-Whitney U test is carried out to prove
the correctness of the hypothesis. The results of
the Mann-Whitney test against the pre-test data
obtained a value of 0.005 (less than 0.05),
indicating that the difference between the control
group and the experiment was significant, so Ho
was successfully rejected. Mann-Whitney’s test
results against post-test data yielded values of
0.001 (less than 0.05), so Hy was successfully
dismissed, indicating that the difference between
the control group and the experiment was
significant.

Normalized gain analysis calculated using
Hake’s formula aims to determine the
effectiveness of the learning procedure. The
normalized gain index analysis results in the
experimental group (g = 0.50) were more
significant than the control group (g = 0.41),
which was grouped as moderate effectiveness
criteria. The conclusion that can be taken from

the analysis results is that the FC model’s
instructional procedure with a constructivist
approach applied to the experimental group is
more effective in improving the learning
outcomes compared to the control group. The
control group does not follow the FC
instructional procedure with a constructivist
approach.

DISCUSSION

Blended learning combines direct face-to-
face and online instructional learning that
integrates technology [4], [59]. Blended learning
is best applied by combining the advantages of
two learning systems (face-to-face and online)
and eliminating the system’s shortcomings. For
example, discussion activities are more lively in
classroom learning, while exploration activities
are outside classroom learning, namely online.
The blended learning system has a development,
one of which is called a flipped classroom (FC).
As the name implies, learning exploration
activities were moved from the classroom to the
home. The assignments and discussion activities
were carried to dynamic and interactive in-group
activities guided directly by the teacher. The
teacher helps students apply concepts and is
creatively involved in learning the subject
matter.

Education management in Indonesia has
experienced an accelerated introduction of
terminology and concepts related to blended
learning and FC since 2020 when there were
restrictions on educational activities during the
COVID-19 pandemic. The instructional process
usually carried out face-to-face can now be
limited to the number of students in the
classroom and the reduction of classroom
activity duration. This study developed the FC
instructional procedure with a constructivist
approach. The concept of constructivism
consists of five stages, namely (1) the perception
stage; (2) the exploration stage; (3) the
restructuring stage; (4) the application and
development stage; and (5) the review and
evaluation stage.
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The learning procedures developed in this
research can bring the FC concept by taking
advantage of online learning and face-to-face
meetings in the classroom. The idea of
constructivism that requires students to have
basic knowledge before starting learning aligns
with the FC model that provides material earlier
for students to learn at home. The learning
procedures developed also maximize the time of
face-to-face meetings in the classroom for
discussion activities between teachers and
students and students with other students.

Previous research discussed the
constructivist learning model. This hybrid
learningstudy produced six main components,
namely: (1) situations, which describe student
learning goals; (2) groupings, i.e., grouping
students to interact with each other; (3) bridges,
which link previous knowledge with new ones;
(4) questions, which allow students to ask
guestions to construct concept constructions; (5)
exhibits, i.e., displaying learning outcomes; and
(6) reflections, i.e., reflections on what has been
learned. The gap in the study was that there was
no time for self-study before students entered the
classroom. One of the constructivist principles is
that students prepare before learning begins by
extracting initial knowledge of the material to be
discussed.

The learning procedures developed in this
study can accommodate students in exploring
initial knowledge before starting learning. The
teacher facilitates students by providing video
illustrations of learning related to the lesson to
be discussed in the group at the exploration
stage. Students gain a basic understanding of the
video being watched. Discussions will
strengthen  this basic understanding and
questions, answers, or even practicums in the
classroom with the teacher’s guidance [60]

Based on the expert validation results of the
FC instructional procedure with a constructivist
approach, the researcher determined that this
procedure met the evaluation criteria in the
excellent category. The first problem that arises
in the background is the low awareness of
students in following the teacher’s instructions

for self-study at home. However, this research
recommends FC instructional procedures for
vocational high school students majoring in
information technology because students can
comply with and follow existing procedures.
Researchers also suggest that vocational high
schools majoring in information technology
gradually start producing learning videos or
looking for reference learning resources in video
material. Students can learn independently at
home with these videos because video media
allows them to control video according to their
respective learning.

The data analyzed in this study were
students’ learning outcomes in the control and
experiment groups, with a research sample of 30
students. Researchers use a constructivist
approach to apply FC instructional procedures to
experimental groups, while control groups use
face-to-face instructional procedures that are
usually followed. The learning outcomes
measured are cognitive learning outcomes
through pre-test and post-test scores. After the
control and experiment groups were treated, the
results were obtained that the learning outcomes
of the two groups of students showed
differences. The effectiveness of FC model
instructional procedures applied to experimental
groups was calculated using Hake’s formula.
The gain value of the experimental group is
higher than that of the control group. The FC
instructional procedures with a constructivist
approach are more effective in improving the
students’ learning than the traditional face-to-
face instructional process.

A researcher who also developed an FC
instructional process conducted a similar study
[61]. The research uses the same research design,
namely pre-test and post-test. The most striking
difference is the constructivist concept
researchers incorporate into the FC instructional
process. Constructivist concepts will influence
the design of student learning activities to build
an understanding of students’ concepts [62],
[63]. The design of learning activities can
indirectly affect student learning outcomes. The
research found that the learning outcomes
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between the control and experimental groups
differed. The conclusion that can be drawn from
comparing such studies is that although both
apply FC instructional model procedures with
constructivism, they can provide more
outstanding learning outcomes.

CONCLUSION

This study concludes that the research on
the development of FC model instructional
procedures produces outputs from the phases of
instructional procedures that use a constructivist
learning approach. This instructional procedure
consists of (1) the perception stage, that is,
asking students basic questions as assignments
before the start of learning in the classroom; (2)
the exploration stage, where students dig up
information through learning videos that contain
material to be discussed together during learning
in the classroom; (3) the restructuring stage,
namely the discussion and deepening of
concepts with the teacher in the classroom; (4)
the application stage, namely if the student
already understands the concept, they can apply
it to a project; (5) review and evaluation stage,
which is to provide feedback on the results of
evaluations, projects or tasks completed by
students. The process of instructional procedures
is developed concerning constructivist learning
and is designed to allow students to build an
understanding of their concepts. Descriptive
statistical calculations and comparison of gain
values between the experimental and control
groups showed that the effectiveness of the FC
instructional model procedure applied to the
experimental group was higher than that of the
control group. It can be concluded that the FC
instructional model procedure effectively
improves learning outcomes.

The advice that researchers can give for
future research is related to the type of material
used in the study, which needs to be varied to the
kind of procedural material that contains
practicum activities. The second suggestion is to
be able to add experimental groups that use
different variations of procedures so that they

can be compared between one procedure option
and another. Variations of this procedure can be
distinguished based on the use of various media
or differences in the time lag of teaching at the
exploration stage.
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