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Abstract: Environmental damage must be taken seriously. Strengthening human attitudes to preserve the environment is the
keyword, and strengthening the aspects of knowledge about the environment must be pursued. However, a scientific basis is needed
that shows that it is true that strengthening the aspects of knowledge about the environment can improve a person’s attitude toward
preserving the environment. The purpose of this research is to find the relationship between a person’s knowledge and their
behavior in preserving the environment. By defining the general picture of the relationship between knowledge and attitudes, future
accurate educational policies can be taken in the context of environmental protection. This research is a meta-analysis of correlation
types. The inclusion criteria for selecting the data are as follows: studies published from 1999 to 2022 in English, analyzed by
correlation analysis, have descriptions of many samples and correlation indices, and published in Google Scholar-indexed journals.
Based on this inclusion criteria, 23 studies were selected containing 36 relevant sets of research data. The results showed that there
was a correlation between knowledge and a person’s attitude toward the environment (.37). Assuming a 95% confidence level, the
real score ranges from 0.26 to 0.48. The publication bias test using the trim and fill method showed that none of the data contained
biased publications, so the meta-analysis results could be declared valid. Now, there is an urgency to expand environmental
education to encourage the development of good attitudes by the community toward the environment.
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Introduction

The issue of environmental damage has been discussed worldwide for a long time as evidenced by the world-class
conference held in 1972 in Stockholm, Sweden, with the theme of environmental damage (Jordan & O'Riordan, 2003).
Most large western countries realized that environmental protection is important and merits ongoing attention. The
facts confirm that fears about environmental damage have now been proven, namely climate change (Myers & Patz,
2009), deforestation (Tsujino et al., 2016), river pollution (Blettler et al., 2019), marine pollution (Haward, 2018), and
decreased air quality. These problems are affecting all countries.

The main actor causing environmental damage is humans. Uncontrolled human population growth has resulted in a
surge in human needs and activities. Unfortunately, this is not balanced with a good understanding of environmental
protection. As a result, humans are victims of environmental damage. Efforts are being made to save the environment.
For example, the concept of sustainable development established by the United Nations has been approved by 192
countries. They have agreed on 17 targets that have the ultimate goal of protecting the environment and humans
(Gigliotti et al., 2019).

Education plays a very important role related to environmental issues, as it can be used as a medium to foster people’s
love for the environment (Hamalosmanoglua, 2012). Education is also one of the easiest ways to help save the
environment. Educational pathways can be used to build awareness of environmental protection (Faize & Akhtar,
2020), and this can be done through various formal and informal channels.
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Building an understanding of environmental protection requires effort and a method that is constantly changing
because it follows the development of environmental problems. This allows the education pathway to have the
opportunity to contribute to increasing the awareness of environmental protection. Education can help people form a
pro-environmental attitude. This attitude has a positive impact on the environment by encouraging people to learn
about environmental protection.

Behaviors and attitudes are parts of affection and can be explained by a feeling of wanting to be better or worse.
Likewise, with pro-environmental attitudes that arise because there is a sense of wanting to improve a bad living
environment into a good living environment, the first step is to change attitudes and behaviors (Bhanthumnavin &
Bhanthumnavin, 2014).

Affection is a warm, tender feeling of caring for or loving something (Pal, 2017). Affection is manifested by human
attitudes and behavior towards something. Attitude is a pro-environmental attitude that involves actions to minimize
negative effects or increase positive effects on the environment (Bleidorn et al., 2021) Behavior is any active response
to current environmental problems, which is believed to be pro-environmental by those who respond (Eilam & Trop,
2012). Thus, the terms environmental attitudes and behaviors are the original terms that represent environmental
affection.

Several meta-analytic articles discuss attitudes toward the environment(Mifsud, 2012) conducted a study on global
youth environmental knowledge, attitude, and behavior studies. This research concluded that most students have good
attitudes and behaviors. Another meta-analytic study by (van de Wetering et al, 2022) shows that schools have a
positive impact on knowledge, attitude, and behavior. However, these two meta-studies did not identify a relationship
between knowledge and other variables. In contrast, research by (Whitburn et al,, 2020) concluded that the closer a
person is to nature, the more pro-environmental they will be. Research conducted by (Allum et al., 2008) stated that
there is a positive relationship between scientific knowledge and cross-cultural attitudes. Thus, this research found
something new about the relationship between knowledge and one’s affection.

Conducting studies regarding the relationship between knowledge and affection is crucial because it can become the
basis for making policies. If it has a positive relationship, educational institutions can reinforce knowledge about the
environment, and the government can provide socialization to strengthen that knowledge more intensively. The need
for the results of this analysis in decision-making is deemed critical to anticipate environmental damage by a growing
human population.

The purpose of this research is to find the relationship between a person’s knowledge and their behavior in preserving
the environment. By defining the general picture of the relationship between knowledge and attitudes, future accurate
educational policies can be taken in the context of environmental protection.

Methodology

This research used a correlation type meta-analysis method to conclude from various results that the same theme was
carried out by multiple researchers. Meta-analysis makes global inferences related to studies conducted by previous
researchers. This research model collects quantitative data and analyzes it with statistics so that it can be concluded
globally. The theme of this research is the relationship between knowledge and the environment with a person’s
behavior in the environment. We know that, currently, there are various institutions that encourage increasing insights
and strengthening cognitive aspects to improve the quality of human behaviors towards the environment. The hope is
that with cognitive strengthening, there will be an increase in the quality of one’s behavior in the surrounding
environment.

The data in this study are the results of research conducted by previous researchers related to the relationship between
cognitive aspects of a person’s behavior toward the environment. In determining the data, there are inclusion criteria in
Table 1.

Table 1. Aspects and Criteria of Collecting Data

Aspect Inclusion Exclusion Information

Time From 1999 to 2022 Else The time span of the article (research
data) published

Language English Else The language used in the article

Data Type Quantitative Else Types of data in research

Does not containan  Articles must contain correlation index
r (reliability index)  data and sample size as material for
or an n (sample size) finding effect sizes and standard errors

Contains an r (reliability index)

Data and an n (sample size)

Correlation of cognitive aspects
Theme with one’s behavior in an effort Else
to preserve the environment

Specification of the theme considered
in data collection
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Table 1. Continued

Aspect Inclusion Exclusion Information

Analytical procedures used to analyze

and conclude data

Indexing agency as a minimum quality

Else standard in journals as a place of
publication of articles

Analysis Data Correlation Else

Google Scholar, Scopus, WoS,

Journal Index EBSCO, DOAJ

In addition to the inclusion criteria in determining the data, there were exclusion criteria outside the six inclusion
criteria. In other words, articles that did not meet the six inclusion criteria were included in the category of articles that
met the exclusion criteria. This means that the groups of articles with the exclusion criteria were not included in the
analysis.

From the data collection process, 48 articles were obtained regarding the relationship between cognition and one’s
behavior toward the preservation of the environment. However, only 23 articles met the inclusion criteria and were
analyzed, while the remaining 25 articles were excluded.

In these 23 articles, several contained research with complex themes so that they had more than one study that could
be analyzed. An example is the research conducted by Alias (2019) that analyzed two types of data: knowledge with
attitude and knowledge with behavior. Another example is research conducted by Makki et al. (2003) that, in one study,
provided three different types of data: knowledge with attitude, knowledge with behavior, and knowledge with total
attitude. As a final total, we analyzed 36 sets of data sourced from the 23 selected articles.

This research used a random effects model that aimed to produce conclusions that have generalizability. To analyze the
data using the random effects model, it was necessary to prove heterogeneity. The heterogeneity criteria can be seen in
the value of 12. The data were said to be heterogeneous if [ > 25% (Arlinwibowo et al., 2022).

The type of meta-analysis in this study is a correlation that showed a general description of the relationship between a
person’s cognition and behavior toward the environment. The following is a sequence of analyzes to find the effect size
and standard error of the correlation type in the meta-analysis. Correlation index (r) is the effect size, but in the meta-
analysis, it needs to be transformed using the Fisher transformation procedure (Retnawati, Apino et al.,, 2018) into z
with the following formula. The calculation of effect size and standard error used JASP software to draw the forest plot
and final plot.

This research was carried out with a proportional role between researchers. The first researcher has the task of
managing the team and determining the direction of the research. The data collection process refers to the inclusion
and exclusion criteria. The first researcher has the task of collecting data simultaneously, then the fifth researcher acts
as a verifier and enters data in the analysis table. The fifth researcher analyzed according to a meta-analysis-specific
protocol. The results of the analysis were translated by the second researcher and elaborated with various literature by
the third and fourth researchers. The results of the analysis and interpretation were compiled into a research report by
the first researcher.
Findings

An environment is a place that provides all the needs of living beings. Therefore, the environment needs sustainability,
and that sustainability can be pursued without sacrificing future generations (Mota & Scott, 2014). One way that can
support environmental sustainability is to cultivate an attitude of love for the environment. In the process of cultivating
this love is the cultivation of knowledge about the urgency of environmental conservation. The search produced
various results that correlated knowledge with a person’s attitude toward protecting their environment.

Based on the correlation index (r) and the number of samples in the study (n), the effect size (z) and standard error
(SEz) were found. The total effect size and standard error data for each research are shown in Table 2.

Table 2. Summary of Data, Effect Size, and Standard Error

No Researcher n r zZ SEz
1 (Aminrad et al,, 2013)_1 470 0,174 0,176 0,046
2 (Aminrad et al,, 2013)_2 470 0,165 0,167 0,046
3 (Minchekar, 2020) 100 0,448 0,482 0,102
4 (Spinola, 2020)_1 486 0,198 0,201 0,046
5 (Spinola, 2020)_2 474 0,224 0,228 0,046
6 (Bradley et al., 1999) 217 -0,27 -0,277 0,068
7 (Maleki & Karimzadeh, 2011) 383 0,097 0,097 0,051
g (Birhanu 2014) 1 286 0,447 0,481 0,059

(Birhanu, 2014)_2
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Table 2. Continued

No Researcher n r Z SEz
9 286 0,417 0,444 0,059
10 (Itasanmi & Jegede, 2019) 403 0,588 0,675 0,050
11 (Varogluetal. 2018)_1 145 0,46 0,497 0,084
12 (Varogluetal., 2018)_2 145 0,21 0,213 0,084
13 (Alias, 2019)_1 150 0,451 0,486 0,082
14 (Alias, 2019)_2 150 0,401 0,425 0,082
15 (Abdul-Halim etal, 2021)_1 128 0,532 0,593 0,089
16 (Abdul-Halim et al., 2021)_2 128 0,574 0,653 0,089
17 (Kuppusamy & Mari, 2017) 234 0,815 1,142 0,066
18 (Mihanpouretal, 2018)_1 404 0,323 0,335 0,050
19 (Mihanpour etal. 2018)_2 404 0,292 0,301 0,050
20 (Ahmad etal, 2015) 854 0,217 0,221 0,034
21 (Mohiuddin etal., 2018)_1 200 0,803 1,107 0,071
22 (Mohiuddin et al., 2018)_2 200 0,875 1,354 0,071
23 (Bashirun & Noranee, 2020) 108 -0,114 -0,114 0,098
24  (de Pauw & van Petegem, 2011) 1287 0,159 0,160 0,028
25 (Kuhlemeier et al., 1999)_1 9000 0,44 0,472 0,011
26  (Kuhlemeier etal., 1999)_2 9000 0,36 0,377 0,011
27  (Janmaimool & Khajohnmanee, 2019) 278 0,24 0,245 0,060
28 (Tamaretal, 2021)_1 285 0,35 0,365 0,060
29 (Tamaretal., 2021)_2 285 0,02 0,020 0,060
30 (Wulandarietal., 2021)_1 272 0,00 0,000 0,061
31 (Wulandarietal., 2021)_2 272 0,02 0,020 0,061
32 (Esa, 2010)_1 115 0,561 0,634 0,094
33 (Esa, 2010)_2 115 0,263 0,269 0,094
34 (Makkietal, 2003)_1 660 0,22 0,224 0,039
35 (Makkietal, 2003)_2 660 0,33 0,343 0,039
36 (Makkietal, 2003)_3 660 0,3 0,310 0,039

Note: n is the number of respondents for each study, r is the correlation index, z is the effect size, and SEz is the
standard error.

Before the correlation type meta-analysis, the process that will be carried out is to prove the homogeneity of the data.
The estimation used is the heterogeneity test with parameter 12. The results of the heterogeneity test with parameter 2
are shown in Table 3.

Table 3. Residual Heterogeneity Estimates

Estimate
1% (%) 98.572

The results in Table 2 show that 12 = 98,572 > 25% and indicate that the index is close to the value of 100%. These
results indicate that the effect size between studies is heterogeneous. Thus, the test using random effects can be
continued.

Then, the results of the analysis will be analyzed based on the distribution of data in the forest plot. A forest plot, also
known as a blobbogram, is a visualization of effect size and standard error for each study. This visualization shows the
trend of the data so that it helps us in seeing the global conclusions of the many pieces of research analyzed. The
following is a forest plot of the relationship between a person’s knowledge and attitude toward the environment.
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Study 1 H 0.18 [0.09, 0.27]
Study 2 - 0.17 [0.08, 0.26]
Study 3 . 0.48 [0.28, 0.68]
Study 4 - 0.20[0.11, 0.29]
Study 5 - b 0.23 [0.14, 0.32]
Study 6 - -0.28 [-0.41, -0.14]
Study 7 - 0.10 [-0.00, 0.20]
Study 8 e 0.48 [0.37, 0.60]
Study 9 : - 0.44 [0.33, 0.58]
Study 10 x s 0.68 [0.58, 0.77]
Study 11 - 0.50 [0.33, 0.66]
Study 12 ] 0.21[0.05, 0.38]
Study 13 — 0.49 [0.33, 0.65]
Study 14 e 0.42 [0.26, 0.59]
Study 15 =] 0.59 [0.42, 0.77]
Study 16 f = 0.65 [0.48, 0.83]
Study 17 - 114 [1.01, 1.27)
Study 18 ol 0.34 [0.24, 0.43]
Study 19 F 3 0.30 [0.20, 0.40]
Study 20 C 0.22 [0.15, 0.29]
Study 21 ] 1.11 [0.97, 1.25]
Study 22 - 1.35 [1.21, 1.49]
Study 23 F——f -0.11 [-0.31, 0.08]
Study 24 . 0.16 [0.11, 0.21]
Study 25 ] 0.47 [0.45, 0.49]
Study 26 oom 0.38 [0.36, 0.40]
Study 27 s 0.24 [0.13, 0.36]
Study 28 e 0.36 [0.25, 0.48]
Study 29 - 0.02 [-0.10, 0.14]
Study 30 ] 0.00 [-0.12, 0.12]
Study 31 e 0.02 [-0.10, 0.14]

Study 32 , = 0.63 [0.45, 0.82]
Study 33 = 0.27 [0.08, 0.45]
Study 34 C 0.22[0.15, 0.30]
Study 35 ] 0.34 [0.27, 0.42]
Study 36 ] 0.31 [0.23, 0.39]

_‘_

RE Model 0.37 [0.26, 0.48]

\ I \ | 1
-05 00 05 10 15

Effect Size

Figure 1. Forest Plot

The forest plot shows that the distribution of data is very diverse. There are research results that show a negative
correlation, a low correlation, or a very strong correlation. All research results produced a conclusion effect of 0.37.
This effect shows that, in general, the correlation of one’s knowledge of the environment with behavior in preserving
the environment is 0.37. Assuming a 95% confidence level, it is known that the value of 0.37 is the visible score and the
real score ranges from 0.26 to 0.48. Thus, it can be concluded that there is a relationship, although not strong, between
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one’s knowledge of the environment and one’s behavior in preserving the environment. In other words, the more you
understand the environment, the better your attitude towards the environment will be. Based on these results,
education and socialization related to the environment needs to be sought so that the condition of the surrounding
environment is maintained and remains sustainable.

However, in conducting a meta-analysis, researchers need to confirm the data bias. Detection of this bias can be done
with the trim and fill method that uses an iterative procedure that aims to remove various small data or large errors in
the funnel plot and recalculate the effect size so as to produce an adjusted effect size. Thus, researchers can detect
changes or shifts in the effect size of research results that are not included in the analysis process. The following are the
results of a funnel plot search to detect biased publications using the trim and fill method (Figure 2).

0 3

0.02 —
E 0.04 - =
L -ee _' 3
-E O .:'Ol .
Y i i
T 0.06 a i o4
i P .
U) * . [ ] .

0.08 — oL,
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-0.5 0.0 0.5 1.0 1.5
Effect Size

Figure 2. Funnel Plot Output of Trim and Fill Method

Based on the Funnel Plot in Figure 2, none of the points is open (all dots are black). Such conditions indicate that all
studies included in the meta-analysis were published (none was omitted). This means that the conclusion that there is a
correlation of one’s knowledge is positively related by 0.37 with one’s attitude toward environmental preservation, free
from potential bias. To strengthen this conclusion, Figure 1 will be compared with the forest plot of the iteration of the
trim and fill method. As a result, both forest plots show the exact same distribution. There is no difference in effect size
or standard error, thus indicating that there is no shift in value. The results of the analysis strengthen the conclusion of
the funnel plot visualization that the analyzed data are free from publication bias. Publication bias was also confirmed
by the fail-safe N method which showed a value of 28512. This value indicated a fail-safe N > 5K+10 = 190, so it could
be concluded that there was no publication bias problem in this meta-analysis study.

Based on these tests, the conclusion that there is a correlation of 0.37 between a person’s knowledge of the
environment and their attitude toward environmental conservation is valid. The use of data sourced from various
researchers, countries, and times shows that the data conclusions are generalized to different locations (general in
nature). The statement certainly applies in normal circumstances and is not an anomaly.

Discussion

Climate change and food security have recently become global topics (Kremsa, 2021). The discussion occurred because
the world’s environmental conditions were undergoing degradation that resulted in ecological damage (Shrinkhal,
2019). After that, a question arises about the continuation of human life in the future. Taking care of the environment is
a very important but often overlooked action.

In addition to climate change and food security, several developing countries, such as Indonesia, Brazil, and
Afghanistan, have also felt the effects of environmental damage, such as flash floods and damage to natural ecosystems
(dos Santos et al,, 2021; Jawid & Khadjavi, 2019; Tacconi et al.,, 2019). Protecting the environment from damage is a
challenge for humans because, basically, human life depends on nature.
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Environmental damage has a long-term impact. If it is already damaged, then restoring the natural function will take a
long time. Environmental damage can also lead to conflict between countries. For example, forest fires on the islands of
Kalimantan and Sumatra sent smoke to neighboring Malaysia, Brunei Darussalam, and Singapore (Kadir et al.,, 2021).
This sparked protests from these three countries.

Love for the environment has a good impact on environmental security, taking into consideration that the environment
is currently being threatened by some excessive activities by humans (Abdallah, 2017). These human activities have a
negative impact, such as climate change (Hartter et al,, 2018), reduced supply of clean water (Aldaya et al., 2021), and
air pollution (Tainio et al., 2021). Increasing a sense of love for the environment can be started by learning about the
function of the environment, studying biodiversity, and studying sustainable development. The next step that can be
taken to foster a sense of love for the environment is to learn obedience to the regulations governing the environment.

In some countries, such as Indonesia, environmental problems arise due to the disobedience of the Indonesian people
to the rules made to protect the environment (Hernanda & Giyono, 2021). The future of the environment is in human
hands. Therefore, every human being must have an attitude of love for the environment to protect its future.
Unfortunately, the attitude of love for the environment is not felt by every human being. So far, human orientation has
only focused on economic growth and technological development. This focus arises due to the population explosion,
where nature is exploited to meet human needs without thinking about the sustainability of the environment
(O'Sullivan, 2020).

Human behavior that does not protect the environment results in environmental degradation and damage (Saari et al,,
2021). One of the attitudes that does not reflect the attitude of protecting the environment is the consumption pattern
of products that are unsustainable and difficult to recycle (Rees, 2020). These products impact environmental
sustainability and interfere with the activities of other living things. In some of the world’s oceans, such as the
Indonesian ocean, non-recyclable waste (plastic food packaging and beverage bottles) is very easy to find (Purba et al,,
2019). Concern for the environment is indeed influenced by the behavior of each individual, but the behavior of caring
for the environment and sustainable consumption patterns can be built on scientific knowledge and education (Saari et
al,, 2021). The urgency of a pro-environmental attitude or an attitude of caring for the environment plays an important
role in maintaining the future of the environment in several areas, such as rivers, oceans, forests, and air cleanliness.
The importance of education in supporting environmental preservation has been frequently explained. One educational
method that is useful for environmental sustainability is to encourage students to become smarter and schools will
then produce human resources who can properly preserve the environment (Liu et al,, 2020). Knowledge plays an
important role in supporting changes in human attitudes to support energy saving (Gkargkavouzi et al., 2019).

In accordance with the curriculum mandate, education develops multi-dimensional abilities, namely attitudes,
knowledge, and skills (Arlinwibowo et al., 2020a, 2020b, 2021; Retnawati et al.,, 2017). These three abilities must
develop in a balanced way so that someone can become an independent, good person and contribute to society
(Retnawati, Arlinwibowo et al., 2018). Education is expected to shape students’ personalities (Zurqoni et al.,, 2018). The
concept of learning is implemented through the transfer of information, conditioning, and absorption. Information that
produces knowledge is expected to have an influence on a person’s way of thinking and lifestyle (Retnawati et al,,
2017). Thus, strengthening one’s knowledge of environmental conservation needs to be carried out massively to
increase people’s love for the environment, which is reflected in the various attitudes, behaviors, and actions that
protect the environment.

This research differs from other studies that examine the relationship between knowledge and love for the
environment. This situation can be proven by a comparison of research with several previous studies, as explained by
van de Wetering’s research that states how education provides a good approach in terms of knowledge about the
environment (van de Wetering et al., 2022). In addition, Varela-Candamio et al. (2018) states that education is the right
way to develop behavior. Thus, research is needed that reveals the relationship between knowledge and love for the
environment

Conclusion

Meta-analysis shows that there is a positive correlation between a person’s knowledge of the environment and their
attitude in preserving the environment. The data in the forest plot show that the general correlation between a person’s
knowledge of the environment and their attitude toward preserving the environment is 0.37. Assuming a 95%
confidence level, it is known that the value of 0.37 is the visible score and the real score ranges from 0.26 to 0.48.
Although it is not included in the category of highly correlated, this fact shows a positive correlation that occurs under
normal circumstances. These findings confirm that knowledge has a significant relationship to one’s affection for the
environment. These findings can be used as a basis related to the urgency of strengthening knowledge about the
environment.

The publication bias test using the trim and fill method showed that none of the data indicated that it contained biased
publications, so the results of the meta-analysis were valid. Thus, there is an urgency to advocate for environmentally
conscious education to encourage the growth of good attitudes in society toward the environment.
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Recommendations

Understanding the importance of a clean-living environment requires various ways, including education. However, the
knowledge and education about the environment must be adapted to the conditions of each region. This education aims
to provide a simple example and adapt to the character of the student and the student’s place of residence. For example,
a student who lives in a watershed area is given an education about the watershed environment and learns not to
pollute the river’s flow with waste and how to keep the watershed safe from illegal garbage disposal. More in-depth
research is needed related to learning strategies that can increase knowledge of the environment so that it can shape
the character of students. This is important because school is a place to shape one’s character from an early age.

Limitations

Based on the results of the study, we convey that we cannot see case-by-case details regarding the relationship between
education and environmental awareness because we used secondary data analysis. Thus, a more in-depth search is
needed when implementing environmental education in each school.
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Note: r = reliability index; n = sample size



