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ABSTRACT

The discovery of  problems linked to environmentally-friendly behavior and several antecedent factors motivates 
this study. This study examines the effect of  environmental physics understanding, scientific reasoning, and envi-
ronmental behavior intentions on environmentally-friendly behavior and investigates the mediating role of  scien-
tific reasoning and environmental behavior intentions. This quantitative study used an associative approach. The 
research population was high schoolers in West Sumatra. The research sample was 407 high schoolers in West 
Sumatra, obtained through convenience sampling. Data were collected by applying a questionnaire. The research 
objectives were answered with a structural equation modeling approach. In this study, environmental physics 
understanding, scientific reasoning, and environmental behavior intentions are significant predictors of  environ-
mentally-friendly behavior. The results show that scientific reasoning had a mediating effect on the relationship 
between environmental physics understanding and environmentally-friendly behavior (β= 0.098, t = 1.794, p-
value = 0.006). The environmental behavior intention has no mediating effect on the relationship between scien-
tific reasoning on environmentally-friendly behavior (β= 0.045, t = 1.843, p-value = 0.066) and environmental 
physics understanding on environmentally-friendly behavior (β = 0.018, t = 1.467, p-value = 0.143). This study 
has limitations where data are only collected in high schools in West Sumatra, so generalizations are limited. 
Cross-sectional data add a further limitation to it. Conversely, this research augments the current literature on 
environmental physics understanding, scientific reasoning, and environmental behavior intentions by focusing 
on previously unstudied environmentally-friendly behavior. Furthermore, this study offers a novel theoretical 
explanation for the relationship between realizing the mediating role of  scientific reasoning and environmental 
behavior intentions.
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INTRODUCTION

One way to increase environmentally-
friendly behavior is through education ((Jensen, 
2002; Meyer, 2015; Yusliza et al., 2020; Soares et 
al., 2021). Higher education level people are more 
worried about environmental protection because 
they are more aware of  potential harm (Sun et al., 
2018). Individuals who have a greater degree of  
environmental knowledge engage in environmen-
tally-friendly behavior. The educational system 

frequently acquires environmental information 
and specific skills (Ardoin et al., 2020; Litvinenko 
et al., 2022). Thus, understanding how education 
contributes to environmentally-friendly behavior 
becomes essential for policymakers, educators, 
and other interested parties to improve environ-
mentally-friendly behavior.

Environmental knowledge and skills must 
be strengthened since one is still in the younger 
generation group (Thor & Karlsudd, 2020). Cur-
rently, many young people are involved in actions 
on environmental issues in the field. As a result, 
to find long-term solutions, they must be equip-
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ped with accurate environmental knowledge and 
skills. Thus, education is vital in encouraging 
environmentally-friendly behavior to increase the 
responsibility of  competent people with values, 
skills, and knowledge to contribute to a sustai-
nable environment (Cincera & Krajhanzl, 2013; 
Ouariachi et al., 2020).

If  environmentally-friendly behavior is not 
instilled early, it will cause more environmental 
problems (Ginsburg & Audley, 2020), as for the 
current environmental problems, such as the was-
te problem. Based on data released by Statistics 
Indonesia in a report entitled West Sumatra in 
Figures 2022, it is estimated that the daily waste 
generation by regencies/cities in West Sumatra 
will reach 2,077.17 tons in 2021 (BPS Provin-
si Sumatera Barat, 2022). This waste, especially 
plastic, threatens marine life and pollutes the soil 
and air if  burned in the open. In addition, air 
pollution is caused by vehicle exhausts, dirt, and 
dust from open construction. If  left unchecked, 
environmental problems will cause physical and 
psychological disorders. For instance, air polluti-
on (elevated PM

10,
 O

3
, and NO

2
) can exacerbate 

depressive symptoms in elders  (Gładka et al., 
2018; Keshtgar et al., 2021; Duan et al., 2022). 
Excessive exposure to nitrogen, organic solvents, 
sulfur oxides, and other environmental pollutants 
can cause schizophrenia (Attademo et al., 2017; 
Bernardini et al., 2020). Also, air pollution can 
cause Alzheimer’s, Parkinson’s, and stroke (Cal-
derón-Garcidueñas et al., 2021; Murata et al., 
2022).

The challenge in education is ensuring that 
knowledge and skills can be realized in environ-
mentally-friendly behavior. This behavior can be 
applied through students’ qualified scientific rea-
soning. A good learning process with students’ 
good material absorption will undoubtedly im-
pact their behavior in everyday life. Previous li-
terature has determined that scientific reasoning 
has a positive and significant relationship with 
environmentally-friendly behavior (Sahin et al., 
2021). As a result, this research proposes a hypot-
hesis that scientific reasoning significantly affects 
the environmentally-friendly behavior of  high 
schoolers (H1).

Before environmentally-friendly behavior 
is formed, an individual has an Environmental 
Behavior Intention. Scientific reasoning also de-
termines whether a person has Environmental 
Behavior Intentions (Aziz et al., 2021). Scienti-
fic reasoning will affect his/her environmental 
behavior intentions (Ateş, 2020). One’s scientific 
reasoning might reinforce one’s desire to protect 
the environment. Following the previous logic of  
reasoning supported by the literature review, the 

researchers propose a hypothesis that scientific 
reasoning has a significant effect on the environ-
mental behavior intentions of  high schoolers (H2)

Individuals with environmental physics 
understanding may increase their environmen-
tally-friendly behavior. Therefore, scientific kno-
wledge about environmentally-friendly behavior 
needs significant attention because it has practi-
cal uses for a sustainable future (Shafiei & Ma-
leksaeidi, 2020). This knowledge can be obtained 
from formal education. Individual environmen-
tal sensitivity is closely related to environmental 
knowledge. In addition to knowledge, individu-
als’ values and worldviews influence environ-
mentally-friendly behavior (Zhang et al., 2014; 
Liobikienė& Posku, 2019; Mainland et al., 2020; 
Turan & Kiliklar, 2021). The new ecological pa-
radigm is a global perspective on the adverse envi-
ronmental effects of  human activities and a belief  
in the long-term consequences of  environmental 
problems (Turan & Kiliclar, 2021; Wang et al., 
2023). For this reason, the researchers propose a 
hypothesis that environmental physics understan-
ding significantly affects high schoolers’ environ-
mentally-friendly behavior (H3).

Environmental Behavior Intentions can 
also be caused by environmental physics under-
standing (Abdullah et al., 2019). The intention 
to behave in protecting the environment arises 
from knowledge from school. The understanding 
gained will encourage a person’s intention to 
environmental behavior (Polonsky et al., 2012). 
Therefore, the authors hypothesize that envi-
ronmental physics understanding significantly 
affects the environmental behavior intentions of  
high schoolers (H4).

Scientific reasoning reinforces students’ 
mental and physical activities to comprehend 
environmental physics understanding during the 
learning process. While studying physics, stu-
dents are expected to reason and think analyti-
cally, logically, creatively, and critically (Palloan 
& Swandi, 2019; Fitriani & Suhardiman, 2021). 
Students must be familiar with physics content 
in the form of  concepts, facts, or principles and 
examine, gather, assert, analyze, and evaluate 
their understanding of  physics (Miharni et al., 
2013). Students will find it easier to describe con-
cepts in their language using scientific reasoning 
if  they understand environmental physics (Bao 
& Koenig, 2019; Brookes et al., 2020; Fitriani & 
Suhardiman, 2021). For this reason, the resear-
chers propose a hypothesis that environmental 
physics understanding significantly affects the 
environmentally-friendly behavior of  high schoo-
lers (H5).
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Environmental Behavior Intentions are 
identified as strong internal stimuli and are fre-
quently regarded as the root cause of  behavior 
(Liu et al., 2020). Direct variables increase en-
vironmentally-friendly behavior (Untaru et al., 
2014; Liu et al., 2020). Environmental behavior 
intention refers to a person’s subjective perception 
of  engaging in either positive or negative environ-
mental behavior with environmentally-friendly 
behavior (Kaiser & Gutscher, 2003). The EBI 
of  visitors can accurately estimate their environ-
mentally-friendly behavior (Mobley & Kilbourne, 
2013; Lee & Jan, 2015; Liu et al., 2020). For this 
reason, the researchers hypothesize that environ-
mental behavior intention significantly affects the 
environmentally-friendly behavior of  high schoo-
lers (H6).

Students’ scientific reasoning can increase 
environmental behavior intention (Hong et al., 
2021), while environmental behavior intention 
affects environmentally-friendly behavior (Chin 
et al., 2018). In everyday life, scientific reasoning 
from the learning process can affect a person’s in-
tention to behave, which subsequently becomes 
environmentally-friendly behavior. Therefore, 
this research proposes the hypothesis that envi-
ronmental behavior intention has a mediating 
effect on the relationship between scientific rea-
soning and the environmentally-friendly behavior 
of  high schoolers (H7). Students’ environmental 
physics understanding can improve scientific rea-

soning (Kinslow et al., 2019), and scientific rea-
soning affects environmentally-friendly behavior 
(Millet & Weijters, 2023). Environmental physics 
understanding affects scientific reasoning and, 
subsequently, environmentally-friendly behavior. 
Therefore, this study proposes a hypothesis that 
scientific reasoning has a mediating effect on the 
relationship between environmental physics un-
derstanding and the environmentally-friendly be-
havior of  high schoolers (H8).

Pro-environmental knowledge includes 
knowledge of  practical skills and activities and 
factual knowledge of  environmental themes, ter-
minology, and regulations (Fu et al., 2017). Peop-
le must first comprehend their requirements and 
recognize the essential nature and significance 
of  pro-environmental lifestyles before engaging 
in environmentally-friendly behavior, and it is 
broadly supported that increasing pro-environ-
mental knowledge results in a stronger intent to 
involve in environmentally-friendly behavior (Fu 
et al., 2017; Paço & Lavrador, 2017; Zebardast & 
Radaei, 2022). Environmental physics understan-
ding can affect a person’s intention to behave, and 
then it becomes environmentally-friendly beha-
vior.  Thus, this study hypothesizes that environ-
mental behavior intention mediates the correlati-
on between environmental physics understanding 
and environmentally-friendly behavior of  high 
schoolers (H9). The conceptual framework of  the 
research is presented in Figure 1

Figure 1. Conceptual Framework

Based on Figure 1, nine hypotheses will be 
answered through this research. Six out of  nine 
hypotheses look at the direct relationship of  the 
independent variables (environmental physics 

understanding, scientific reasoning, and environ-
mental behavior intention) with the dependent 
variable (scientific reasoning, environmental be-
havior intention, and environmentally-friendly 
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behavior). On the other hand, the other three 
hypotheses look at the mediating effect of  envi-
ronmental behavior intentions and scientific rea-
soning on the effect of  independent variables on 
environmentally-friendly behavior.

Although much of  the research focuses on 
students and the environment (Anbarasu & Bhu-
vaneswari, 2020; Brandisauskiene et al., 2021; 
García et al., 2022; Kapoor et al., 2021; Rezaly 
et al., 2021), very few analyze the environmental 
impact of  environmental physics understanding, 
scientific reasoning, environmental behavior in-
tentions, and environmentally-friendly behavior. 
The relationship between environmental physics 
understanding and environmentally-friendly be-
havior has not yet been studied regarding the me-
diating role of  scientific reasoning and environ-
mental behavior intents. Some studies only focus 
on identifying environmental awareness (Arshad 
et al., 2021; El Savada et al., 2021; Orbanic & 
Kovac, 2021), environmental education (Liao & 
Li, 2019; Ardoin & Bowers, 2020; Marques & Xa-
vier, 2020), environmental pollution (Ma et al., 
2019; Dalu et al., 2020; Nurhayati et al., 2022), 
and environmental application (Wang & Wang, 
2019; Khaleque et al., 2020; Yang et al., 2022). 
This study examines the effect of  environmental 

physics understanding, scientific reasoning, and 
environmental behavior intentions on environ-
mentally-friendly behavior based on a theoretical 
model. Further, the study model, the mediating 
role of  scientific reasoning, and the effect of  en-
vironmental behavior intentions are statistically 
investigated and explored.

METHODS

This quantitative study used an associati-
ve approach (Cohen, 2018) to evaluate structural 
models of  scientific reasoning, environmental 
physics understanding, environmental behavior 
intentions, and environmentally-friendly beha-
vior. The stages were designing research with 
four variables, designing and testing questionnai-
res, collecting data, compiling measurement and 
structural models, and testing the suitability of  
the SEM model. 

The research population was high schoo-
lers in West Sumatra. The research sample was 
407 high schoolers in West Sumatra obtained 
through convenience sampling technique (Table 
1). The type of  data used was primary data. The 
research instrument was a questionnaire using 
Google Forms. 

Table 1. Research Sample

Criteria Option Frequency Percentage (%)

Sex Male 154 38

Female 253 62

Grade X 212 52

XI 152 37

XII 43 11

Age 15-17 369 91

18-20 38 9

The research variables were scientific rea-
soning, environmental physics understanding, 
environmental behavior intentions, and environ-
mentally-friendly behavior, as shown in Table 
2. All research variables were broken down into 

several items from the questionnaire. Responses 
from the questionnaire were in the form of  cho-
ices with a Likert scale from strongly disagree 
(score 1) to strongly agree (score 4).

Table 2. Research Variable

No Variable Number 
of Items

Source

1 Scientific Reasoning 7 Sun et al. (2022)

2 Environmental physics 
understanding

10 Kaplowitz and Levine (2005) and Odum 
(1971)

3 Environmental Behavior Intentions 4 Liu et al. (2020)

4 Environmentally-friendly behavior 6 Liu et al. (2020)
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This research variable came from previous 
research. For scientific reasons, the seven items 
in this study were adopted from Sun et al. (2022). 
Environmental physics understanding was eva-
luated using a scale established by Meng et al. 
(2022), containing ten items. Environmental be-
havior intentions consisted of  four items adapted 
from Liu et al. (2020), and environmentally-fri-
endly behavior consisted of  six items developed 
by Liu et al. (2020).

 The data was analyzed using the Smart 
PLS 3 application and Partial Least Squares 
Structural Equation Modeling (PLS-SEM). The 
main reason for using PLS-SEM was to predict 
the main target construction, which was the re-
search objective (Chin, 2010; Ramayah et al., 
2016). PLS-SEM is a valuable method for analy-
zing complex hierarchical models reflecting soft 
modeling assumptions suitable and favorable for 
SEM (Papadopoulos et al., 2017). The first step 
in the PLS-SEM technique is verifying the me-
asurement model shown in Figure 1, then calcu-
lating the structural model›s path.

RESULT AND DISCUSSION

The Smart PLS 3 version was applied to a 
partial least square-structural equation modeling 
(PLS-SEM) investigation. Procedures for structu-
ral assessment and measurement were completed 
in two stages. The link between unobserved or la-
tent variables (LV) was assessed using a measure-
ment model. A structural model assessment was 
done to investigate the connection between the 
underlying exogenous and endogenous factors. 
Using Composite Reliability (CR) and Average 
Variance Extracted (AVE), this stage involved 
evaluating the study model›s internal consisten-
cy, reliability, and convergent validity. Tables 3 
and 4 give the outcomes of  the measuring model. 
Using Cronbach Alpha and Composite Reliabi-
lity, all constructs› internal consistency and ref-
lective constructs› reliability were evaluated. Con-
vergence validity was assessed using the Average 
Variance Extracted (AVE) method. Item loading 
was examined to ascertain if  the index could be 
relied upon for model measurements.  

Table 3. Construct Reliability and Convergent Validity

Latent Variable Cronbach Alpha Composite Reliability AVE

Scientific Reasoning (SR) 0,754 0,844 0,576

Environmental physics understanding (EPU) 0,784 0.852 0,536

Environmental Behavior Intention (EBI) 0,711 0,754 0,506

Environmentally-friendly behavior (EFB) 0,740 0,785 0,549

Based on Table 3, Cronbach’s Alpha Re-
liability and Composite Reliability met the re-
quired standards, so the internal consistency re-
liability was considered acceptable. The Average 
Variance Extracted (AVE) ranges from 0.506 to 
0.576, which also met the requirements. The 

Heterotrait-Monotrait ratio (HTMT) and the 
Fornell-Larcker criteria were utilized to evaluate 
the discriminant validity of  this study instrument 
(Hanafiah, 2020). Table 4 shows the square root 
relationship with other parameters.

Table 4. The Analysis of  Fornell-Larcker Criteria

Scientific 
Reasoning

Environmental physics 
understanding

Environmental 
Behavior Intention

Environmentally-
friendly behavior

Scientific Rea-
soning

0,759

Environmental 
physics under-
standing

0,495 0,732

Environmental 
Behavior Inten-
tion

0,435 0,331 0,711

Environmental-
ly-friendly be-
havior

0,404 0,444 0.306 0,741
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In Table 4, each construct’s square root 
(correlation with other constructs) was more 
significant than the sum of  the squares of  each 
construct, supporting the discriminant validity of  
the survey instrument.

In Table 5, if  the HTMT value is projected 
to increase by more than 0.9, then the discrimi-
nant validity will be less (Cheung et al., 2023). All 
constructs met the threshold value, meaning our 
reflective model reached discriminant validity.

Table 5. HTMT Value

Scientific 
Reasoning

Environmental 
physics under-

standing

Environmental 
Behavior Intention

Environmentally-
friendly behavior

Scientific Reasoning

Environmental physics 
understanding

0,635

Environmental Behav-
ior Intention

0,703 0,517

E n v i r o n m e n t a l l y -
friendly behavior

0,603 0,641 0,563

PLS-SEM includes models for measu-
rement (outer) and structural (inner) analysis. 
Individual item reliability, internal consistency 

reliability, convergent validity, and discriminant 
validity are among the outcomes of  the measure-
ment model depicted in Figure 2.

Figure 2. The result of  the Measurement Model

Figure 2 shows that all the standard factor 
loadings are greater or equal to 0.70. The overall 
model measurements with all observed variable 
values   are valid.

Structural modeling or path analysis is used 
as the second evaluation in the PLS-SEM analy-
sis to test the suggested hypothesis. The struc-
tural model is shown in Table 6, including the 

findings of  the path coefficients, t-statistics, and 
the significance level of  the proposed hypothesis 
(Bootstrapping results). When a path coefficient’s 
significance is at least 95% confidence level, it is 
acceptable (Hair & Alamer, 2022). Three hypot-
heses are rejected, and six are accepted based on 
the path analysis output in Table 6.
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Table 6. Path Coefficient, t-statistics, and Significance Level 

Path Analysis
Path Coefficient

Β t-statistics p-value Result

H1 SR -> EFB 0.198 2.837 0,005 Accepted

H2 SR -> EBI 0,366 6.145 0,000 Accepted

H3 EPU -> EFB 0.311 4.858 0,000 Accepted

H4 EPU-> EBI 0,151 2.641 0,009 Accepted

H5 EPU -> SR 0,497 9.580 0,000 Accepted

H6 EBI -> EFB 0,123 1.933 0,054 Rejected

H7 SR -> EBI -> EFB 0,045 1,843 0,066 Not Mediated

H8 EPU -> SR -> EFB 0,098 1.794 0,006 Mediated

H9 EPU ->EBI -> EFB 0,018 1.467 0,143 Not Mediated
*p<. 05, **p<.01, ***p<0.001

Considering the estimated relationship 
in Table 6, scientific reasoning significantly and 
positively affected environmentally-friendly beha-
vior (β= 0.198, t = 2.837, p-value = 0.005), in-
dicating that H1 is accepted. Scientific reasoning 
significantly and positively affects environmental 
behavior intentions (β= 0.366, t = 6.145, p-value 
= 0.000), supporting H2. Environmental physics 
understanding significantly and positively affects 
environmentally-friendly behavior (β= 0.311, t 
= 4. 858, p-value = 0.000), indicating that H3 is 
accepted. Environmental physics understanding 
also significantly and positively affects environ-
mental behavior intentions (β= 0.151, t = 2.641, 
p-value = 0.008), indicating that H4 is accepted. 
The results of  H5 are also accepted (β= 0.497, t 
= 9.580, p-value = 0.000), which states that en-
vironmental physics understanding significant-
ly and positively affects scientific reasoning. On 
the contrary, environmental behavior intention 

shows an insignificant effect on environmentally-
friendly behavior (β= 0.123, t = 1.933, p-value = 
0.054), indicating that H6 is not accepted.

From the collected analysis, hypotheses 
H7 and H9 indicate that environmental behavior 
intentions do not mediate the relationship bet-
ween scientific reasoning and environmentally-
friendly behavior (β= 0.045, t = 1.843, p-value = 
0.066) and the relationship between environmen-
tal physics understanding and environmentally-
friendly behavior (β= 0.018, t = 1.467, p-value = 
0.143). Meanwhile, H8 shows a mediating effect 
of  scientific reasoning on the relationship bet-
ween environmental physics understanding and 
environmentally-friendly behavior (β= 0.098, t = 
1.794, p-value = 0.006).

This measure also includes an internal 
structural model for testing the research hypothe-
sis. The hypothesis results are shown in Table 6, 
and the structural model is shown in Figure 3.

Figure 3. The result of  the Structural Model Analysis
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Figure 3 explains that the t-statistic of  H1, 
H2, H3, H4, and H5 obtained from the results of  
the structural model analysis is > 1.96. This indi-
cates that all these hypotheses are accepted. Whe-
reas H6 has a t statistic <1.96, indicating that the-
re is no direct effect that occurs. The conclusion 
from these results can be referred to in Table 6.

The coefficient of  determination (R2) re-
sults shows moderate variance (R2 values: 0.253, 
0.207, and 0.245) on environmentally-friendly 

behavior, environmental behavior intentions, and 
scientific reasoning. Based on Figure 1, scientific 
reasoning and environmental physics understan-
ding explain 20.7% (R2 = 0.207) of  environmen-
tal behavior intentions and 25.3% (R2 = 0.253) of  
environmentally-friendly behavior. Environmen-
tal physics understanding explains 24.5% (R2 = 
0.245) of  scientific reasoning.

The predictive relevance test (Q2) results 
are in Table 7.

Table 7. Predictive Relevance Test (Q2)

Variable Q2

Scientific Reasoning 0.136

Environmental Behavior Intention 0,094

Environmentally-friendly behavior 0,126

This study obtains a Q2 value of  0.136 for 
scientific reasoning, 0.094 for environmental be-
havior intentions, and 0.126 for environmentally-
friendly behavior using an omission distance of  7. 
The Q2 value indicates scientific reasoning with 
a small predictive model for all variables. The 
independent variable proposed in this study is, 
thus, a determinant of  environmentally-friendly 
behavior.

In general, the results of  H1 as the first 
hypothesis show that scientific reasoning signifi-
cantly affects the environmentally-friendly beha-
vior of  high schoolers. This suggests that scien-
tific reasoning in high schoolers can boost their 
environmentally-friendly behavior. This finding is 
similar to Hidayah and Agustin’s (2017) research 
that scientific reasoning can improve the environ-
mentally-friendly behavior of  high schoolers.

H2, as the second hypothesis, finds that 
scientific reasoning significantly affects high 
schoolers’ environmental behavior intentions. 
This shows that high schoolers’ scientific reaso-
ning can increase their environmental behavior 
intentions. This aligns with the findings of  Kirby 
(2021) and Wu et al. (2021) that scientific reaso-
ning is an indicator of  environmental behavior 
intentions.

The results of  H3 generally indicate that 
environmental physics understanding significant-
ly affects high schoolers’ environmentally-friend-
ly behavior. This finding aligns with Shafiei and 
Maleksaeidi (2020) that understanding environ-
mental physics is critical in shaping students’ en-
vironmentally-friendly behavior and minimizing 
individual actions’ negative impact on nature. 
This statement is supported by Turan and Kilik-
lar (2021), that individuals with environmental 

knowledge will exhibit voluntary environmental-
ly-friendly behavior.

The finding of  H4 with a significant positi-
ve beta value in this analysis illustrates that high 
schoolers’ tendency to environmental behavior 
intentions increases with increasing environmen-
tal physics understanding. This finding strongly 
supports previous research, which states that en-
vironmental physics understanding contributes 
to individual environmental behavior intentions 
(Fröhlich et al., 2013; Fedi et al., 2021).

Based on the results of  H5, it is stated that 
environmental physics understanding significant-
ly increases students’ scientific reasoning. This 
finding follows Stender et al. (2018) that environ-
mental physics understanding affects students’ 
scientific reasoning.

The H6 result is not accepted. Nonethe-
less, with positive beta values, high schoolers 
believe that environmental behavior intentions 
have less of  an impact on their environmentally-
friendly behavior. This finding contradicts that 
environmental behavior intentions can increase 
environmentally-friendly behavior.

The H7 result illustrates that environmen-
tal behavior intentions do not have a mediating 
effect on the relationship between scientific reaso-
ning and environmentally-friendly behavior. This 
finding indicates that environmental behavior 
intention has not yet affected high schoolers’ en-
vironmentally-friendly behavior. In this case, the 
high schoolers’ environmentally-friendly beha-
vior will not increase or decrease when students 
believe that scientific reasoning does not contri-
bute to environmental behavior intentions. This 
result differs from Collado and Evans (2019), 
who state that environmentally-friendly behavior 
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will be a tangible result of  scientific reasoning 
that increases environmental behavior intentions.

The findings of  H8 show that scientific rea-
soning has a mediating effect on the relationship 
between environmental physics understanding 
and environmentally-friendly behavior. These fin-
dings suggest that scientific reasoning strengthens 
the relationship between environmental physics 
understanding and environmentally-friendly be-
havior in high schoolers. In this case, environ-
mentally-friendly behavior among high schoolers 
is heavily reliant on environmental physics under-
standing, which is influenced by scientific reaso-
ning. This finding follows Geiger et al.’s (2019) 
study that environmental physics understanding 
is a core part of  environmentally-friendly beha-
vior. However, Ng and Cheung (2022) state that 
environmentally-friendly behavior will only occur 
after the individual experiences the influence of  
environmental physics understanding in his class 
so that the benefits of  scientific reasoning are felt.

The findings of  H9 indicate that envi-
ronmental behavior intentions do not have a 
mediating effect on the relationship between en-
vironmental physics understanding and environ-
mentally-friendly behavior. These results indicate 
that the environmental behavior intention has not 
affected high schoolers’ environmentally-friendly 
behavior. In this case, high schoolers’ environ-
mentally-friendly behavior will not increase or 
decrease when they believe that environmental 
physics understanding does not contribute to en-
vironmental behavior intentions. This result dif-
fers from Janmaimool and Khajohnmanee (2019) 
and Tamara et al. (2020), that environmentally-
friendly behavior will be a tangible result of  en-
vironmental physics understanding that increases 
environmental behavior intentions.

CONCLUSION

This study concludes that environmental 
physics understanding and environmentally-fri-
endly behavior are substantially correlated, and 
scientific reasoning plays a critical mediating 
role in this relationship. However, environmental 
behavior intentions have no intelligible mediati-
on role in the corellation between scientific rea-
soning,  environmental physics understanding, 
and environmentally-friendly behavior. However, 
schools still need to maintain and improve the 
conditions even though students think that scien-
tific reasoning and environmental physics under-
standing do not significantly help improve their 
environmentally-friendly behavior. This finding 
emphasizes the importance of  scientific reasoning 

in learning environmental physics understanding 
to enhance students’ environmentally-friendly be-
havior. For this reason, the quantity of  learning in 
schools needs to be increased by involving scien-
tific reasoning through case studies. The results 
of  this study offer important recommendations 
to academic institutions regarding the elements 
influencing students’ environmentally-friendly 
behavior.
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