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Abstract: Environmental education plays a significant role in improving environmental knowledge
and shaping the eco-friendly lifestyles of young people. Young people’s daily actions and habits will
determine the future of the Earth as a planet. The literature regarding youths’ environmental knowledge,
climate change awareness, environmental attitude, and their impact on pro-environmental intentions
and sustainable household consumption practices is very scarce. Therefore, this study explored the
relationship between environmental knowledge, climate change awareness, environmental attitude, and
the pro-environmental intentions of university students. The study also assessed the moderating effect
of environmental education on pro-environmental behavior and sustainable household consumption
practices, providing a comparative analysis of students with and without environmental education,
which is unique in the literature. The data were collected from 2137 Chinese university students
selected through a purposive and random sampling method through survey questionnaires. Descriptive
statistics and partial least squares structural equation modeling (PLS-SEM) were used to analyze the
collected data. The findings revealed that environmental knowledge, climate change awareness, and
environmental attitudes of the students positively affected their pro-environmental intentions. Moreover,
pro-environmental intentions also positively affected the adoption of sustainable practices. The result
also showed that the impact of pro-environmental intentions on sustainable consumption practices was
greater for those whose education included environmental courses than for those whose education did
not. Therefore, it is suggested that environment-related courses be incorporated into the study plans
of each discipline as a compulsory subject for promoting green intentions and shaping eco-friendly
lifestyles for environmental sustainability.

Keywords: environmental education; eco-friendly lifestyles; pro-environment behavior; climate
change awareness; environmental knowledge; PLS-SEM

1. Introduction

Human civilization’s impact on the earth system, which is seen as a complex and
sensitive organism in an unstable balance, is a major worry among politicians and scientists
in the modern day. Many people are aware of and concerned about global warming, but
fewer realize that human activity is now considerably more powerful, and its impacts may
be far more harmful than we currently anticipate [1]. Thus, academics and policymakers
believe that encouraging pro-environmental behavior will aid in resolving these issues
because many environmental problems are the result of human activity [2]. Households
have progressively evolved into a geological force that is profoundly affecting the planet in
ways that are greater than those caused by natural forces. These changes have significant
ramifications for the earth’s trajectory as well as for the Earth’s systems and social decision-
making. This perspective holds that humanity’s most important task is to design a stabilized
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earth route that directs the earth system away from its present course of climate catastrophe.
Without human stewardship to develop and sustain it, this solution is unlikely to exist in
the stability landscape of the earth system [3]. Unsustainable consumption of goods and
services is a major contributor to climate change, environmental degradation, and economic
instability, which are all considered to be the grand challenges of the 21st century [4].

A sustainable house is a success, the outcome of a certain social and cultural context
that offers sufficient opportunity to reduce emissions. Some households may not be able to
think of ways to be more sustainable because of the social settings, rituals, and habits they
have every day, even if they understand the science behind sustainability problems like
climate change [5]. Alternately, “the environment” could be only one of the responsibilities
being juggled, e.g., in addition to being a mother and other responsibilities. While house-
holds may be aware of environmental sustainability, how they act is another matter. Specific
material, technological, and economic limitations and opportunities may also limit their
willingness to take action, in addition to cultural and conventional norms regarding what
constitutes acceptable consumption practices [6]. The adoption of sustainable practices in
this context refers to a resourceful process of juggling, trading off, and modifying daily
routines, purchasing habits.

The amount of goods and services that people purchase and consume has a significant
effect on the use of resources and the environment worldwide [7]. Households use a lot of
natural resources either directly (by doing laundry and cooking meals) or indirectly (be-
cause of the effects of preparing daily household necessities) [8]. Moreover, approximately
75% of the world’s greenhouse gas releases come from homes, with an average carbon
footprint of 6 tCO2eq per person [9,10]. Households in industrialized nations have higher
average carbon footprints per person than the rest of the world. So, how and what people
buy affects the amount of natural resources, the quality of the environment, and climate
change [11]. Carbon emissions from homes could be cut by up to 15 billion tons by 2060 if
people avoided flying or ate less meat [12]. This suggests that families have a considerable
opportunity to increase conservation efforts in order to make better use of efficient scarce
natural resources and reduce ecological footprints [13].

Consumers have great potential to contribute clean and green development by par-
ticipating in long-term sustainable behaviors. Households use food, energy, and water
as part of their daily habits. Traditional techniques rarely consider how different individ-
uals use these facts in their daily routines. Individuals, for example, often do not take
into account energy usage when performing their daily works such as preparing food,
showering, heating and cooling their houses. Some studies stated that [14,15] argue that
the family should be stressed as a structural unit when considering sustainability. This
is done in order to highlight the situated meanings of consuming habits, which occur in
households. Governments all around the globe are attempting to discover feasible solutions
for lowering carbon emissions and pollution, with residential household use being one of
the key sources.

Therefore, how people use things at home is an important part of global policy.
The future of earth planet depends on how willing families are to change the way they
use food, energy, and water over time [16]. Behavior change has often been left out
of discussions about world environmental policy because of the focus on technical and
economic incentives. So, we need to work on both supply-side and demand-side solutions.
Demand-side remedies, such as reduced consumption, should get significantly greater
attention. Furthermore, we must see lifestyles as policy goals (and modeling efforts) rather
than volunteer participations made by individuals. In reality, if the world is to accomplish
its targets of lowering CO2 from 40 gigatonnes to 5 gigatonnes and achieving net zero
emissions, CO2 output must be drastically reduced. This effectively implies that emissions
must fall by 50% every two to ten years until the midpoint of this century, reaching
a particular threshold and being further decreased by introducing so-called negative
greenhouse gas emission policies by 2100 [17]. Then, we must take a more balanced
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approach to household consumption behaviors pertaining to inventorying emissions and
mitigating methods.

The necessity to change people’s behavior and consumption habits in order to con-
tribute to the preservation of the environment is one of the major topics of debate on how
society will make the transition to a clean environment and green economy. One of the
most important ways to reach the UN’s 12th Sustainable Development Goal is through
responsible consumption and production of goods and services. This purpose is founded
on the notion that current environmental problems are the result of lifestyles, desires, and
goals that use a large amount of resources [18,19]. People should use food, energy, and
water in ways that contribute to enhancing and promoting a cleaner environment since the
increasing industrialization of human behavior has increased environmental concerns [20].

The students of today will have a significant impact on the future environment. This
makes it very important to include sustainability problems in education and make sustain-
ability problems a part of education [21–24]. Universities face a big challenge: combining
different points of view and the idea of sustainability requires systemic and comprehen-
sive thinking as well as fundamentally new ways of teaching [21,25]. The significance
of understanding students’ attitudes and behaviors toward the environment, as well as
developing effective strategies to affect this behavior via education, is therefore undeniable.
In China, scarce literature is explicitly available on students’ environmental awareness and
consumption behaviors. The current study was planned to fill this gap. Thus, the main
objective of this study was to determine how students really behave in their daily routines
and what factors affect their adoption of sustainable practices for promoting a greener and
cleaner environment.

Understanding how students see climate change and how they respond to environ-
mental sustainability is one of the main concerns for environmentalists [26,27]. According
to Wachholz et al. [28], even though students’ worries about the environment are ac-
knowledged, they are nonetheless ignorant about the causes and effects of environmental
deterioration. Despite the students’ positive attitudes toward environmental sustainability,
Whitley et al. [29] found that they may not be aware of the behavioral factors that have
an impact on how those attitudes are shaped and lead to sustainable outcomes. This
finding reflects the gap between the students’ current knowledge, environmental attitude,
pro-environmental intentions, and actual adoption sustainable household practices.

This is the first study to investigate university students’ sustainable habits for con-
sumption. It would help a lot to reach targets 12.7 and 12.8 of Sustainable Development
Goal 12 (SDG 12), which are about sustainable consumption and production. Green in-
tentions, knowledge of climate change, and environmental education are a few factors
that have an impact on students’ sustainable consumption patterns. This research looks at
the degree of change in students’ environmental behaviors for sustainable household con-
sumption. This study gives vital information for policymakers to consider when observing
students’ environmental habits for sustainable home consumption. This research study
adds considerably to the developing scientific literature by assisting us in understand-
ing, predicting, and avoiding any detrimental implications on students’ environmental
inspirations and behaviors caused by a lack of information and environmental awareness.
This research has crucial implications for higher education policymakers who want to
raise awareness among university students about the harmful effects of climate change
on sustainable development. Higher education institutions, climate change stakeholders,
and non-governmental organizations (NGOs) are among the possible beneficiaries of this
research. These organizations are largely responsible for developing climate policies and
university curricula related to environmental education.

The rest of this article is structured as follows: Section 2 of the article discusses the
literature review and hypothesis development. Section 3 of the article discusses the study’s
materials and methods. The study results are presented in Section 4. Section 5 presents a
discussion about the study’s findings. Section 6 contains the conclusions of the study.
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2. Literature Review and Hypothesis Development

According to Nemcsicsné Zsóka [30], environmental knowledge, attitudes, intentions,
and actual behaviors are the most crucial aspects of a person’s environmental protection
actions. These factors can include intentional and situational elements. Due to the possible
impacts of various individual activities on ecological footprints, environmental education,
climate change awareness, and attitudes rooted in a strong value system are crucial.

Environmental knowledge refers to awareness and understanding of environmental
concerns as well as potential solutions to such problems. The conventional definition of
environmental knowledge encompasses factual information about environmental systems,
operations, and mechanisms [31]. People’s awareness of environmental concerns may rise,
but this does not always result in behavioral changes [32]. Although changes in attitudes
and beliefs are essential motivators for engaging in any activity, they are inadequate to
reliably impact behavior [33]. According to Bamberg [34], ecological knowledge and
green attitudes are closely interrelated; they support each other, particularly in seeking
information about environmental concerns. Asunta [35] revealed that the number of
sources students utilize to gather information about the ecology grows with the educational
level. Michalos et al. [36] examined pro-environmental in a sample of Canadian adults
and students. Kagawa [37] stated that adults’ attitudes towards environmentally friendly
development were considerably more imperative predictor of actions than information
about these problems.

Individuals do not often understand how harmful their consumption habits are and
how even the most fundamental waste of commonplace items, e.g., fresh vegetables, may
have serious negative effects on our ecology [38]. Environmental knowledge is one of
the most powerful predictors of environmentally friendly actions [39]. If one is oblivious
of the issues, it is unlikely that one would consciously care about them or behave in an
environmentally friendly manner [40]. When one has erroneous or no information, it is
difficult to make sensible environmental decisions [41]. Therefore, we hypothesize that:

Hypothesis (H1). Environmental knowledge (EKN) positively affects the pro-environmental
intentions (PEI).

Hypothesis (H2). Environmental knowledge (EKN) positively affects the environmental attitude (EAT).

Awareness of climate change and the significance of this issue are crucial for sustain-
able lifestyles. Ecological concern has been revealed to have a major effect on behavioral
intention, which in turn impacts sustainable consumption behavior. The secret to sus-
tainable consumerism and eco-friendly behavior is awareness of climate change. The
importance of ecological and climate change information as the main motivator of green
consumer behavior was highlighted in many studies [5,42,43]. The adoption capacity of
strategies depends on the level of climate change awareness [44]. Major organizations
throughout the globe now include climate change as a top issue on their agendas to over-
come environmental issues worldwide [45]. Thus, we hypothesize that:

Hypothesis (H3). Climate change awareness (CCA) positively affects the pro-environmental
intentions (PEI).

Hypothesis (H4). Climate change awareness (CCA) positively affects the environmental attitude (EAT).

Attitude is a psychological tendency that demonstrates as a degree of preference or
disfavor for a particular entity [46]. An individual’s attitude can be defined as the way in
which they are predisposed to respond to a certain stimulus [47]. Attitudes, according to
Ajzen [47], have evaluative dimensions and can be measured along measurable dimensions.
He also acknowledged that, although attitude is inaccessible to observation because it is
latent, it is within a person’s mind. However, it can be measured through the responses
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of a person to a certain event or situation that could be favorable or unfavorable. One’s
attitude can be defined as their way of thinking towards a given situation or individual [48].
As a result, attitude is central to many theories aimed at understanding human behavior,
including TRA and TPB. It is considered to be a crucial factor in behavior prediction.
Previous research has shown that behavioral intention is directly impacted by attitude [49].
Individual attitudes may be a key factor in environmental conservation, according to both
theoretical and empirical studies [50]. Thus, we proposed:

Hypothesis (H5). Environmental attitude (EAT) positively affects the pro-environmental
intentions (PEI).

According to Boyes et al. [51], environmental education has the best chance of en-
couraging behavioral changes with activities, e.g., cutting back on meat consumption or
investing more money in renewable energy, where students initially show little interest but
show a significant increase in interest as the perceived value of the action rises. Environ-
mental education undoubtedly has the potential to influence students’ pro-environmental
behavior in a variety of ways, including through the transmission of information and
beliefs, as well as by setting an example and influencing the social climate of the school.
Environmental education continues to be a key component in promoting environmental
literacy [52]. Saripah et al. [53] and Varela Candamio et al. [54] suggested that the govern-
ment should prioritize environmental education for individuals and increase the degree
of public environmental awareness in order to increase the volume of environmentally
friendly actions taken by the general population. According to Hungerford and Volk [55],
environmental education differs from other general education in that awareness does not
always lead to actions. We hypothesized, in this research, that:

Hypothesis (H6). Environmental education (EE) moderates between the pro-environmental
intentions (PEI) and adoption of sustainable household consumption practices (SHCP).

Pro-environmental activities are those that create the least amount of environmental
damage or are even beneficial to the ecosystem [56]. Moreover, the theory of reasoned action
states that people’s actions are dictated by their intentions to perform that behavior [57,58].
Therefore, we hypothesized that:

Hypothesis (H7). Pro-environmental intentions (PEI) positively affect the adoption of sustainable
consumption practices (SHCP).

The research model in Figure 2 summarizes the aforementioned hypotheses.
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change awareness, EAT = Environmental attitude, PEI = Pro-environment intentions, EE = Environ-
mental education and SHCP = Sustainable household consumption practices.

3. Materials and Methods
3.1. Data Collection and Measures

China has approximately 400 million young people aged 14–35 as of the seventh
national census in 2020, constituting 28.4% of the country’s population. China’s educa-
tional system is still expanding, and the gross enrolment rate for higher education has
been steadily increasing since 2016, reaching 54.4% in 2020. The plan’s target of more
than 50% was reached earlier than expected in 2019 for the gross enrolment rate of higher
education [58]. If properly educated and used, this youth bulge will have a significant
influence on the economic structure of the nation over the next several years and may
function as a driving force in the achievement of the SDGs. According to the most recent
information from the Ministry of Education, China will have around 3000 higher education
institutions by 2022. The nation has 2759 general institutions of higher education, compris-
ing 1270 universities and 1489 higher vocational colleges and academies, in addition to
more than 200 adult colleges. Beijing, Wuhan, Guangzhou, Chongqing, and Zhengzhou are
the top five cities with the most higher education institutions in China [59,60]. They were
purposefully chosen for this research to gather data from registered university students. A
quantitative research approach was used to gather data from a total of 20 of the province’s
395 institutions, which were chosen at random to participate in the data collection. Key
ideas from earlier literature were used to guide the construction of constructs, and their
opinions were supplemented by those of subject-matter specialists.

Before beginning the actual field survey, a two-step approach was used to assess the
suitability and rationality of the constructs. First, to ensure that the suggested constructs are
supported by relevant data and technical words, the constructs were reviewed by four field
specialists in the fields of sustainability behavior, SDGs, climate change, and environment.
The questionnaire was then finalized and pre-tested on 60 students from ten different
institutions in preparation for real data collection.

Because the emphasis of this study was mostly on adolescents, the age range for
respondents was limited to 18–35 years. Furthermore, the sample frame included all higher
education students, irrespective of their degree programs, semesters, and levels of study.
Thus, data from 2137 respondents were collected in total by purposefully distributing
questionnaires and requesting them to fill out the information.

To gather data from the students, a well-designed data collection tool with several
parts was employed. The measuring items in this study are drawn from or adapted from
those in earlier environment, climate change, and sustainable household practices research
studies, using Churchill’s [61] work as a reference. The first part of the data gathering
instrument included questions about the students’ socioeconomic and educational back-
grounds. The second component of the data collection instrument included questions about
students’ environmental knowledge and climate change awareness. The third section of
the data collection instrument included questions about students’ attitudes towards the
environment, followed by a section containing questions related to their pro-environmental
intentions. The last section of the data collection instrument was about the adoption of
sustainable practices. Except for the questions in Section 1, all were answered on a 5-point
Likert scale. The whole research procedure is explained in Figure 2.
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3.2. Empirical Analysis

The structural equation model (SEM) combines the strengths of factor and path anal-
ysis into a single powerful multivariate statistical tool. SEM can examine the association
between multiple effects, multiple influences, and latent variables, and it incorporates
regression analysis, analysis of variance, factor analysis, and path analysis [62–64]. All of
the variables in this research were interrelated in some way, either as latent variables or
through the interaction between the two. PLS-SEM is a second-generation multivariate
structural equation modeling approach. Even for small sample size studies, it eliminates
distribution assumptions and has superior statistical power [65]. The validity of items
employed in constructs is readily checked using PLS due to a reduction and validation
procedure performed prior to building the final structural model for each manifest variable.
Prior work specifies 100 as the minimal respondents for obtaining unbiased findings by
using this model [66]. Furthermore, Hair et al.’s [67] ten times rule and G*power revealed
the sufficiency of this study’s respondents for this model. This work relied heavily on the
approach to analysis proposed by Hair et al. [67]. The PLS-SEM approach consists of a
measurement model and a structural model [68].

4. Results
4.1. Background of Respondents

Table 1 presents the socio-demographic background of study participants. These
characteristics provide important information about the respondents’ backgrounds, such as
their age, education, current residence, permanent residence, gender, and educational level.
More than one-third of the students reported that they have taken at least one course related
to the environment during their studies. More than 90% of the participating students were
between the ages of 16 and 25. More female students participated in this study compared
to males. A large majority of the participating students were living in dormitories. More
than one third of the students belong to rural areas. A large majority of the participants
were undergrad students.

Table 1. Socio-demographic characteristics.

Characteristics Aspects Percentage

Education
With an environment related course 38.41

Without environment related course 61.59
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Table 1. Cont.

Characteristics Aspects Percentage

Study level

Bachelor 79.00

Master 20.50

Ph.D. 0.50

Age

16–20 years 43.33

21–25 years 48.22

>25 years 8.45

Gender
Male 40.60

Female 59.40

Current residence
Dormitory 73.75

House 26.25

Residential background
Rural 36.68

Urban 63.32

Level of education
Undergraduate 75.50

Master/doctorate 24.50

4.2. Descriptive Statistics of the Constructs

Descriptive data for all variables and items used in this analysis are presented in
Table 2. The students reported high EKN, and their knowledge related to the individual
item also varied from a low to very high level in the EKN construct. According to the
descriptive findings, the CCA of the students indicated that they had a high level of
awareness of climate change. Similarly, they depicted their awareness level as being
very high in the majority of individual items of the CCA construct. Overall, the students
displayed a moderate EAT, with an average score of 3.40. Most of these individual items
also describe a moderate attitude in the EAT construct. The students reported low PEI, and
most of the individual items also described the low level of intention of the students. At
last, SHCP indicates that their adoption level is low, while the very low level of adoption
of some individual SHCP is also observed among the students. In short, the adoption of
individual items under SHCP varies from low to very high.

Table 2. Constructs and their items.

Construct Items Abbreviation Mode/Mean

Environmental Knowledge [69]

EKN 3.75 (1.78)

Global warming is mostly caused by the sun radiation EKN1 3

CO2, CH4 and water vapor are main greenhouse gases EKN2 4

Everyone should respond to sustainable natural resource use EKN3 5

The energy used by households have a huge impact on the
environment * EKN4 4

Ozone layer in absorbing harmful solar radiation EKN5 3

Deforestation will not affect our daily lives EKN6 4

Environmental protectionist often oppose the use fossil fuels EKN7 4

Climate change awareness [70]

CCA 4.14 (1.53)

Climate change is a consequence of ozone layer depletion CCA1 4

Climate change is caused by greenhouse gasses emissions CCA2 3

Individuals can do a lot to lessen climate change CCA3 4

Human activities are the main cause of climate change ** CCA4 5

Climate change is a major hurdle in sustainable
economic development CCA5 4
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Table 2. Cont.

Construct Items Abbreviation Mode/Mean

Environmental attitude [71]

EAT 3.4 (1.29)

Worried about the consumption behaviour and environment *** EAT1 3

Feel mortified when I find that in my surrounding no care is
given to ecology EAT2 4

I often pay attention to environmental issues EAT3 3

People have the responsibility to protect the environment EAT4 4

Major sociopolitical changes are required to protect environment EAT5 2

Human beings should live in harmony with nature EAT6 3

Everyone should do enough to save scarce natural EAT7 4

Pro-Environmental intentions [39]

PEI 3.23 (1.77)

I always intend to save food, water, and energy as much as I can PEI1 4

I always intend to save as much natural resources as I can PEI2 4

I always intend prefer to travel as environmentally friendly
as possible PEI3 3

I always intend to sift trash and recycle as much as possible PEI4 2

I always intend to buy green products PEI5 3

I would like to spend more on environmentally friendly
products rather than conventional products. PEI6 3

If I will have the opportunity to take part in environmental
oriented organization, I always will be ready to become an
active member

PEI7 3

Sustainable household consumption
practices [72,73]

SHCP 3.16 (1.89)

I manage my kitchen with FIFO strategy SHCP1 3

I avoid using disposable tissue papers SHCP2 3

I eat food without packaging SHCP3 2

I clean the kitchen with clothing rather than paper. SHCP4 4

I avoid using disposable plates, spoons, forks and glasses for
eating/drinking SHCP5 3

I conserve energy by implementing energy-saving practices
(turning off lights when not in use, using natural light
throughout the day, using regular water, and so on)

SHCP6 3

I use renewable energy source (solar energy) SHCP7 4

I save water by adopting saving techniques (Turn off the tap
whilst cleaning teeth, soaping body, combing laundry etc.). SHCP8 2

I buy local and domestic products SHCP9 2

I try to use decomposable products SHCP10 4

I avoid using plastic bags for shopping SHCP11 2

I avoid buying food items already present SHCP12 4

Values in parenthesis are standard deviation. 1.00–1.80 = very low; 1.81–2.60 = low; 2.61–3.40 = moderate;
3.41–4.20 = high and 4.21–5.00 = very high. EKN = Environmental knowledge, CCA = Climate change aware-
ness, EAT = Environmental attitude, PEI = Pro-environment intentions, and SHCP = Sustainable household
consumption practices. *, **, and *** items reversed (1 strongly agree, 5 strongly disagree).

4.3. Measurement Model

The measurement model was evaluated using six different goodness-of-fit indices and
convergent and discriminant validity analyses. These were the composite reliability (CR)
and the average variance extracted (AVE). In order to determine whether or not the items
employed in the measurement of latent variables or constructs had convergent validity, the
factor loading of each item was taken into consideration and compared to the threshold
value. The literature recommends that the factor loading of individual items should not
be less than 0.70 when attempting to measure the convergent validity and that items of
all constructs with a lower value than threshold value should be removed [68,74]. By
following this rule, we removed all individual items which had factor loading less than
the recommended value. All above conditions were satisfied for including items in the
respective constructs (Table 3).
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Table 3. Measurement model (confirmatory factor analysis) and validity confirmation parameters.

Construct/Items Factor Loadings Cronbach Alpha CR AVE
EKN 0.873 0.967 0.806
EKN1 0.935
EKN2 0.921
EKN3 0.913
EKN4 0.895
EKN5 0.864
EKN6 0.82
EKN7 0.811
CCA 0.893 0.947 0.782
CCA1 0.921
CCA2 0.892
CCA3 0.878
CCA4 0.823
CCA5 0.816
EAT 0.893 0.974 0.843
EAT1 0.932
EAT2 0.903
EAT3 0.897
EAT4 0.845
EAT5 0.832
EAT6 0.834
EAT7 0.829
PEI 0.932 0.948 0.724
PEI1 0.945
PEI2 0.921
PEI3 0.915
PEI4 0.874
PEI5 0.839
PEI6 0.83
PEI7 0.821
SHCP 0.877 0.971 0.739
SHCP1 0.932
SHCP2 0.902
SHCP3 0.897
SHCP4 0.863
SHCP5 0.854
SHCP6 0.851
SHCP7 0.849
SHCP8 0.834
SHCP9 0.828
SHCP10 0.819
SHCP11 0.812
SHCP12 0.809
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The CR coefficient was computed in order to evaluate the construct’s validity. It is
essential that the value of the CR coefficient be greater than 0.60 [75,76]. Otherwise, the
construct validity of the models will be compromised. In addition, a CR value >0.70 is suf-
ficient to characterize the model that should be used for further analysis [77]. The model’s
suitability for confirmatory purposes may be represented by a CR value ≥0.80 [78]. The
value of the CR for each of the variables is >0.94 and the study satisfies all of the conditions
outlined above for continuing the research. Moreover, one additional convergent validity
assessment parameter, known as the AVE, whose values for each construct should be
greater than the threshold level of 0.50 [68,79], was also confirmed. The AVE is considered
to >0.50 when the explained variance is found to be greater than the error variance [80].
Based on these findings, it was found that both the convergent validity and the construct
validity of the measurement model are satisfactory.

The Cronbach’s alpha, Nuder–Richardson equations, and split-half reliability are the
three techniques that are frequently used to assess the homogeneity of indicators. The
strong association of the assessed items results in a higher alpha score, which illustrates
homogeneity. The Nunnally’s norm, which is appropriate when the alpha value is at
or above 0.70, has largely gained acceptance among researchers [81]. Cronbach’s alpha
associated with the latent variable must be >than the threshold of 0.70 [82,83]. The results
showed that the value for all of the constructs where was >0.85, which confirmed the typical
internal consistency and stability of the constructs.

The latent variables must be independent of one another [68] and this can be evaluated
through discriminant validity (DV). The DV states that each latent variable or construct is
unique from all of the rest latent constructs in the model. By comparing a latent variable’s
correlation coefficient with those of all other latent variables, the square root of AVE
quantifies the DV of that variable. A constructs’ AVE must have a square root bigger
than its correlation coefficient with each other [84]. The diagonal line shown in Table 4
supported DV: the greater the square root of AVE value in contrast to the correlation values
with other constructs, the greater the variance explained by the construct with its own
measure in comparison to other measures [80]. Additionally, the discriminant validity of
the heterotrait-monotrait ratio (HMR) values was examined [85]. The fact that the HMR is
less than 0.90 [77] also lends support to its discriminant validity.

Table 4. Discriminant validity of the latent variables included in the model.

Fornell-Larcker Criterion

EAT CCA EKN PEI SHCP

EAT 0.918

CCA 0.456 0.884

EKN 0.542 0.603 0.898

PEI 0.432 0.302 0.673 0.851

EED 0.374 0.539 0.534 0.468

SHCP 0.563 0.552 0.493 0.605 0.860

Heterotrait-Monotrait Ratio (HTMT)

EAT CCA EKN PEI SHCP

EAT

CCA 0.634

EKN 0.477 0.511

PEI 0.452 0.439 0.457

SHCP 0.761 0.472 0.621 0.503
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4.4. Goodness of Fit Indices

Model fit indices were examined before testing the research hypotheses to determine
the overall fit of the models. All index values for the final suggested model indicated an
acceptable match (χ2/df ratio = 3.13, GFI = 0.970, CFI = 0.950, NFI = 0.927, AGFI = 0.942,
RMSEA = 0.049). The validation of these statistics/indices adds to the case for further
investigation. The findings of statistical indicators are shown in Table 5.

Table 5. Goodness of fit measures.

Goodness of Fit Measures Structural Model

χ2/df 3.13

GFI 0.970

CFI 0.950

AGFI 0.942

NFI 0.927

RMSEA 0.049

4.5. Hypotheses Testing

The results obtained from testing hypotheses (H1–H7) are presented in Table 6. Simi-
larly, the significant and positive impact of environment knowledge on the pro-environment
intentions (H1) was confirmed by the coefficient value (β = 0.684, t-value = 9.50, p < 0.01),
while the impact of environmental knowledge on environmental attitude (H2) was also sup-
ported by the path analysis (β = 0.342, t-value = 2.923, p < 0.01). The coefficient value of H3
(β = 0.549, t-value = 4.463, p < 0.01) also confirmed the positive impact of climate change
awareness on the students’ pro-environment intentions. The impact of climate change
awareness on environmental attitude (H4) was not supported based on the coefficient value
(β = 0.202, t-value = 0.415, p > 0.01). The hypothesis H5 is supported according to the value
of the coefficient (β = 0.653, t-value = 14.32, p < 0.01). This implies that the environmental
attitude of the students has a significant positive impact on their pro-environment intentions.

Table 6. Path coefficients and hypothesis testing.

Path Coefficients

Hypotheses Direction β SD t-Value f2 Q2 R2 Decision

H1 EKN→ PEI 0.684 0.072 9.500 0.277 0.362 0.689 Accepted

H2 EKN→ ATT 0.342 0.117 2.923 0.259 0.467 0.522 Accepted

H3 CCA→ PEI 0.549 0.123 4.463 0.050 0.301 0.643 Accepted

H4 CCA→ ATT 0.202 0.487 0.415 0.100 0.103 0.582 Rejected

H5 ATT→ PEI 0.653 0.046 14.320 0.184 0.276 0.691 Accepted

H6 PEI→ SHCP 0.823 0.098 8.398 0.463 0.398 0.702 Accepted

H7

With Courses 0.645 * Accepted

Without courses 0.232 *

∆Z scores 3.57 *

Note: t-value ≥ 2.32 reflects statistically significant level at * 1%. SD is standard deviation.

The crucial ratios for the changes in regression weights between education type groups
(with and without environment courses) were calculated in order to test the categorical
moderation hypothesis (H7). p-values were derived from these key ratios to assess the
statistical significance of the finding. Results are summarized in Table 6 of the hypotheses
summary. The findings showed that pro-environmental intentions of the students had a
positive and statistically significant effect on sustainable household consumption practices
for both the education type with environment courses (β = 0.645, p < 0.01) and the education
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type without environment courses (β = 0.223, p < 0.01). It was also shown that the impact of
pro-environmental intentions on sustainable household consumption practices was greater
for those whose education included environmental courses than for those whose education
did not. Therefore, H7 hypothesis can be accepted.

5. Discussion

This study was planned to provide a broad overview of the association between stu-
dents’ environmental knowledge (EKN), climate change awareness (CCA), environmental
attitudes (EAT), and pro-environmental intentions (PEI) toward the adoption of sustainable
consumption practices (SHCP). Moreover, the moderating role of environmental education
between PEI and SHCP was also assessed in this study. The relative analysis of learners
with different educational backgrounds (with and without environmental sources) on
the adoption of SHCP is distinctive, as surveys usually aiming at student environmental
behavior ignore the students’ educational backgrounds. Thus, the study would add to the
literature and assist policymakers in controlling environmental degradation in China as
well as the rest of the world. The students had a high level of EKN, which described that
the university students knew about environment-related changing factors and local and
international sustainability issues and were aware of causes of environmental degradation.
This might be a result of the environmental issues brought about by current development
activities having an impact on the young generation. Similarly, Zsóka et al. [71] stated that
university students had higher levels of EKN than high school students. Our results are in
line with Cheung et al. [86], who also reported the highest mean score of students related
to their EKN compared to other constructs of the study.

The students in the current study had a high level of CCA. The reason for climate
change is the most urgent and important subject widely discussed on electronic, social,
and print media. Lee [87], Robelia et al. [88], Westerman et al. [89], and Petrovic et al. [90]
also described the role of social media in the dissemination of climate change related
information. Moreover, universities around the globe also actively keep organizing different
awareness seminars, symposiums, and awareness walks about climate change throughout
their calendars these days. The attitude is one of the most important determinants of the
personal intentions toward the adoption of any stimuli. Fielding et al. [91] considered
attitude an important indicator of intentions toward environmental activism. It would
appear that the students who participated in this study have a less positive or moderate
attitude level towards environmental issues. This is especially obvious when it comes to
the environmental challenges that are more closely tied to their lives [70].

The study findings depicted that ATT, CCA, and EKN had a positive and significant
influence on the PEI of students. The positive impact of students’ attitudes describes the
young generation’s positive thinking and beliefs toward environmental issues and shows
their concerns about environmental degradation on planet Earth. According to Ajzen and
Fishbein [92], specific attitudes toward a certain behavior will be a stronger predictor of the
intention to engage in that behavior. They claim that this will be the case because specific
attitudes predict the intention to engage in behavior more precisely. Dunlap et al. [93] also
reported the same results, and they described the environmental attitudes as anticipating
activism intentions. Therefore, the students’ attitude is a significant predictor of their PEI.
Our results are also in line with the findings of Fielding et al. [91], e.g., in that having a
positive attitude causes greater intentions to engage in the behavior. De-Leeuw et al. [94]
also propose attitude as a significant predictor of PEI. Moreover, Yadav [95] also reported
the significant influence of attitude on eco-friendly buying intentions.

EKN is not fully revealed in everyday life [32,96,97]. According to Frick et al. [98], those
who have an extensive knowledge of environmental issues would be able to identify viable
solutions and appreciate the value of eco-friendly practices. Various studies have explored
the role of EKN on environmental intentions and purchasing behavior. Liu et al. [39] noted
in their study that the effect of EKN positively and significantly affects environmentally
responsible behaviors. The casual relationship between EKN and environmentally oriented
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acts may have possible intermediaries, and intentions can mediate the relationship between
knowledge and behavior. Thus, intention also mediates the causal relationship between
factual knowledge and behaviors [39]. For example, EKN is an important factor in consumers’
intentions to make eco-friendly purchases [99,100]. According to Molina et al. [101], the
ecological knowledge of the students influences their environmental-oriented intentions and
behaviors. Moreover, in the case of marine ecology, the knowledge of the visitors about the
conservation of marine environments drastically promotes marine environmental protection
intentions [102]. Consumers who have a greater knowledge of the environment and are aware
of climate change over the long term are more likely to spend more money on environmentally
friendly products [103] and are more eager to buy environmentally friendly items [104]. Our
results corroborate with those of Molina et al. [101] regarding the role of environmental
knowledge and environmental intentions.

The positive impact of EKN on the overall attitude of the students is an important
implication of the results. The students with good EKN tend to have a more environ-
mentally oriented attitude. The EKN plays a vital role in forming the students’ attitudes.
Many studies have explored the role of knowledge in the formation of the attitude and
have concluded that knowledge can promote the environmental attitude [94,105,106]. Liu
et al. [39] describe that knowledge is a fundamental element of developing an attitude,
and intention plays an intermediary role between knowledge and pro-environmental be-
havior. The EKN and attitude are strongly associated, and they reinforce one another [34]
particularly when people are looking for information on environmental problems. Bar-
ber et al. [107] and Flamm [105] stated that increased EKN leads to a positive shift in
environmental attitudes, which in turn motivates individuals to make green purchases.
Similarly, Polonsky et al. [108] reported that more knowledge leads to a change in people’s
attitudes toward green products. The study results also correlated with that Zsóka et al. [71],
who also affirmed that environmental knowledge is the foundation for creating favorable
environmental attitudes.

The study’s findings also corroborated the moderating role of EE between PEI and
the adoption of SHCP. The impact of PEI on SHCP was greater for those students whose
education background included environmental studies than for those whose education did
not. Understanding environmental challenges while in school or in daily life is likely to
have a significant impact on students’ views. The EE significantly causes the behavioral
change that may promote the behavioral changes, and it fosters the students’ intentions
toward the adoption of SHCP. According to Boyes et al. [51], environmental education has
the greatest potential for influencing student behavior via ecofriendly actions.

6. Conclusions

A large majority of the world population consists of young people, China alone has
over 400 million, and their daily actions regarding the environment will determine the
future of their country as well as the world. The literature regarding youths’ environ-
mental knowledge, climate change awareness, environmental attitude, pro-environmental
intentions, and sustainable household consumption practices is very scarce. Therefore,
this study was intended to deliver an inclusive overview of the association between stu-
dents’ environmental knowledge, climate change awareness, environmental attitudes,
and pro-environmental intentions toward the adoption of sustainable household con-
sumption practices. Moreover, the moderating role of environmental education between
pro-environmental intentions and the adoption of sustainable consumption practices was
also assessed in this study.

The descriptive results showed that students have higher environmental knowledge
and climate change scores, but their pro-environmental and adoption scores are compar-
atively lower. This depicts an important conclusion: higher environmental knowledge
and climate change awareness do not always fully translate into environmental protection
actions. The results of PLS-SEM revealed that environmental knowledge, climate change
awareness, and environmental attitudes all positively affect pro-environmental intentions.
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The findings further revealed that environmental education moderated pro-environmental
intentions toward the adoption of sustainable consumption practices. Moreover, environ-
mental knowledge and climate also significantly influence the environmental attitudes of
the students. The findings of the current study provide clear insights about the students’
willingness to adopt sustainable household practices for promoting a cleaner environment
and minimizing environmental degradation. It was also shown that the impact of pro-
environmental intentions on sustainable household consumption practices was greater for
those whose education included environmental courses than for those whose education
did not.

Based on the findings, it may be suggested that environment-related courses be incor-
porated into the study plans of each discipline as a compulsory subject. This may give the
students basic knowledge of environmental issues and their solutions, which may play
an important role in shaping their green intentions and environment-protecting actions.
Moreover, education institutes should frequently organize environmental-related seminars
and sessions with environmental experts to improve the young generation’s, i.e., university
students, secondary school students, and even children from kindergartens, environmen-
tal behavior. In this regard, environmental departments at the university need to play
a pro-active and leading role in environmental awareness programs to make students
aware of the environment’s problems. It is also suggested that each university should
have an environment department or at least have one environmental expert as a faculty
member for guiding students. Additionally, extensive use of social media by students
can also provide a means of informal education by arranging a competition among the
students for environmental-oriented videos or speeches that must give an awareness mes-
sage toward the adoption of sustainable practices. Thus, we conclude that environmental
knowledge and environmental education can play an important role in shaping an envi-
ronmentally friendly lifestyle for a clean environment to meet the requirements of both
the current and future generations. Future studies can verify and expand the findings of
the current study by collecting longitudinal data using other sampling techniques in other
developing countries.
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