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1. INTRODUCTION

In recent decades, environmental risk and problem has become a major issue in various disciplines
and jurisdictions [1], [2]. Environmental risk is the focus of the scientific, social, political, education [3]-[6],
and even security fields [7]. Various potential negative impacts on human life and nature are inevitable [8].
Some examples are the emergence of severe environmental damage, extreme weather changes, storms,
droughts, famines, and various new types of diseases [9]. Environmental risks related to impending
environmental hazards, well-prepared strategies, and the capacity to act on environmental hazards [8], [10].
The question that often arises is related to the readiness of related parties, both individually, population, and
institutions or institutions, to deal with the risks of various environmental risks that continue to arise [11].

Environmental risk requires the correct perception of individuals in the community of society [12],
[13]. Environmental risks are characterized by high complexity and uncertainty, which involve complex causal
relationships and various consequences [14]. Furthermore, the characteristics of risks and various variables in
the culture of the community are truly relevant; the culture of the people of a certain circle may be different
from that of another group. Social globalization, evolving professional values, and a global view of risk are
important points for understanding environmental risks [15]. From another point of view, the perception of
environmental risk is understood as awareness or belief in possible n@ve consequences (dangers) that affect
individuals and society due to one ennmental phenomenon [13]. Risk perception can be measured at least
from three aspects: (1) risk of fear; (2) unknown risks; and (3) the number of people exposed to risk [16].
Perception of environmental risk is an important point to be prioritized [17], [18]; this awareness supports the
achievement of environmental sustainability and stability [19]. Environmental risk perception is associated
with situations, events, activities, or technologies [20], [21]. The perception of environmental risks is also
influenced by factors of scientific information received, personal experiences, values, personal views
manifested in the views of society [22], cultural worldviews [23], attitudes, and moral values [24]. Tracing
This has an important influence on the political context of policymaking, and understanding the perception of
environmental risks is important for improving risk awareness and communication [25].
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Estimating changes in the surrounding environment, awareness of events that will occur, and
individual behavior that reflects environmentally friendly responsibilities are closely related to the
environmental information obtained by the individual. In the context of environmental risk perception, these
factors are some the important things for all parties to have [26], because they are substantial things [27], both
from the local and global contexts [28]. Included are prospective teachers and prospective biology teachers
[29], [30]. Teachers who have an adequate perception of environmental risk may be able to cultivate their
students with a high perception of environmental risk and a good level of environmental awareness [31].

So far, there has been research to dig into students' environmental risk perception at one university,
Mersin University, Turkey. Tlaesults show that student environmental risk perception needs to be impaed
[32]. The research focused on classroom and science teachers according to different variables, showing there
was a positive relationship between environmental identity and environmental risk perception [31]. The
research focused on high school students shows that student awareness is importantly related to climate change,
environmental hazards, global warming, nuclear waste, active and passive smoking, and the use of liquor and
drugs as "very high-level" environmental risks [33] that may impact their future. Meanwhile, the subject of
secondary school students indicates the existence of sexual characteristics roles in the understanding of
environmental risk perceptions [34]. The evidence is in line with the finding of other researchs, although he
added power, perception, and adaptation aspects [35]. The study of environmental risk Perception, which is
focused on people who have a place to live near industrial areas, shows the results of needing good
communication so that people ilmully aware of the environmental risks they face [28]. Research on public
perceptions shows the need for cognitive and affective processes of certain audiences better than providing
only a simple characterization of risk [36]. Conforming studies with subjects close to solid waste open
dumpsites show the need for intense communication related to this issue [37]. Science teachers, including
biology, are one of the main and leading figures in teaching love of the environment, literacy, and overcoming
various environmental problems [38], [39].

Simultaneously, studies considerate to tourists show that they tend to ignore possible environmental
risks [40]. Environmental risk research in pregnant female respondents showed that environmental risk
perception does not impact smoking behavior during pregnancy [41]. These studies show the low
environmental risk perception of people with various back grounds. In addition, research focused on prospective
biology teachers still needs more published research results. The subject of pre-service biology teachers is an
important research respondent. These prospective teachers, in time, become Ia;hcrs who will teach the
urgency of environmental risk perception to their students in schools. Therefore, this study aims to determine
the environmental risk perception of prospective biology teachers throughout Indonesia. With several research
parameters, Gender identity, student academic ability depicted student Grade Point Average (GPA), university
status, and lecture status. This follows the parameters used by previous researchers [29], [30].

2. METHOD

2.1 Research design and participants

This cross-sectional survey study aims to collect data on the envilamemall risk perception of
Indonesian students. The 1267 respondents of this study are active students at state universities and private
universities in Indonesia, are studying the undergraduate level (S1) of Biology Education, and()ncsiam
citizens, are still active students, and are voluntary to be respondents. lnp()ndents came from the Faculty of
Teacher Traming and Education, the College of Education, and the Faculty of Mathematics and Natural
Sciences. The survey's target population size is 1300 respondents. The minimum sanyle size inclusion criteria
of the study respondents, using the Krejcie and Morgan criteria with an intrepidity level of 95% and a margin
of error of 5%. According to the Krejcie and Morgan tables, the minimum samples required are 1235
respondents. Moreover, the exclusion criteria in this study are undergraduate students (S1) not from the
educational study program, have dropped out, and needed to fill in the complete information data on the
characteristics of respondents, postgraduate students (52). The Femininity, Grade Point Average (GPA) of
students, and university status were positioned as the characters of respondents whose impact on student
environmental risk perception was analyzed in this study.
22 Instrument and Data Collection Procedure

The research collection instrument used in this research is the Envir(mcntal Risk Perception Scale
(ERPS) questionnaire [32]. The ERPS questionnaire consists of 24 items using a 7-point Likert scale, from un-
important (score 1) to extremely im'tamt (score 7). There are four environmental risks measured in ERPS,
namely ecological risk (eight items), chemical waste risk (six items), resource depletion (six items), and global
environmental risk (four items). During the data collection process, Indonesia was still hit by the COVID-19
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outbreaks. Based on these conditions, the survey process is carried out fully online. Therefore, ERPS is
transformed into an online questionnaire through Google Forms, which a bilingual expert has validated.

2.3 Data Processing and Analysis

The ERPS questionnaire that has been filled out by respondents, and has met the research
requirements, is downloaded in comma-separated value (CSV) format, checked, and labeled using Microsoft
Excel. After the data had been che‘nd and labeled, analyzing process was conducted using statistical analysis
software. The data of respondents' characteristics were analyzed using frequencies and percentages. Mean and
standard deviation scores are calculated on each item. Comparisons of two groups of students were analyzed
using the Mann-Whitney U Test, while comparisons of more than two groups used the Kruskal-Wallis H Test.
The alpha value set in this study was 5%.

3.  RESULTS AND DISCUSSION

After some time, questionary survey completion, One thousand two hundred sixty-seven respondents
who had filled out the questionnaire and met the data requirements were obtained. Respondents have filled out
no questionnaires in the exclude. A total of 1090 student respondents were female, and 177 were male.
Characteristics of the respondents of this research information are provided in Table 1. The Grade Point
Average used in data collection has an index scale range of 4.0. Students with a cumulative Achievement Index
of 4.0 demonstrate perfect academic ability. The survey showed that more than 50% of students have a Grade
Point Average (GPA) with an index range of 3.6 to 4.0. 4.1% of student respondents have a cumulative
Achievement Index below 3.0. Furthermore, as many as 60.38% of respondents came from state universities
and 39.62% from private universities. Most of the respondents (79.79%) have taken courses related to the
environment.

Table 1. Descriptive Characteristics of Participants

Variable Category N Percentage ( %)
Sex Group Male 177 13497
Female 1080 86.03
Total 1.267 100
GPA less than 3 52 4.10
3-35 552 43 57
36-40 663 5233
Total 1.267 100
University status State University 765 6038
Private University 502 3062
Total 1.267 100
Previous Environ-mental Yes 1011 T899
Course No 256 2021
Total 1.267 100

Based on evidence from the survey results, all respondents (100%) have responded to 24 items of
environmental risk perception (ERPS). The sampling analysis showed an ERPS score of 88.58 with a deviation
of data + 19.91. The lowest score obtained by respondents had a score of 24, while the highest one reached a
score of 120. In more detail, the average score of each item is presented in Table 2.

Table 2. Anaverage score of each ERPS item

Environmental Risk Items Mean Std-dev
Global environmental risk 1 363 1.03
2 403 1.06
3 394 1.06
4 383 1.02
Chemical waste risk 5 385 1.06
[3 395 1.06
7 373 1.01
8 in7 1.03
9 377 1.08
10 348 118
Ecological risk 11 376 1.06
12 379 1.04
13 36l 1.02
14 349 1.19
15 355 1.15
16 in 1.05
17 360 110
18 359 1.03
19 355 1.07
20 358 1.03
21 354 1.08
22 360 110
23 366 1.06
24 386 1.06

Paper’s should be the fewest possible that accurately describe ... (First Author)
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The test of the difference in the effect of respondents' characteristics on the environmental risk of
several respondents' parameters is presented in Table 3. According to Table 3, the results of statistical analysis
that have been carried out, male and female students have cnvir()nmf:lrisk scores that statistically do not
differ significantly, both in the aspects of global environmental risk (p = 0.883), chemical waste risk (p =
0.729), ecological risk (p=0.776), and resource depletion (p=0.701).

17
Table 3. Summary ()fg results of the analysis of the influence of respondent characteristics on
environmental risk perception

Global Environment Risk emical Waste Risk Ecological Risk Resources Depletion
Variable
Std- p- ea Std- p- p- Mea Std- p-
Mean dev value n dev value Mean Sedey value n dev value
Sex Male 384 0,93 0.883 368 098 0929 363 093 0.776 3161 082 0901
Grou
i Female 186 0.91 172 089 364 0.88 164 087
GPA Less 3.69 1.06  0.047 1.56 109  0.040 3.50ab 091 0.007 343 105 0.043
than 3
335 381 0.91 3.66 0.90 3.57a 0.90 359 088
3,640 19 0.90 3.76 088 3.71b 0.87 3168 085
University State 392 0.88  0.004 378 086 0.003 in 0.88 <000 370 086 <000
Status Univer- 1 1
sity
Private 376 0.95 361 096 352 0.90 353 0.89
Univer-
sity
Previous Yes 389 089 0111 173 088 0138 3166 087 0.037 165 086 0307
Environ-
mental No 375 1.01 363 097 353 0.98 358 092
Course

The study's results on several parameters are in line with Sansom et al [42] which state that
environmental conditions experienced by individuals are the same. On sexual role parameters, the results of
research with student respondents obtained in Indonesia corroborate the results of similar studies that have
been conducted in the United States, which explained that perceived risigEfh be much lower than women did
[43]. Actual findings research confirms that sexual characteristics make a difference in risk perceptions [44],
femininity moderates the theoretical relationship between risk perceptions [45]. Women are more concerned
about environmental risks when compared to men [46], [47]. Similarly, a study conducted in Ireland concluded:
"feminine judged involuntary risks as being more likely, having a greater ilTlpilCl,a having a higher overall
risk rating than their male counterparts” [48]. The perception of environmental risk is higher in women than in
men and depends on the type of risk and its characteristics. Women are more likely than men to reduce their
impact whenever there is an increase in their perception of risk [45].

In contrast to sexual group identity, differences in respondents' thinking ability characterized by a
GPA have a significant influence (p < 0.05) on student environmental risk perception. The group of students
with a higher GPA had a higher average score than those whose GPA was lower (Table 3). The results of this
analysis following research showed that students' GP As describe higher academic confidence and lower failure
anxiety [49]. The GPA describes students' cognitive intelligence [50]. A good GPA illustrates the ability and
confidence of students, which means they have a relatively more comprehensive understanding of risk [51].
Students with a higher GPA tend to have good reasoning ability, which means they have high thinking ability
[52], so in the end, it affects their good risk perception [53]. A more reliable predictor for cnvir()mrmal
awareness, one of which is students' stronger science ability, plus a variety of other factors that appear to be
determining factors for different levels of environmental literacy among university students [54].

Linked with the academic ability of students visualli@ with a GPA, the status of universities also
signiﬁ@y influences the four aspects of environmental risk in this study. Students from public universities
have a score that 1s significantly (p < 0.005) higher than students from priv universities (Table 3). That
authority can explain some field conditions, and the government has issued Government Regulation of the
Republic of Indonesia no. 66 of 2010 Amendments to Government Regulation Number 17 of 2010 concerning
the Management and Implementation of Education in article 53B, which requires state universities to accept
new students at least 60% of the capacity of each undergraduate education program study program [55].
Officially, the Higher Education Data Assessment explained that in Indonesia, there are 4,577 universities and
of these, 372 state-run universities. The tightness of academic ability excerpt in selecting new students at state
universities and the limited number of state universities (8.13%) in Indonesia have illustrated in Table 3 above.
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However, in the process, both public universities and private universities are equally required to ensure that
students who are studying at universities expect double results from the educational and learning process that
has been carried out, namely science, degrees, skills, experiences, beliefs, and noble behaviors as well as
balanced life skills [56], [57].

The character of the last respondent studied in this study was university status. Lecture status refers

to whether the student Imilllcndcd lectures related to the environment. The lectures include ecology and
environmental sciences. The results of the different tests presented in Table 3 indicate that the lecture status
factor only significantly influences the ecological risk aspect (p = 0.037). Students who have taken
environmental courses have a significantly higher average score than those who have not.
Additionally, this factor does not have a significant influence on aspects of global environmental risk
(p=0.111), chemical waste risk (p = 0.138), or resource depletion (p =0.307). This paper is harmonious with
previous research that environmental education (in the form ()fenvir()nmemzla.lrses with various variations
of course names, environmental biology, and ecology) will provide a ﬂwing understanding of environmental
problems, consequences, and risks, all of which are the core targets of environmental education. Ecological
risks are inherently complex, interconnected, and subject to perceptual bias. Understanding environmental risks
in their future life shape student knowledge and awareness. The strﬁ_j aspect of ecological risk as a product
of environmental education will reduce misunderstandings about environmental problems and develop an
assessment of information about their severity [58]. The implementation of environmental education
encourages the improvement of student competence in responding to environmental problems [59]0r
environmental risks [60]. Respondents who have studied environmental education tend to be more concerned
about environmental risks and consider environmental problems more harmful to the nation's health,
environment, and socioeconomic development [61].

4. CONCLUSION

The study, which involved 1267 research respondents who are active students of prospective biology
teachers from all over Indonesia, concluded that sexual characteristics influence student environmental risk
perception. Female students have ahigher environmental risk sensitivity when compared to male students. The
difference in GPA has a significant influence on student environmental risk perception. In line with the GPA,
the status of univers also significantly influences the four aspects of environmental risk studied in this
study. Students from public universities have higher scores than students from private universities. Finally, the
belus factor of the lecture (whether or not you have taken a course in the field of environment that represents
environmental education only has a significant influence on the ecological risk aspect, not on other aspects.

Our empirical results call for further research, for example, why environmental education only affects
ecological risk. At the same time, this factor does not significantly influence the other three aspects: global
environmental risk, chemical waste risk, and resource depletion.
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