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INTRODUCTION

According to Law no. 20 of 2003, education has a noble goal to develop students' self-
potential to have spiritual strength, religion, personality, self-control, noble character,
intelligence, and skills needed for society, nation and country. Religious and moral values
are at the root of national education, as mandated in article 2, which emphasizes the
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importance of integrating religious values into the educational process. National education
aims to shape dignified national character and civilization, educate life, and develop the
potential of students to become individuals who believe, fear God Almighty, have noble
character, are healthy, knowledgeable, capable, creative, independent, and responsible. Thus,
national education plays an important role in forming a generation with integrity and
making a positive contribution to society and the country (Ministry of National Education,
2003). This shows that through government laws emphasizing the importance of character
building for students. In order to strengthen the spiritual, moral and ethical foundation of
nation-building. National character building must be actualized in real terms as an effort to
maintain national identity and strengthen national unity and integrity under the auspices of
the Republic of Indonesia (Darmawan & Purbaningrum, 2019).

The presence of the industrial revolution 4.0 has had a huge impact on human life. At
the same time, technology has a disruptive power. The industrial revolution 4.0 also had an
impact on the world of education in Indonesia, starting with the digitization of the
education system which requires every element in the education sector to be able to adapt to
the changes that are taking place (Adha et al., 2020). In the world of education, the existence
of the industrial revolution 4.0 has a positive impact by advancing and developing our
learning system, but it also has a negative impact on our education world if it is unable to
answer the challenges that arise in the current era (Asrizal et al., 2017; Rahim et al., 2019;
Sadraini and Rifai, 2019; Kurniawati et al., 2019). The negative impact that has arisen and we
can see today is the lack of strengthening of character education for our younger generation,
in this case, school-age children.

The movement to strengthen character education in schools through the learning
process and school culture has not been able to strengthen student character ( Kamus et al.,
2019). KPAI handled 1885 cases in the first half of 2018. There were 504 children who
became criminals, starting from drug offenders, stealing, to immoral cases being the most
common cases (Source: Detik.com). In ABH cases, most children have entered the Special
Children's Correctional Institution (LPKA) because they have stolen 23.9 percent, 17.8
percent drug cases, 13.2 percent immoral cases, and others. Therefore, Moral degradation is
still a challenge for Indonesian education today. Even though character education has been
instilled in schools, the number of promiscuity, alcohol consumption, drugs, abortion
practices, and student brawls even increases every year (Hidayat and Suryana, 2018). In line
with the opinion (Marufah et al., 2020) that one of the impacts of the development of
globalization is development in the field of technology.

The rapid development of information and communication technology has given rise
to cybercrime and has an impact on the millennial generation with a moral decline, which is
called moral degradation. This negative impact arises due to the easy access of the
millennial generation to the internet and social media which makes them vulnerable to
negative and unethical content (Fanindy and Mupida, 2021). This can affect the values and
ways of thinking of the millennial generation in dealing with moral and ethical situations
(Fatimah, 2021). The impact of this moral degradation not only affects individuals, but also
society as a whole by disrupting social harmony and affecting relationships between
individuals and can trigger acts of corruption and other law violations (As et al., 2017;
Besariani and Pandin, 2021). However, with a good understanding of the positive and
negative implications of technological developments and globalization, the millennial
generation can use them wisely to increase morality and make positive contributions in
society and cyberspace (Budiarto, 2020). In facing the ever-evolving technological era, the
roles and responsibilities of all parties are very important to create a digital environment
that is safe, ethical and moral.

Learning physics which is part of science consists of 3 (three) aspects, namely as a
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product, process and attitude. One of the goals of learning in schools is to develop students'
potential, not only cognitive ability but also student character (Oktaviana et al., 2017). In
implementing physics learning, these three aspects can be optimized in facilitating character
education (Siswanto, 2019). In the learning process integrating character education can be
done through the introduction of values, facilitating the acquisition of awareness of the
importance of values, and internalizing values into the daily behavior of students which
aims to make students master the competence of physics as a whole, namely not only
mastering knowledge but also realizing and internalizing values and behavior in everyday
life, so that they are ingrained and become their character (Usmeldi, 2013).

In research conducted by Sriwilujeng (2017), strengthening character education refers
to five main values, namely: Religious, Nationalist, Independent, Mutual Cooperation, and
Integrity. These character values reflect important aspects in the formation of quality
individual character. Religious values include belief in God Almighty, while Nationalists
emphasize the importance of the interests of the nation and state above personal interests.
Furthermore, the value of independent demands independence in realizing hopes and
aspirations, while Mutual Cooperation teaches the spirit of cooperation and helping each
other in solving common problems. Finally, the value of Integrity emphasizes the
importance of being a person who can be trusted in words, actions and work. In an effort to
apply these character values, each main value is represented by several more specific
aspects to be better understood and implemented in everyday life. For example, Integrity is
represented by Honesty and Discipline, Religious is represented by Worship and Religious
Teachings, Nationalist is represented by Tolerance, National Spirit, and Care for the
Environment, Independent is represented by Curiosity, Hard Work, and Responsibility, and
Gotong Royong is represented by Cooperation, Communication, and Sincerity (Educational
Assessment Center Team, 2019).

The subject matter of physics in senior high schools often contains abstract concepts
that create difficulties for students' understanding and require high imagination (Hadi and
Dwijananti, 2014). Each teaching and learning activity requires a medium or teaching
material that supports students to better understand a material more easily and effectively
(Novitasari et al., 2016). Teaching materials are all forms of materials that contain material
sets arranged systematically (Asrizal, 2018). The use of teaching materials is to be able to
transfer learning messages from teachers to students so that they can stimulate students'
thoughts, feelings, interests and willingness to learn (Setiawan & Wawan, 2010). Referring to
these objectives, the existence of teaching materials can be used as a means of instilling
character values in students. This is evidenced by the many research titles related to
teaching materials and character values.

The low learning outcomes of physics are influenced by many things. Some of them
are material in textbooks that is too difficult to follow, learning media that are less effective,
less precise use of learning media chosen by the teacher, conventional nature where
students are not much involved in the learning process and class activity is mostly
dominated by teachers (Supardi et al. al., 2012). Wahyuningsih (2012) states that. textbooks
are now mostly in the form of textbooks, although there have been variations in the addition
of illustrations but have not had a sufficient effect on increasing students' interest in
reading. Low interest in reading causes low activity and learning outcomes. With the
integration of character education in physics teaching materials, it is hoped that it can
increase students' enthusiasm for learning. In line with what was said Indramawan &
Hafidhoh (2019) that character education has an important role in the learning process to
increase student enthusiasm for learning. In addition, it aims to create a fun learning
atmosphere.

Based on these problems, a lot of research has been carried out to develop teaching
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materials that are integrated into character education in it. Given the large number of
studies on the development of teaching materials that are integrated into character
education, it is necessary to conduct a meta-analysis of research related to teaching materials
that are integrated into character education. This meta-analysis study aims to: 1) determine
the effect size of the effect of integrated Physics teaching materials on character education
on learning outcomes in the aspect of student knowledge in terms of each class; 2)
determine the effect size of the effect of integrated Physics teaching materials on character
education based on the type of teaching materials; 3) determine the effect size of the effect of
integrated Physics teaching materials on character education based on the learning material
raised.

METHODS

This research is a literature study about the description Effect size in educational
research. This meta-analytic research method according to Cooper and Hedges in (Nisa et
al., 2021) consists of steps, namely problem formulation, data collection (study), data coding,
and data analysis and interpretation. The procedures for this meta-analysis method are as
follows:

Literature Search Procedure

The studies analyzed in this study were carried out using several approaches. The
search was carried out on an electronic database using the keywords "character education,
influence, learning physics, teaching materials". The first search was carried out using
electronic databases, including Google Scholar and DOA]J, both in the form of national and
international journals. Overall the data base from the literature comes from high schools in
Indonesia.

Inclusion Criteria

Inclusion criteria are carried out by synthesizing research that investigates the
effectiveness of integrated teaching materials for character education. In high school physics
learning in Indonesia. The studies included in this analysis are R&D research, experimental
and quasi-experimental research that compares students who are taught with integrated
teaching materials for character education and students who are taught conventionally.
Synthesized studies were limited to research conducted in Indonesia. Designs that did not
have a comparison group were not used in the analysis. Non-reporting studies effect size
and the statistics required for the transformation are also not included. The statistics needed
for this transformation are the mean, standard deviation, or various parametric statistics
such as the results of the t test and F test.

Data Coding

Code sheets have been prepared as a tool to translate variable and effect size
information into a consistent and standardized coded form for each study in this research.
The main function of this code sheet is to serve as a guide for researchers in providing a
representative for each variable identified in the study. The use of this code sheet facilitates
the systematic organization of data, facilitates structured data analysis, and ensures
consistency in reporting research results.

Metrics to Express Effect Size

The steps of data analysis are (1) identify the type of research and research variables
that have been found, enter them in the appropriate variable column, (2) identify the mean
and standard deviation of the experimental group data / before treatment and the control
class / after treatment for each subject / sub-research that has been tested, (3) calculating
effect size using the following statistical parameters (Amelia Rini et al., 2021). Details are
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presented in Table 1 below.

Table 1. How to Determine the Magnitude of the Effect Size

N  Statistics Formula Formula
0
1  Average in one group EN=2post— Xpre Fr-1
SDpre
2 Average in each group EN =KANDp— Xc Fr-2
(two groups posttest Sbc
only)
3 Average in each group EN_(_Xpost‘ Xpre)aAND — (Xpost— Xpre)c Fr-3
(two groups pre-post SDprec * SPpreE+SDpostc
tests) 3
4 Chi-Square 2r x2 Fr-4
5  tcount EN = you \/17_'_1 + Fr-5
MAND nc
6  Pvalue CMA (Comprehensive Meta Analysis Fr-6
Software)

Based on the established criteria, the results of Effect size measurements are grouped
into several categories (Glass, 1981). If the effect size is < 0.15, then the resulting effect can be
ignored. If 0.15 < Effect size < 0.40, then the resulting effect is categorized as a low effect.
Meanwhile, if 0.40 < Effect size < 0.75, then the resulting effect is categorized as a moderate
effect. When the effect size is in the range of 0.75 < effect size < 1.10, the resulting effect is
categorized as a high effect. Furthermore, if 1.10 < Effect size < 1.45, then the resulting effect
is categorized as a very high effect. Finally, if the effect size is > 1.45, the resulting effect is
categorized as a high-impact effect. By using this category, researchers can clearly assess the
level of influence of the integration of character values in teaching materials on learning
outcomes, so that it can provide valuable guidance in designing effective learning programs
and providing maximum benefits for students.

RESULTS AND DISCUSSION

Results

In this study, data were collected from 22 research journals from various sources on
the internet. These journals specifically discuss teaching materials that are integrated with
character education. The data obtained from these journals is very valuable to support the
purpose of this research. To facilitate data processing and analysis, each article has been
coded using the unique codes listed in Table 2 which contains a list of the article's
codifications. Through this codification, researchers can easily identify each article and
relate it to relevant data. In addition, codification also assists in ensuring uniformity and
regularity in reporting research results. Article coding can be seen in Table 2 below.

Table 2. Article coding

Journal Writer Character value Effect
Code Size
Curiosity, fond of
J1 (Rodi et al., 2017) reading, hard work, 2.75

honest, creative

Journal of Innovative Physics Teaching (JIPT)|Vol 1| No 1| 62-75



67 | Pratiwi Ineke Anwar/ Meta-Analysis of the Effect of Character Education Integration in

Physics Learning Material on Student’s Learning Outcomes

12

J3

J4

J5

Jo6

J7

8

J9

J10

J11

J12

J13

(Saputra et al., 2015)

(Delin et al., 2014)

(Fauziah et al., 2015)

(T. Dela Sari et al.,
2014)

(Anggraeini et al.,
2013)

(Rahmatika et al.,
2014)

(Rhozy et al., 2016)

(Basviani et al., 2014)

(Kartini et al., 2014)

(Octaviani et al,
2017)

(Ridha et al., 2021)

(Ferdori et al., 2010)

Religious, social care,
responsibility,
tolerance, hard work,
communicative and
love peace

Religious, honesty,
discipline, hard work,
curiosity, fond of
reading, responsibility
and communicative

Religious, honest;
tolerance; hard work.
Religious, Honest;
Discipline;

Hard work; Curiosity;
Communicative.
Religious, cooperation,
hard work, discipline,
creative, thorough,
independent and
curious, 3)

Religious, disciplined,
independent, curious,
creative, cooperative
and hard working
Religious, curiosity,
fond of reading, hard
work, communicative,
discipline and
responsibility
Religious; Honest;
discipline; hard work
Patience; cooperation
Spiritual attitude
(religious) and social
attitude (honest,
curiosity,
responsibility,
cooperation, hard
work and discipline)
Religious, honest,
disciplined, hard
working, curiosity,
fond of reading, and
responsibility
Religious, curiosity,
cooperation, creative,
hard work, and
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0,49

0.52

0.54

0.93

141

2.94

0.68

1.11

0.50
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discipline

(A M Sari & Independent, hard

J14 Ariswan, 2021) Work, responsibility, 0,44
independence,
Religious, critical
thinking, creative,
J15 (Angela et al., 2013) cooperation and hard 3.65
work
Religious, honest,
116 (Situmorang et al, responsible, curious, 256
2021) independent and '
disciplined.
Spiritual, responsible,
J17 (She et al., 2019) honest, disciplined and  0.80
curious
Hard work, discipline,
honest, open,
. ) democratic, creative,
J18 (Satria & Handhika, thorough, thorough, 2.60
2015) D
communicative and
responsible
J19 (Musanni et al., 2015) 0.99
(Hairlinda et al, -
J20 2018) 0.71
Social attitude and
J21 (Kamus et al., 2019) emotional attitude 2.89
122 (Kamus etal, 2020) ~ opiritualattitude 4.01

Effects of Character Education Based on Class Levels

The first result of the meta-analysis study of the effect of teaching materials containing
character values on learning outcomes in the knowledge aspect in terms of class level is
presented in Table 3. The results are in the form of Effect size which is based on grade level,
with a focus on the effect of the use of character value-laden teaching materials on learning
outcomes in the knowledge aspect. The effect size is used as a statistical measure to evaluate
the extent of differences or relationships between the integration of character values in
learning and the level of students' understanding and academic skills, which are compared
between various levels or grade levels.

Table 3. Effect Size Based on Grade Level

cl Code Effect Size Rate—ra-te
ass effect size
J1 2.75
]2 0.88
X 1.75
J4 0.52
J9 0.68
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J11 0.5
J13 5.39
J21 2.89
J22 4.01
I3 0.49
J5 0.54
J7 141
J8 2.94
J10 1.11
J12 1.07

X1 J14 0.44 1.76
J15 3.65
J16 2.56
J17 0.8
J18 2.6
J19 0.99
J20 0.71

From calculations Effect size described above it can be seen that the effect of integrated
teaching materials on character education on learning outcomes in the aspect of knowledge
based on class level, Effect size the highest was obtained ES=1.76 with category effect size
very high for grade XI level; ES=1.75 by category effect size very high for class X level. With
a score that is not much different, it shows that the use of character education integrated
teaching materials at each level has the same value effect size. This shows that the integrated
teaching materials for character education are very effectively used at all grade levels in high
school physics learning.

Effects of Character Education Based on Types of Teaching Materials

The second result in this study is related to analysis effect size and the influence of the
use of integrated teaching materials for character education on learning outcomes in the
aspect of knowledge in terms of the type of teaching materials. The calculations obtained are
presented in Table 4.

Table 4. Effect Size Based on the Type of Teaching Material

Rata-rata effect

No Type Code Effect Size .
size
J1 2.75
1 Module 7 141 1.87
J18 2.6
J20 0.71
J20 0.88
J3 0.49
2 LKS/LKPD J4 0.52 0.7
J5 0.54
J12 1.07
3  Teaching J6 0.93 1.96
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Materials ]8 2.94
J9 0.68
J10 1.11
J11 0.5
J13 5.39
J15 3.65
J16 2.56
J17 0.8
J19 0.99
J21 2.89
J22 4.01

Based on the analysis of the effect of integrated teaching materials on character
education based on the type of teaching materials, it was found that there were significant
differences in their effectiveness. The results showed that teaching materials in the form of
modules and teaching materials with effect size values of 1.96 and 1.87 respectively, obtained
a very high effect. This indicates that the integration of character education in physics
teaching materials has a very large impact on student learning outcomes. Meanwhile, for the
type of student worksheet), the effect obtained is in the medium category with an effect size
value of 0.7. Even though this effect size value is lower than that of modules and teaching
materials in the form of textbooks, it still shows a positive influence from integrating
character education into student worksheet teaching materials.

These results indicate that teaching materials in the form of modules and textbooks are
more effective in integrating character education than LKS teaching materials. The use of
modules and textbooks provides greater opportunities for students to be involved in
learning that emphasizes character values, so as to improve their understanding and
academic skills.

Effects of Character Education Based on Learning Materials

In this study, an analysis of the effects of character education on learning outcomes in
the context of physics teaching materials was carried out based on the content of the
relevant subject matter. The distribution of the research samples, which were carefully and
detailed about the learning materials, is presented in Table 5. This table provides important
information about the effect size of each subject matter, illustrating the extent to which the
integration of character education influences student learning outcomes on various physics
topics.

Table 5. Effect Size Based nn The Subject Matter on Teaching Materials

Average effect

No Material Code Effect Size ;
size
J3 0.49
v . d J7 1.41
1 or?en um an 11 0.5 140
mpulse
J12 1.07
J15 3.65
5 0.54
2 Elasticity ; 9 0.68 0.78
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J10 1.11
J5 0.54
J8 2.94
. . 19 0.68
3 Harmonic Motion 110 111 1.14
J11 0.5
J12 1.07
J7 1.41
J8 2.94
4 Work and Energy J12 1.07 1.90
J14 0.44
J15 3.65

Data Table 5, it is known that in general there are 4 learning materials presented with
character values in them. Based on the table it can be concluded that the effect of integrated
teaching materials on character education in terms of learning materials in high school has
very good results with the results showing the high and medium categories, the highest
category is 1.90. This is because Work and Energy are closely related to everyday life so that
students' interest in learning to use teaching materials on this material is high. In line with
Mulyasa's opinion in Kurniasari et al., (2020) which suggests that teaching materials contain
learning and evaluation materials. The function of teaching materials is to guide the learning
process and provide motivation and develop creations, so that the presence of teaching
materials containing material can make learning easier. It is hoped that this textbook which
contains character values can motivate students while studying, so that learning will be
interesting and meaningful because the material they learn is analogous to everyday life. For
example in business material, where the effort occurs when a number of forces act on an
object causing the object to move, we can explain that the character values contained are
working together (Anggela et al., 2013). The other materials with very high categories are
Momentum and Impulse material as well as Simple Harmonic Motion material. While the
average score effect size being on the material elasticity with a score of 0.78.

Discusssion

The results of this study indicate that the use of integrated teaching materials for
character education in physics learning in high school has a very significant effect on student
learning outcomes in the aspect of knowledge. This finding is in line with learning theories
which emphasize the importance of integrating character values in the learning process to
increase students' understanding and learning motivation (Cahyadi, 2014; Harahap, 2018;
Widagdo, 2018; Haruna et al., 2021).

The results of the analysis also show that the effect of using integrated teaching
materials for character education is equally high at various grade levels, as suggested by
other studies which state that integrating character values can be used at all levels of
education (Imtihanudin, 2020; Istiningsih & Dharma, 2021; Astuti et al., 2021). In addition,
the difference in effectiveness between types of teaching materials, such as modules and
worksheets, also gets support from other studies which state that the form of teaching
materials can affect their effect on student learning outcomes (Paolini, 2015; Doan &
McCaffrey, 2020). Increased knowledge competency is caused by the use of teaching
materials because in these teaching materials students can learn independently with direct
interaction of students with teaching materials and already includes the required material
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(Ela et al., 2019) and modules as an alternative in facilitating empowerment building student
character values (Zaidah et al., 2020).

Based on data from material analysis results, this research shows that there are 4
learning materials presented with character values in them, namely Effort and Energy,
Momentum and Impulse, Simple Harmonic Motion, and Elasticity. The results of the
analysis show that the learning material "Effort and Energy" has the highest effect size value,
namely 1.90, which indicates that the use of integrated teaching materials for character
education in this material is very effective in improving student learning outcomes. This is
understandable because the material "Effort and Energy" is closely related to everyday life,
so that students' interest in learning to use teaching materials on this material is high (Ikmal
et al., 2018).

In addition, the materials "Momentum and Impulse" and "Simple Harmonic Motion"
also received a very high category with effect size values of 1.76 and 1.75 respectively. This
finding is in line with other research which states that physics learning that is integrated
with character education can increase students' understanding and motivation in
understanding these materials (Anwar et al.,, 2021; Hidayat et al., 2022; Maulana, 2022).
However, it should be noted that there is one material, namely "Elasticity," which obtains a
moderate effect size average score of 0.78. Even though the effect size value still shows a
positive influence from integrating character education into the material, the value is lower
than the other three materials.

However, it should be noted that this research has some limitations. First, the number
of journals that are the source of data is limited to 22 journals, so it does not cover all journals
that are relevant to this research topic. Second, even though the collected articles have been
coded to facilitate analysis, there is still a possibility of bias in the selection of articles or data
used. Third, this study only focuses on the effects of using integrated teaching materials for
character education on student learning outcomes in the aspect of knowledge. Other aspects
such as students' skills and attitudes have not been considered, so further research is needed
to explore the impact of using this teaching material in a comprehensive manner.

Nonetheless, the findings of this research make a valuable contribution in the context
of developing effective learning methods in improving student learning outcomes.
Integrating character education into teaching materials can be a useful strategy in increasing
students' understanding of learning materials and strengthening their character formation. It
is hoped that this research can become the basis for further research that is more
comprehensive and diverse in considering the impact of the integration of character
education on various aspects of student learning outcomes.

CONCLUSION

Based on the results and discussion that have been described, three conclusions were
obtained from this meta-analysis study. First, integrated teaching materials for character
education in the aspect of knowledge are very high, namely 1.79 in the class X level
category. Effect size of 1.95 with the high category. Third, integrated teaching materials for
character education are very effectively used at the high school level, namely Newton's Law,
which has a score of 2.75. The three results show that the integrated teaching materials for
character education have a significant effect on each class, each teaching material, and the
materials. The implication of this research is to be able to provide important information as
a basic idea for further research regarding integrated physics teaching materials for
character education.
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