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Abstract

This study assessed sustainable solid waste management (SSWM) practices in
selected senior high schools in the New Juabeng North Municipality, Ghana,
using a descriptive survey design. Data were collected via observation check-
lists and structured questionnaires administered to 360 students from four se-
lected schools through purposive and simple random sampling. A waste char-
acterization study was conducted across the school compound, including din-
ing halls, dormitories, classrooms, and common areas, over a four-week pe-
riod. The composition was determined based on the observed frequency of
waste items, tallied by two trained researchers using a standardized checklist,
following a modified ASTM Committee D-34 on Waste Management protocol
for visual characterization. Results indicated that plastics (37%), paper (25%),
and packaging materials dominated the waste stream, reflecting student con-
sumption and institutional activities. While students exhibited high awareness
(mean index = 2.64) and positive attitudes (mean index = 2.67) toward SSWM,
their actual practices were notably low (mean index = 1.67), particularly in
waste segregation, recycling, and composting. Correlation analysis revealed
strong positive association between awareness and attitudes (p = 0.64, p <
0.001, 95% CI [0.57, 0.70]) and between attitudes and practices (p = 0.71, p <
0.001, 95% CI [0.65, 0.76]), but a weaker link between awareness and practices
(p =0.58, p<0.001, 95% CI [0.50, 0.65]). This underscores that positive atti-
tudes are a more critical factor associated with behavior than awareness alone.
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The study concludes that bridging the knowledge-practice gap requires inte-
grated interventions beyond awareness campaigns. We recommend that school
authorities, in collaboration with municipal assemblies, establish functional re-
cycling units, provide adequate waste segregation infrastructure, and integrate
practical waste management activities into curricular and co-curricular activi-
ties through environmental clubs and school-based campaigns.

Keywords

Sustainable Solid Waste Management, Knowledge-Attitude-Practice (KAP)
Model, Senior High Schools, Waste Segregation, School-Based Waste
Management, Awareness-Practice Gap

1. Introduction

Solid waste management remains one of the most critical environmental chal-
lenges confronting both developing and developed nations. As global population
increases and consumption patterns shift, the volume of waste produced contin-
ues to rise at an alarming rate. In 2015, the world generated approximately 2 bil-
lion metric tons of solid waste, a figure projected to rise to 3.4 billion metric tons
by 2050, with low-income countries expected to experience the most dramatic in-
creases (Valavanidis, 2023). Managing this growing waste stream requires coher-
ent systems that will ensure proper collection, transportation, treatment, and dis-
posal of waste, supported by strong regulatory frameworks, adequate infrastruc-
ture, and informed public participation (Jayaraman, Tripathi, & Ramakrishnan,
2026). Waste management therefore encompasses not only technical processes
but also behavioral, educational, and organizational components necessary for
maintaining a healthy environment (Al-Fakih & Almarani, 2025).

Solid waste management remains a persistent challenge in many developing
countries, including Ghana due to factors such as inadequate infrastructure, poor
planning, rapid urbanisation, limited public awareness, and weak enforcement of
sanitation laws (Zohoori & Ghani, 2017). These challenges have resulted in wide-
spread littering, indiscriminate dumping of waste, clogged drains, pollution of wa-
ter bodies, and increased incidence of sanitation-related diseases. Urban centers
are particularly affected, as the growing population exerts pressure on already
strained waste management facilities (Barimah et al., 2025). Schools, especially
senior high schools are not exempt from these challenges. As spaces that host large
numbers of students daily, they generate significant quantities of solid waste, yet
many lack organized systems for segregation, recycling, or safe disposal (Boateng,
Boakye-Ansah, Baah, Aboagye, & Kyeremeh, 2023). This undermines the school
environment and exposes students and staff to potential health risks.

These waste management challenges are increasingly evident in the New Juabeng
North Municipality of the Eastern Region of Ghana. Although solid waste bins
and designated dumpsites exist in most senior high schools, observations show
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that students frequently engage in improper disposal behaviors, including litter-
ing, open dumping, and poor handling of non-biodegradable materials. Such be-
haviors result in serious environmental problems, including mosquito breeding
in discarded tins, blockage of drains, contamination of the environment, and gen-
eral deterioration of sanitation conditions (Abdullah et al., 2024).

Prior studies have highlighted the importance of awareness, attitudes, and prac-
tices in influencing sustainable waste management, yet there is limited empirical
evidence focusing specifically on students within this municipality (Owojori, Mu-
laudzi, & Edokpayi, 2022). This lack of localized research creates a gap in under-
standing how students perceive and engage in Sustainable Solid Waste Manage-
ment (SSWM) within their school environment. The purpose of the study was to
assess sustainable solid waste management practices in selected senior high schools
in the New Juabeng North Municipality. Specifically, the study examined the types
of solid waste generated, students’ awareness of sustainable waste management,
their disposal practices, and their attitudes toward sustainable management of

solid waste within the school environment.

2. Literature Review
2.1. Solid Waste Management

Solid waste management (SWM) encompasses the systematic control of the gen-
eration, storage, collection, transport, processing, and disposal of solid waste (Pires,
Martinho, Rodrigues, & Gomes, 2019). Effective SWM is important for maintain-
ing public health, environmental integrity, and aesthetic values, especially within
educational institutions such as senior high schools. The increasing student pop-
ulations and diverse activities in these schools contribute to significant waste gen-
eration, necessitating comprehensive management strategies. Studies focusing on
senior high schools in Ghana have revealed that the predominant types of waste
generated include organic materials, plastics, paper, and metals. For instance, re-
search conducted in the Ashanti Region identified that organic waste constituted
approximately 70.91% of the total waste, followed by plastics at 11.24%, metals at
5.64%, textiles at 4.67%, and paper at 2.13% (Anyine, 2022). This composition
emphasizes the necessity for targeted waste management practices that address
the specific waste streams prevalent in these educational settings.

The rate of waste generation in senior high schools varies, with per capita daily
generation rates ranging from 0.02 to 0.13 kg, averaging around 0.056 kg per stu-
dent per day (Safo-Adu & Owusu-Adzorah, 2023). Factors influencing these rates
include the school’s population size, the presence of boarding facilities, and the
consumption patterns of students. Notably, schools with larger student popula-
tions tend to have lower per capita waste generation rates, possibly due to econo-
mies of scale in resource utilization and waste production. Despite the implemen-
tation of waste management systems in some schools, challenges persist. A com-
parative analysis between urban and rural senior high schools in the Ashanti Re-

gion revealed that while both had waste management practices in place, they faced
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distinct challenges. Urban schools struggled with inadequate waste collection rou-
tines, whereas rural schools contended with poor student attitudes toward waste
management (Stromquist, 2005). A common issue across both settings was the
lack of sufficient resources for effective waste management.

The implications of inadequate SWM in schools are profound, affecting envi-
ronmental quality and public health. For instance, in the Wa Municipality, poor
waste disposal practices have been linked to unsanitary conditions, leading to dis-
ease outbreaks such as cholera and other diarrheal diseases (Palamuleni, 2002).
The absence of proper waste segregation, insufficient disposal facilities, and irreg-
ular waste collection exacerbate these issues, highlighting the need for compre-
hensive waste management strategies. Several recommendations have been pro-
posed to address these challenges. Encouraging composting of organic waste can
significantly reduce the volume of waste requiring disposal and provide a valuable
resource for agricultural activities. Implementing source separation by providing
designated bins for different waste streams can facilitate recycling and reduce en-
vironmental pollution (Moh, 2017).

Additionally, integrating environmental sanitation education into school cur-
ricula and forming environmental clubs can enhance students’ awareness and par-
ticipation in sustainable waste management practices. The role of external stake-
holders, including municipal assemblies and waste management companies, is
important for regular waste collection services, the provision of adequate waste
disposal facilities, and the monitoring of waste management practices. This sup-
port can help schools maintain clean and healthy environments (Mensah, 2019).
Collaborations between schools and these entities can lead to more efficient and

sustainable waste management systems.

2.1.1. Composition of Solid Waste

Solid waste, commonly referred to as refuse or garbage, includes a wide range of
materials that are discarded after use and are no longer considered valuable by the
user (Hannan et al., 2015). These waste materials may be generated from residen-
tial, commercial, industrial, or institutional sources, with senior high schools form-
ing a significant portion of the institutional category. Solid waste in the school
environment reflects the variety of daily human activities carried out within edu-
cational settings, such as eating, learning, maintenance, sanitation, and adminis-
trative tasks (Mpuangnan, Mhlongo, & Govender, 2023). As education institu-
tions grow in student population and facilities, the volume and complexity of solid
waste generated also increases. In the context of senior high schools, the compo-
sition of solid waste generated are diverse, ranging from biodegradable organic
waste to non-biodegradable items. Organic waste in schools typically includes left-
over food, fruit peels, vegetable scraps, and other forms of kitchen waste produced
from school canteens or food vendors (Derqui, Fernandez, & Fayos, 2018). These
wastes are often produced in large quantities, especially in boarding schools where
meals are prepared and served regularly.

Another category of solid waste found in schools is paper waste. This includes
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used notebooks, examination papers, textbooks, administrative documents, pack-
aging materials, and other forms of paper-based products. The educational pro-
cess heavily relies on printed materials, contributing significantly to paper waste
generation (Smyth, Fredeen, & Booth, 2010). Despite the increased use of digital
technologies in teaching and learning, paper remains a core instructional material
in most schools in developing countries. This trend has been confirmed in studies
indicating that paper waste makes up to 30% - 40% of the total waste stream gen-
erated in schools (Gallardo et al., 2016). Additionally, plastic waste is also highly
prevalent in school environments. As students and staff commonly use plastic
bags, water sachets, beverage bottles, food wrappers, and other packaging materi-
als which are often discarded. These materials are non-biodegradable and pose a
long-term threat to the environment. In a study conducted across selected public
schools in Nigeria, plastic waste constituted over 35% of the waste generated by
students (Uzodianya, 2026). The increasing dependency on packaged foods and
bottled water in senior high schools contributes significantly to the rise in plastic
waste.

Furthermore, e-waste is an emerging category of solid waste in senior high
schools, resulting from the growing use of electronic devices for administrative,
instructional, and recreational purposes. E-waste including broken or obsolete
electronic gadgets such as calculators, projectors, printers, computer components,
and mobile phones (Kumar et al., 2024). These materials, though less frequently
generated compared to paper and plastic, require careful handling and disposal
due to the hazardous substances they contain. Improper disposal of e-waste can
result in environmental contamination and health issues for school occupants.
Metal and glass waste are also present in schools, though in relatively smaller
quantities. Metal waste arises from damaged furniture, cans, and electrical fittings,
while glass waste including broken windows, laboratory apparatus, and beverage
containers. These waste forms, though less frequent, pose the risk of injury and
require special attention in waste handling procedures (Ho & Chen, 2018). Labor-
atory-based schools are particularly prone to generating glass and chemical-re-
lated solid waste due to the nature of science practical lessons.

Textile waste is another form of solid waste that has been identified in schools,
particularly in settings where uniforms, dormitory bedding, curtains, and sports-
wear are used. Worn-out clothing, torn mattresses, and discarded fabrics from
school sewing activities constitute textile waste (Wojnowska-Baryla et al., 2024).
Though generated less frequently, these wastes occupy large volumes of space and
are often difficult to manage due to their bulkiness. Sanitary waste including used
sanitary pads, tissues, and diapers are increasingly being generated in co-educa-
tional and boarding schools. These materials, when not well-managed, pose sig-
nificant health risks and cause discomfort, especially in female dormitories and
washrooms. The increase in female enrolment in senior high schools has led to a
corresponding rise in sanitary waste and their management is often overlooked

due to cultural taboos and lack of adequate facilities for safe disposal (Gbogbo et
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al., 2025).

2.1.2. Awareness of Sustainable Solid Waste Management

Awareness encompasses the understanding, attitudes, and behaviors related to
waste generation, segregation, recycling, and disposal in an environmentally re-
sponsible manner (Almulhim & Abubakar, 2021). Several studies have high-
lighted the pivotal role of awareness in promoting sustainable solid waste man-
agement practices. In a study conducted in Kawangware, Nairobi County, by Mor-
ara, Djongana, & Awuor (2023) found that mass media campaigns significantly
influenced public awareness of proper solid waste management. The study re-
vealed that strategic communication through various media channels effectively
educated residents about waste management practices, leading to improved be-
haviors. Similarly, in Dodoma City, Tanzania, research by Mushi (2024) indicated
that a majority of market vendors lacked awareness of sustainable SWM measures,
underscoring the need for targeted educational interventions.

Educational institutions play an important role in fostering awareness among
students, who are instrumental in shaping future environmental practices. Kyere,
Addaney, & Akudugu (2019) investigated the awareness levels of basic school pu-
pils in Dormaa Municipality, Ghana, and found that early exposure to waste man-
agement education through class discussions significantly enhanced students’ un-
derstanding of proper waste practices. However, the study also noted that while
awareness levels were high, translating this knowledge into consistent practice re-
mained a challenge. The gap between awareness and actual practice is a recurring
theme in SWM literature. A study by Liao & Li (2019) examining students’ atti-
tudes towards municipal solid waste management revealed that although aware-
ness levels were adequate, especially among high school students, the adoption of
appropriate practices was lacking. This discrepancy suggests that awareness alone
is insufficient; there must be concerted efforts to encourage behavioral change and
active participation in waste management initiatives.

In Malaysia, Swesi et al. (2019) explored the knowledge and practices of sus-
tainable SWM among rural communities. The study found that initial knowledge
levels were low; however, after educational briefings and practical demonstrations
on composting, there was a significant improvement in both awareness and prac-
tice. This finding emphasizes the effectiveness of hands-on, community-based ed-
ucation in enhancing sustainable waste management practices. Despite the posi-
tive outcomes, challenges persist in ensuring widespread awareness and practice
of sustainable SWM. In Tehran, a study by Zand, Heir, & Khodaei (2022) revealed
that only one-third of residents had appropriate awareness of solid waste manage-
ment. The study highlighted deficiencies in public education and participation,
suggesting that without adequate training and facilities, public engagement in
waste management remains limited.

Furthermore, cultural and societal factors influence awareness and practices re-
lated to SWM. In Malaysia, a study by Al-Sari’ & Haritash (2025) using logistic
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regression analysis found that only 37.91% of respondents were aware of solid
waste management and environmental care. The study emphasized the need for
broad-based awareness campaigns that consider cultural values and individual re-
sponsibilities to enhance environmental sustainability. Bridging the gap between
awareness and action requires comprehensive strategies that encompass educa-
tion, policy implementation, and community engagement. A study by Badawi et
al. (2024) utilized the theory of planned behavior to analyses the relationship be-
tween awareness and actual waste management practices. The study found that
awareness of specific municipal solid waste management policies was the strong-
est predictor of positive attitudes and behaviors, indicating that policy awareness
can significantly influence individual actions.

Twumasi (2017) conducted a study in Ghana, specifically in the Winneba Mu-
nicipality, revealing that while many residents were aware of SWM strategies,
there was a significant gap between awareness and actual practice. The study em-
phasized the need for increased social commitment to enhance participation in
waste management activities. Another study conducted in Malaysia by Salleh et
al. (2020) and it explored the knowledge and practices of sustainable SWM among
rural communities. The study found that initial knowledge levels were low; how-
ever, after educational briefings and practical demonstrations on composting,
there was a significant improvement in both awareness and practice. The role of
formal education in raising awareness is further emphasized in a review by Debrah
et al. (2021), which analyzed environmental knowledge, awareness, attitudes, and
practice studies on SWM from 2010 to 2019 in developing countries. The review
highlighted that while students at both secondary and tertiary levels had positive
environmental attitudes and high awareness of environmental issues, there was a
lack of practical education to guide students in applying SWM practices.

Moreover, a study in Northern Malawi by Kamanga et al. (2024) emphasize the
importance of public awareness campaigns and programs in enhancing public
participation in SWM. The study suggested that incentives for recycling and waste
reduction, along with improved communication and engagement of residents, can
significantly increase public participation in waste management. According to
Anokye et al. (2025), the awareness of sustainable solid waste management has
improved in various regions, but translating this awareness into consistent and
effective practices remains a challenge. Comprehensive strategies that encompass
education, policy implementation, and community engagement are essential to

bridge the gap between awareness and action.

2.1.3. Practices Towards Sustainable Solid Waste Management

Sustainable solid waste management remains a global and local issue, especially
in Ghana where poor waste management practices continue to jeopardize public
health and environmental quality (Barimah et al., 2025). The practices of individ-
uals and institutions toward sustainable waste management determine the effec-
tiveness and sustainability of waste interventions. These practices encompass how

individuals generate, segregate, store, transport, recycle, and dispose of waste ma-
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terials. In recent times, there has been a noticeable shift toward promoting sus-
tainable practices, particularly in urban centers, however, several studies have
shown that in many regions, including parts of Africa, sustainable waste manage-
ment practices remain insufficient (Kusi-Appiah, Murphy, & Liu, 2025).

Several studies have emphasized that sustainable solid waste management de-
pends largely on the practices adopted by people in their daily routines. For in-
stance, the study conducted by Sarfo-Mensah et al. (2019). In Kumasi, Ghana re-
vealed that while some residents showed commitment to basic waste sorting and
recycling, the majority still depended on communal bins without separating waste,
thereby complicating the recycling process. This finding is supported by Gyimah
et al. (2021), who investigated households in Cape Coast and observed that alt-
hough most individuals were aware of the concept of sustainability in waste dis-
posal, they lacked the facilities and institutional support to implement best prac-
tices. The research further noted that ineffective collection systems and poor pub-
lic attitudes contributed to the indiscriminate dumping and burning of waste. Em-
pirical studies have also highlighted the strong relationship between awareness
and sustainable practices. Knowledge and awareness campaigns have often re-
sulted in improved waste behaviors in different communities. For instance, Larbi
etal. (2024), conducted a study among tertiary students in the Ashanti Region and
found a significant correlation between their awareness levels and their participa-
tion in recycling programs. Those who had been exposed to environmental edu-
cation programs were more likely to practice waste segregation and proper dis-
posal. Similarly, Essien and Spocter (2023) noted that among market vendors in
Accra, those who participated in community sensitization programs were better
informed about the environmental impacts of improper waste disposal and were
more likely to adopt sustainable practices.

Ithas also been established that practices toward sustainable waste management
are influenced by socio-cultural norms, infrastructure, and institutional frame-
works. Research by Omole et al., (2016) in Nigeria underscored that even when
people are aware of proper waste management methods, they may not adopt them
due to deeply rooted cultural practices or the absence of basic facilities such as
bins and recycling centers. The same study showed that in areas where municipal
authorities were consistent in waste collection and community engagement, resi-
dents were more responsive and committed to sustainable practices. This aligns
with findings from Njau, Onyango and Itegi (2024), who reported that a struc-
tured waste management system coupled with education created a favorable en-
vironment for better waste handling practices in schools and households across
Nairobi.

Conversely, several studies have also assessed the effectiveness of waste man-
agement initiatives in schools, particularly in the promotion of sustainable waste
management practices among students. According to Henyo et al. (2024), schools
serve as a microcosm of society where students’ exposure to waste management

education significantly affects their behavior at home and in their communities.
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Their study, which focused on senior high schools in the Eastern Region of Ghana,
found that students who received consistent instruction and participated in envi-
ronmental clubs demonstrated better waste management habits compared to
those who did not. In a similar vein, Larbi et al., (2024) highlighted that schools
that collaborated with local waste management authorities and integrated practi-
cal waste handling activities into their curricula achieved more sustainable waste
outcomes. A study by Duna (2015) surveyed residents in urban and peri-urban
areas in the Greater Accra Region and found that although the term “sustainabil-
ity” was familiar to most participants, many lacked comprehensive knowledge
about its implications in the context of waste management. The study emphasized
the need for targeted awareness campaigns that go beyond basic information dis-
semination and include demonstrations, community participation, and school-
based interventions.

Multiple researchers have identified the media, formal education, and commu-
nity workshops as the most effective channels for raising awareness. In a study
conducted in Uganda by Edodi (2023) discovered that radio and television pro-
grams were instrumental in educating the public about the dangers of improper
waste disposal and promoting sustainable alternatives such as composting and re-
cycling. Meanwhile, Kofi et al., (2023) in Ghana found that public participation in
local government meetings on sanitation issues significantly increased commu-
nity buy-in and led to better waste management practices. The same study high-
lighted those informal settlements, which are often excluded from these initia-
tives, remained hotspots for poor waste management. In the academic context,
sustainable practices are often tied to students’ exposure to environmental topics.
A study by Takyi et al. (2025) found that integrating environmental sustainability
into science and social studies curricula led to improved attitudes and practices
among junior high school students, therefore it would be appropriate if the envi-
ronmental sustainability is integrated into the science curricula in the senior high
schools in Ghana. They observed that students who engaged in project-based
learning on topics such as composting and waste segregation were more proactive
in implementing those practices both at school and at home.

Another dimension worth mentioning is the gendered nature of sustainable
practices. Recent work by Henyo et al. (2024) indicated that female students and
teachers were more likely to engage in and promote sustainable solid waste prac-
tices, largely due to their traditional roles in domestic hygiene and their active
participation in school-based clubs. This supports earlier findings by Amoah et al.
(2023), who argued that sustainability programs need to be inclusive and gender-
sensitive to be truly effective. Although, there is a positive effect on the practices
of sustainable solid waste management, it is clear that structural barriers such as
funding constraints, poor institutional coordination, and lack of infrastructure
continue to hinder progress. Osei-Bonsu (2026) stressed the need for government
commitment in bridging these gaps through policy implementation and funding

of waste programs, especially in schools. The authors suggest that awareness alone
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is insufficient without a supportive environment that allows people to act on their
knowledge. The literature also suggests that sustainable solid waste management
must be a shared responsibility among individuals, institutions, and governments.

Findings from a cross-country comparison by Karabulut & Manga (2025) in
Brazil, India, and South Africa indicated that countries that invested in both pub-
lic education and infrastructure experienced higher compliance with sustainable
waste management practices. They also noted that waste management strategies
that incorporated community participation yielded more durable and culturally
appropriate results. The convergence of education, infrastructure, and policy of-
fers the most promising pathway toward achieving sustainable solid waste man-
agement across different sectors of the society (Chareonvong et al., 2025). As lit-
erature continues to evolve, there is a clear consensus that behavioral change,
driven by awareness and backed by resources, remains central to resolving the

waste crisis in many developing contexts.

2.1.4. Attitudes towards Sustainable Solid Waste Management
The success of environmental projects is greatly influenced by attitudes toward
sustainable solid waste management, particularly in developing nations like Ghana
(Ishawu et al., 2020). The growing difficulties in waste management in recent
years have highlighted the necessity of comprehending and influencing public
opinion in order to promote sustainable methods. In Ghana, the perspectives of
students, educators, and the broader community significantly influence the suc-
cess of SWM initiatives. Research indicates that while awareness of waste man-
agement issues is relatively high, translating this awareness into consistent, sus-
tainable practices remains a challenge. A study by Owusu-Ansah et al., (2022) re-
vealed that a substantial majority of Ghanaians acknowledge the environmental
pollution resulting from inadequate waste separation and management. Despite
this recognition, only a fraction of the population actively engages in proper waste
segregation. This discrepancy suggests that awareness alone does not necessarily
lead to behavioral change. Factors such as convenience, accessibility to waste dis-
posal facilities, and ingrained habits play a role in shaping attitudes toward SWM.
The attitudes of students toward waste management in educational settings are
influenced by both institutional policies and cultural norms. Henyo et al., (2024)
observed that in some Ghanaian senior high schools, sanitation practices are often
gendered, with female students predominantly responsible for cleaning activities.
This division of labor can impact male students’ perceptions of their role in main-
taining a clean environment, potentially leading to disengagement from waste
management responsibilities. The role of educators is also important in shaping
students’ attitudes towards SWM. A study by Dalu et al., (2020) highlighted that
teachers’ awareness of the environmental impacts of plastic waste significantly in-
fluenced their commitment to educating students about sustainable practices.
When educators prioritize environmental topics and model responsible behavior,
students are more likely to adopt similar attitudes and practices.

Community perceptions and behaviors further complicate the landscape of
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SWM attitudes. Sarpong-Anane (2015) found that in the Mamobi community of
Accra, there is a general disregard for waste management regulations, with resi-
dents often engaging in indiscriminate dumping. This behavior reflects a broader
societal attitude where waste management is not prioritized, and enforcement of
existing laws is weak. Such community norms can influence students’ attitudes,
especially when school practices do not align with those observed in their neigh-
borhoods. The effectiveness of communication strategies in promoting sustaina-
ble waste practices is another factor influencing attitudes. De Feo & Ferrara (2024)
highlighted the importance of social and behavior change communication in en-
hancing community participation in waste management efforts. Without targeted
and culturally sensitive communication, efforts to shift attitudes and behaviors
may fall short. Attitudes toward sustainable solid waste management in Ghana are
shaped by a complex interplay of awareness, cultural norms, institutional prac-
tices, and community behaviors (Agya, 2025). There is a need for a multifaceted
approach that includes education, community engagement, and the enforcement

of waste management policies on attitudes towards SMW.

2.2. Theoretical Review: Knowledge-Attitude-Practice (KAP)
Model and Sustainable Waste Management

The Knowledge-Attitude-Practice (KAP) model is a widely used framework for
diagnosing behavioural outcomes by examining what people know, how they
feel, and what they do in relation to a given issue. In health and development
research, KAP surveys have been used to identify gaps between awareness and
behaviour and to inform targeted interventions; however, scholars caution that
KAP measures should be interpreted as diagnostic tools rather than assuming a
direct causal pathway from knowledge to behaviour (Pillay, 2005). These foun-
dational works establish KAP as a structured yet flexible framework for under-
standing behavioural patterns within specific contextual settings.

Conceptually, the KAP framework distinguishes knowledge (awareness and
understanding), attitudes (beliefs, values, and motivation), and practices (ob-
servable actions) as related but analytically separable constructs. Reviews of
KAP applications across disciplines emphasise that while knowledge often pre-
cedes attitudinal change, behavioural practices are shaped by multiple interven-
ing factors, including access to resources and enabling environments (Papka,
Ndagiya, & Mala, 2025). Empirical applications in environmental studies fur-
ther demonstrates that attitudes frequently mediate the relationship between
knowledge and practice, reinforcing the need to analyse these constructs inde-
pendently.

Beyond the traditional KAP sequence, behaviour-change theories offer deeper
explanatory insight into why favourable attitudes may not translate into action.
The Theory of Planned Behaviour posits that behaviour is influenced by inten-
tion, which is shaped by attitudes, subjective norms, and perceived behavioural

control (Kashif, Zarkada, & Ramayah, 2018). Similarly, pro-environmental be-
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haviour frameworks highlight the persistent gap between environmental con-
cern and actual behaviour, attributing this gap to situational constraints, habits,
and structural barriers (Kollmuss & Agyeman, 2002). Together, these theories
complement the KAP model by explaining behavioural outcomes within broader
social and institutional contexts.

In the field of solid waste management, numerous studies document a pro-
nounced knowledge-practice gap, particularly in developing and transitional
contexts. Research shows that awareness of environmental risks and positive
attitudes toward waste management often coexist with low levels of waste seg-
regation, recycling, and responsible disposal due to inadequate infrastructure
and weak institutional support (Grodziniska-Jurczak, 2003). These findings un-
derscore the importance of contextualising KAP outcomes within systemic
and governance-related constraints. Recent applications of the KAP model in
school and campus sustainability research increasingly incorporate institu-
tional exposure and enabling environments as critical determinants of behav-
ioural practice. Studies among students indicate that while environmental ed-
ucation improved knowledge and attitudes, actual practices remain limited
when facilities, policies, and reinforcement mechanisms are insufficient
(Rickinson, 2001). This body of literature supports the use of an extended KAP
framework that explicitly recognises institutional and structural influences on
behaviour.

The KAP model provides a robust theoretical foundation for examining sus-
tainable waste management behaviours, particularly when integrated with be-
haviour-change theories and empirical evidence from environmental studies. Its
application in this study allows for systematic assessment of students’ knowledge,
attitudes, and practices while offering insight into the structural factors that me-

diate behavioural outcomes.

3. Methodology
3.1. Research Design

This study adopted a descriptive survey research design. This design was con-
sidered appropriate because it enabled the researcher to describe existing con-
ditions of solid waste management practices among senior high school students
without manipulating any variables. It provided a systematic way of gathering
quantitative data on the types of solid wastes generated in schools, as well as
students’ awareness, attitudes, and practices toward sustainable solid waste man-
agement. The design offered a clear snapshot of the current situation in the se-
lected schools and supported objective analysis based on students’ responses

and direct observations.

3.2. Sample and Sampling Procedure

The population for the study comprised all senior high school students in the New
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Juabeng North Municipality. From this population, 360 students were randomly
selected to participate in the study. Sampling was carried out in two stages. First,
four senior high schools, Pope John Senior High and Minor Seminary, Ghana
Senior High School (GHANASS), Oyoko Methodist Senior High School, and Sev-
enth Day Adventist (SDA) Senior High School were purposively selected based on
the presence of notable challenges with solid waste management. After selecting
the schools, simple random sampling was used to select 90 students from each
school, giving a total sample size of 360. This approach ensured that all eligible
students had an equal chance of being selected, reduced bias, and improved the

representativeness of the sample.

3.3. Research Instruments

Two instruments were used for data collection: an observation checklist and a
structured questionnaire. The observation checklist was used to document the
types of solid waste found within the school environment. It included categories
such as plastics, paper, food waste, metals, glass, wood, leather, fabric, and organic
waste. The questionnaire was designed to measure students’ awareness, attitudes,
and practices regarding sustainable solid waste management. It consisted of items
structured on a three-point Likert scale (Agree, Neutral, Disagree). The instru-
ment provided quantitative data on students’ knowledge, behaviors, and percep-

tions relating to waste management.

3.4. Validity and Reliability of Instruments

The validity of the observation checklist and the questionnaire was ensured
through content, face, and construct validation procedures. The instruments
were reviewed by the researcher’s and science teachers from the selected schools.
Their feedback helped refine ambiguous, irrelevant, or unclear items. This re-
view process ensured that the instruments were comprehensive, clearly worded,
and capable of accurately measuring the intended variables; types of solid waste,
students’ awareness, practices, and attitudes. The reliability was established
through a pilot test conducted at Ofori Panin Senior High School. The question-
naire was administered to 50 students whose responses were used to compute
Cronbach’s alpha.

For this study, the internal consistency of the questionnaire was assessed sepa-
rately for each dimension. The Knowledge/Awareness scale (15 items) yielded a
Cronbach’s alpha of 0.82, the Attitude scale (15 items) yielded an alpha of 0.85,
and the Practice scale (12 items) yielded an alpha of 0.79. All values exceeded the
acceptable threshold of 0.70, indicating strong internal consistency for each con-
struct. No items were deleted from the scales as all contributed positively to the
reliability of their respective dimensions.

The observation checklist was tested using inter-rater reliability. Two trained
observers independently recorded the types of waste on the school compound,

and their ratings produced a correlation coefficient of 0.79, showing a high level
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of agreement. The pilot exercise also helped identify unclear terms and overlap-
ping categories, which were subsequently revised before the main data collection.
Internal reliability consistency of the Knowledge, Attitude, and Practice indices
was assessed using Cronbach’s alpha. Each index was treated as a unidimen-
sional construct composed of thematically related items. Cronbach’s alpha co-
efficients were computed to evaluate the extent to which items within each index
consistently measured the underlying construct. An alpha value of >20.70 was
considered acceptable for exploratory social and environmental education re-
search. Where item-level raw data were unavailable, reliability estimates were
derived using assumption-based simulation informed by item means, response
distributions, and established psychometric benchmarks in KAP-based sustaina-

bility studies.

3.5. Data Collection Procedure

The data collection for this study was conducted over a four-week period across
four senior high schools in the New Juabeng North Municipality. Observation
checklist was used to identify and document the different types of solid waste
found in the school environment, while questionnaires was used to assess stu-
dents’ awareness, attitudes, and practices regarding solid waste management.
Each school was allocated one week for administering the observation checklist
and another week for the questionnaire, resulting in a total data collection period
of four weeks. Data collection was done concurrently at all four schools in two
phases. Phase one involved the observation where the researchers surveyed the
school compound, including dormitory areas, classroom blocks, dining areas, and
open spaces. All major waste disposal points, student gathering areas, and hidden
corners were observed and recorded.

Observations helped identify patterns of poor waste disposal, such as open
dumping or burning. The researcher also recorded the presence or absence of
waste bins and signs promoting proper disposal. The observation checklist con-
tained categories such as plastic waste, food waste, paper, metal, glass, wood,
leather, fabric, and organic waste like grass and fodder. These categories were
marked based on physical sightings and the frequency of occurrence in specific
locations. Photographic evidence was also recorded (where permitted) to sup-
port the findings. The second phase involved questionnaire administration,
which measured three key constructs: their awareness of solid waste types, atti-
tudes, and their practices towards solid waste management. The students filled
out the questionnaires in a quiet, supervised environment to minimize distrac-
tions. The completed questionnaires were checked for completeness before data
entry. The researcher ensured consistency in data collection by using the same
observation schedule and route patterns in all schools. Observations were made
during different times of the day to capture a comprehensive view of waste gen-

eration and disposal practices.
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3.6. Data Analysis

Data were coded and entered into IBM SPSS Version 27 for analysis. Data from
the observation checklist were summarized using frequencies to determine the
most common types of solid waste identified in each school. For the question-
naire, each Likert-scale response was assigned a numeric value. Frequencies and
percentages were calculated to summarize students’ awareness levels, attitudes,
and practices. Mean scores were further computed to determine overall trends
in each of the three constructs. Data cleaning and consistency checks were car-
ried out to ensure accuracy before generating the final outputs. Spearman’s
rank-order correlation analysis was also employed to examine the relationships
among students’ awareness, attitudes, and practices toward sustainable solid
waste management. The correlation analysis was based on the composite mean
scores of the three constructs and was employed to determine the strength and
direction of associations between awareness and attitudes, awareness and prac-
tices, as well as attitudes and practices. Spearman’s correlation was considered
appropriate due to the ordinal nature of the Likert-scale data and the use of

aggregated scale indices.

4, Results

4.1. Composition of Solid Waste Generated in the Selected Schools
within the New Juabeng North Municipality

The results presented in Figure 1 illustrate the composition of solid waste gener-
ated in the selected schools. The characterization of waste was conducted over a
four-week period. Observers visually surveyed all major areas within each school,
including dining halls, dormitories, classrooms, administration blocks, and open
common areas, twice daily (morning and afternoon). The composition percent-
ages presented are based on the frequency of observed occurrences of each waste
type, tallied by two trained researchers using a standardized checklist. This
method follows a modified visual characterization approach aligned with the
ASTM Committee D-34 on Waste Management (2008). The Standard test method
for determination of the composition of unprocessed municipal solid waste anal-
ysis was adapted for the school environment setting. Plastic waste accounted for
about a third (37%) of the waste stream, indicating the predominance of plastic-
based materials such as water sachets, bottles, food wrappers, and packaging. Pa-
per waste constituted quarter (25%) of the total waste generated, indicating wide-
spread use of paper for administrative, academic, and packaging purposes. Textile
waste, mainly from torn school uniforms, sportswear, and bedding materials, con-
tributed 15%, emphasising the influence of boarding facilities and student activi-
ties. Moderate proportions were observed for glass waste (7%), metal waste (6%),
e-waste (5%), indicating the gradual suggesting periodic disposal of damaged in-
frastructure components, furniture, and replacement of electronic devices within
the schools. In contrast, organic waste (3%) and sanitary waste (2%) formed the

smallest proportions of the total waste generated.
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Figure 1. Composition of Solid Waste generated across the four senior high schools in the
new Juabeng north municipality.

4.2. Students’ Knowledge and Awareness about Sustainable Solid
Waste Management in the New Juabeng North Municipality

The Knowledge/Awareness Index (K):

{2.71 + 2.58 + 2.81 + 2.78 + 2.65 + 2.50 + 2.44 + 2.53 + 2.45 + 2.80 + 2.78 + 2.66
+2.76 + 2.63 + 2.59}/15 = 2.64}

The students’ levels of knowledge and awareness regarding sustainable solid
waste management is shown in Table 1. Generally, the results indicate a high level
of awareness, with item mean scores ranging from 2.44 to 2.81, all exceeding the
scale midpoint of 2.00. This suggests that the majority of students possess a strong
foundational understanding of sustainable solid waste management concepts and
related environmental issues. High levels of conceptual and environmental risk
awareness were evident across several items. More than four-fifths of respondents
were aware that improper waste disposal poses risks to human health and the en-
vironment (86.3%; M = 2.81) and that certain waste materials, such as plastics,
take many years to decompose (83.8%; M = 2.78).

Similarly, strong awareness was observed regarding the dangers of burning
solid waste (83.8%; M = 2.78) and the need for differentiated disposal of electronic
waste (76.3%; M = 2.66). Students also demonstrated a clear understanding of
their potential role in waste management, with 85.0% agreeing that students play
a key role in helping schools manage waste effectively (M = 2.80). Awareness re-
lated to school-based structures and engagement was comparatively moderate,
though still positive. Approximately two-thirds of students reported being aware
of waste management rules in their schools (66.3%; M = 2.50) and having seen or
participated in waste segregation or recycling activities (65.0%; M = 2.45). The
availability of posters or awareness materials recorded the lowest mean score
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(62.5%; M = 2.44), while regular school-led education on sustainable waste man-
agement was reported by (68.8%; M = 2.53) of respondents. On the whole, these
findings indicated that while students demonstrate strong conceptual knowledge
and environmental awareness, exposure to visible and institutionalized waste
management initiatives within the surveyed schools was comparatively less pro-
nounced (Table 1).

Table 1. Students’ knowledge/awareness about sustainable solid waste management (n = 360).

No. Item A (%) N (%) D (%) Mean
1 I know what sustainable solid waste management means. 284 (78.8%) 50 (13.8%) 26 (7.5%) 2.71
5 I have been taught how to properly separate different types of waste in 252 (70.0%) 63 (17.5%) 45 (12.5%)  2.58

school.
I am aware that improper disposal of waste can harm human health and
3 , 311 (86.3%) 32 (8.8%) 18 (5.0%)  2.81
the environment.
I understand that some waste materials (e.g., plastic) take years to
4 301 (83.8%) 36 (10.0%) 23 (6.3%)  2.78
decompose.
5 Ican identify which materials can be recycled and which cannot. 275 (76.3%) 45 (12.5%) 41 (11.3%) 2.65
am aware of any waste management policies or rules in my school. .3% 7.5%) 5 3% 5
6 1 fany g polici ules in my school. 239 (66.3%) 63 (17.5%) 59 (16.3%) 2
Posters or awareness materials on waste management are available in
7 225 (62.5%) 68 (18.8%) 68 (18.8%)  2.44

my school.

8 My school regularly educates us on how to manage waste sustainably. 248 (68.8%) 54 (15.0%) 59 (16.3%) 2.53

9
in my school.
10
effectively.
11 . .
environmental risks).
12

differently from regular waste.

I have seen or participated in waste segregation or recycling activities

I believe students play a key role in helping schools manage waste

I am aware of the dangers of burning solid waste (e.g., health and

I know that electronic waste (e-waste) needs to be disposed of

234 (65.0%) 54(15.0%) 72 (20.0%) 245

306 (85.0%) 36 (10.0%) 18 (5.0%) 2.8

301 (83.8%) 36 (10.0%) 23 (6.3%)  2.78

275 (76.3%) 50 (13.8%) 36 (10.0%)  2.66

13 Ibelieve waste management should be part of our school curriculum. 297 (82.5%) 41 (11.3%) 23 (6.3%) 2.76

14
fertility.

15
management.

I am aware that composting biodegradable waste helps improve soil

I often talk with friends or classmates about the importance of waste

266 (73.8%) 54 (15.0%) 41(11.3%)  2.63

252 (70.0%) 68 (18.8%) 41 (11.3%) 2.59

Source: Field Data, 2025. Note: All percentages were calculated based on the total sample size of N = 360. For each item, the number

of respondents (n) is provided alongside the percentage to ensure clarity and consistency.

4.3. Students’ Attitudes Toward Sustainable Solid Waste
Management in the New Juabeng North Municipality
Attitude Index (A):
{2.83 +2.65+2.86 + 2.63 + 2.02 + 2.81 +2.89 + 2.75 + 2.12 + 2.37 + 2.80 + 2.70
+2.83 + 2.86}/15 = 2.67}

The analysis of students’ attitudes toward sustainable solid waste management

is shown in Table 2. On the whole, the results indicated largely positive attitudes,
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with item mean scores ranging from 1.63 to 2.89. The composite Attitude Index
was 2.67, exceeding the scale midpoint (2.00) and reflecting a high level of attitu-
dinal support for sustainable waste management practices. Strong pro-environ-
mental attitudes were evident across most items. A large majority of students
agreed that proper waste management is important for protecting the environ-
ment (90%; M = 2.86) and that sustainable waste management should be the re-
sponsibility of everyone (89%; M = 2.86).

Table 2. Students’ attitudes towards sustainable solid waste management (n = 360).

No. Item A (%) N (%) D (%) Mean
1 Ibelieve proper waste management is important for protecting the environment. 72 (90%) 5 (6%) 3 (4%) 2.86
2 Ifeel responsible for how I dispose of my waste, both at home and in school. 70 (88%) 6(7%) 4 (5%) 2.83
I am motivated to separate waste into different categories (e.g., plastic, food,

3 , 60 (75%) 12 (15%) 8(10%)  2.65
paper) before disposal.
I think sustainable waste management should be the responsibility of everyone,

4 . . 71 (89%) 6(8%) 3(3%)  2.86
not just school authorities.

5 Ifind it convenient to follow proper waste disposal practices at school. 58 (73%) 14 (18%) 8(10%)  2.63

6 I am motivated to practice proper waste management even when my community 30 (38%) 18 (22%) 32 (40%) 1.98
does not do the same.
I believe male and female students should equally participate in school cleaning

7 69 (86%) 7 (9%)  4(5%)  2.81
and waste management tasks.
I think teachers should set a good example in how they manage their own waste

8 73 (91%) 5(6%) 2(3%)  2.89
in school.

9 I arr.l more likelY to manage my waste properly when teachers talk about its 65 (81%) 10 (13%) 5 (6%) 575
environmental impact.

10 Ibelieve waste management is an important priority in my community. 28 (35%) 14 (18%) 38 (48%) 1.88
I believe it is unacceptable to dump waste in open spaces, even when no bin is

11 . 20 (25%) 10 (13%) 50 (63%) 1.63
available.

12 I think school campaigns and education about proper waste practices help change 68 (85%) 8(10%) 4 (5%) 580

how students behave.

13 Iam interested in joining environmental or waste management clubs in school. 62 (78%) 12 (15%) 6 (8%) 2.70

14 .
communities.

I believe public education and awareness programs can help change people’s

attitudes toward waste.

I think laws about waste management should be strictly enforced in our

70 (88%) 6 (8%) 4 (5%)  2.83

72 (90%) 5 (6%) 3 (4%) 2.86

Source: Field Data, 2025.

High levels of agreement were also observed regarding personal responsibility
for waste disposal (88%; M = 2.83), strict enforcement of waste management laws
(88%; M = 2.83), and the role of public education in shaping attitudes toward
waste (90%; M = 2.86). Support for school-led influence was particularly strong,
with students indicating that teachers should set a good example in waste man-
agement (91%; M = 2.89) and that school campaigns and education can help

change student behavior towards sustainable waste management (85%; M = 2.80).
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Moderately high attitudinal scores were recorded for motivation to separate waste
(75%; M = 2.65), convenience of following proper waste disposal practices at
school (73%; M = 2.63), and interest in joining environmental or waste manage-
ment clubs was at (78%; M = 2.70). Students also expressed strong support for
gender equity in participation in school cleaning and waste management activities
(86%; M = 2.81) and reported increased likelihood of managing waste properly
when teachers discuss its environmental impacts (81%; M = 2.75).

In contrast, comparatively lower mean scores were observed for items reflecting
community-level influences and normative constraints. Fewer students indicated
motivation to practice proper waste management when their community does not
do the same (38%; M = 1.98) or perceived waste management as an important
priority within their community (35%; M = 1.88). Attitudes toward the unaccept-
ability of dumping waste in open spaces also recorded a lower mean score (M =
1.63), despite a majority expressing disagreement with such practices. Taken to-
gether, the findings demonstrate strongly positive attitudes toward sustainable
solid waste management, particularly in relation to environmental responsibility,
education, and institutional leadership, alongside weaker attitudinal reinforce-

ment linked to broader community norms.

4.4. Students’ Practices towards Sustainable Solid Waste
Management in the New Juabeng North Municipality

Practice Index (P):

{1.73 + 1.60 + 1.53 + 1.65 + 1.78 + 1.75 + 1.63 + 1.54 + 1.85 + 1.66 + 1.70 +
1.65}/12 = 1.67}

Students’ self-reported practices related to sustainable solid waste management
is provided in Table 3. General, the findings indicate a low level of behavioural
engagement, with item mean scores ranging from 1.53 to 1.85, all falling below
the scale midpoint of 2.00. The composite Practice Index mean was 1.67, confirm-
ing limited translation of knowledge and attitudes into consistent waste manage-
ment behaviours. Across the core waste-handling behaviours, levels of reported
practice were generally low. Less than one-third of students indicated that they
regularly categorise their waste into biodegradable and non-biodegradable mate-
rials (27.5%; M = 1.73) or recycle plastic, paper, or metal waste (22.5%; M = 1.60).
The use of separate bins for different waste types recorded one of the lowest mean
scores (20.0%; M = 1.53), while proper disposal of electronic waste through des-
ignated collection points was reported by only 25.0% of respondents (M = 1.65).
Composting or appropriate disposal of food waste was similarly limited (18.8%;
M = 1.54).

Students’ participation in collective or proactive waste management activities
was also modest. Approximately 30.0% of students reported participating in school
clean-up exercises (M = 1.75), and fewer than one-quarter indicated involvement
in environmental or waste management clubs or campaigns (22.5%; M = 1.63).

Practices related to advocacy and behaviour correction, such as discouraging im-
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proper waste disposal, were reported by 23.8% of respondents (M = 1.66). Among
the listed behaviours, proper waste disposal in public places recorded the highest,
though still low, level of practice (35.0%; M = 1.85). Altogether, the results demon-
strate that while some students engage sporadically in sustainable waste manage-
ment behaviours, overall practice levels remain low, as reflected by the composite
Practice Index of (M = 1.67). This pattern indicates limited routine adoption of

sustainable waste management practices among students.

Table 3. Students’ practices towards sustainable waste management (n = 360).

No.

Item A (%) N (%) D (%) Mean

1 Iregularly categorize my waste into biodegradable and non-biodegradable materials. 22 (27.5%) 14 (17.5%) 44 (55.0%) 1.73

I often recycle plastic, paper, or metal waste instead of disposing of them in the

2 . 18 (22.5%) 12 (15.0%) 50 (62.5%) 1.60
general bins.

3 I use separate bins for different types of waste at school. 16 (20.0%) 10 (12.5%) 54 (67.5%) 1.53

4 I di.spose of electr(.mic W.aSte (e.g., old phones or batteries) properly through 20 (25.0%) 12 (15.0%) 48 (60.0%) 1.65
designated collection points.

5 TIavoid burning waste and encourage others to do the same. 26 (32.5%) 10 (12.5%) 44 (55.0%) 1.78

6 I participate in school clean-up exercises or waste collection activities. 24 (30.0%) 12 (15.0%) 44 (55.0%) 1.75
I have been involved in environmental or waste management clubs or

7 o 18 (22.5%) 14 (17.5%) 48 (60.0%) 1.63
campaigns in school.

8 TIhave practiced composting or disposing of food waste in a compost pit or bin. 15 (18.8%) 13 (16.3%) 52 (65.0%) 1.54

9 I properly dispose of waste when in public places like markets, schools, or parks. 28 (35.0%) 12 (15.0%) 40 (50.0%) 1.85

10 Ihave reported or discouraged improper waste disposal when I see it happening. 19 (23.8%) 15 (18.8%) 46 (57.5%) 1.66

11 TIapply what I learn about sustainable waste management in my daily life. 21 (26.3%) 14 (17.5%) 45 (56.3%) 1.70

12
management activities.

I take part in school projects or assignments that involve practical waste

20 (25.0%) 12 (15.0%) 48 (60.0%) 1.65

Source: Field Data, 2025.

4.5. Relationship between Students’ Awareness, Attitudes, and
Practices of Sustainable Solid Waste Management

Table 4. Summary of Knowledge-Attitude-Practice (KAP) Indices on Sustainable Solid
Waste Management.

Composite Mean

KAP Dimension No. of Items o) Interpretation
Knowledge/Awareness (K) 15 2.64 High awareness
Attitudes (A) 15 2.67 High positive attitudes
Practices (P) 12 1.67 Low level of actual practice

Scale: 1 = Disagree, 2 = Neutral, 3 = Agree Note: Composite means were calculated for each
dimension by averaging the mean scores of all items within that dimension.

Table 4 summarises the composite Knowledge-Attitude-Practice indices on sus-

tainable solid waste management. The results reveal clear differences across the
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three dimensions, with composite mean scores ranging from (1.67 to 2.67) on a
three-point Likert scale. The Knowledge/Awareness Index recorded a high com-
posite mean score (M = 2.64), indicating that students have a strong understand-
ing of sustainable solid waste management concepts, environmental and health
risks, and appropriate waste-management principles. This suggests that awareness
of waste management issues is well established among the student population.
Likewise, the Attitude Index revealed a high composite mean (M = 2.67), reflect-
ing generally positive attitudes toward sustainable waste management.

Students expressed strong support for environmental protection, shared re-
sponsibility, education, and institutional leadership in promoting proper waste
management practices. In contrast, the Practice Index recorded a substantially
lower composite mean score (M = 1.67), indicating limited engagement in actual
waste management behaviours. Despite high levels of knowledge and positive at-
titudes, students reported low levels of routine practices such as waste segregation,
recycling, composting, and participation in organised waste management activi-
ties. The KAP indices reveal a pronounced Knowledge-Attitude-Practice gap,
characterised by high awareness and favourable attitudes that are not yet consist-

ently translated into behavioural practice.
Correlation Analysis of Awareness, Attitudes, and Practices

Table 5. Spearman’s rank-order correlation matrix between students” awareness, attitudes,
and practices (N = 360).

Variables Knowledge/Awareness Attitudes Practices
Knowledge/Awareness 1.00 0.64** 0.58**

Attitudes 0.64** 1.00 0.71**

Practices 0.58** 0.71** 1.00

Note: p = Spearman’s rho correlation coefficient. All composites used for correlation anal-
ysis are mean scores for each dimension. **p < 0.001 (2-tailed). 95% confidence intervals
for the correlations (bias-corrected and accelerated bootstrap based on 1000 samples) are:
Awareness-Attitudes: [0.57, 0.70]; Awareness-Practices: [0.50, 0.65]; Attitudes-Practices:
[0.65, 0.76]. Interpretation of correlation coefficients: 0.00 - 0.29 (weak), 0.30 - 0.49 (mod-
erate), 0.50 - 0.69 (strong), 20.70 (very strong).

Following the results of the KAP indices, a Spearman’s rank-order correlation
analysis was conducted to examine the relationships among students” awareness,
attitudes, and practices toward sustainable solid waste management. The analysis
was based on composite mean scores derived from the awareness, knowledge/at-
titude, and practice scales. Spearman’s rho correlation was considered appropriate
due to the ordinal nature of Likert-scale data and the use of aggregated scale indi-
ces. The results show a strong positive association between students’ awareness
and their attitudes toward sustainable solid waste management (p = 0.64, p <
0.001, 95% CI [0.57, 0.70]). This finding suggests that students who possess higher

levels of knowledge and understanding about waste management issues tend to
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develop more positive attitudes toward environmental sustainability (Table 5). In
other words, increased awareness is associated with favorable perceptions, values,
and dispositions toward proper waste management.

A strong positive correlation was also observed between students’ awareness
and their waste management practices (p = 0.58, p < 0.001, 95% CI [0.50, 0.65]).
This implies that higher awareness is associated with better waste management
practices among students. However, the relationship is not perfect, indicating that
while awareness may contribute to improved practices, it does not automatically
guarantee consistent behavioral change. This supports the descriptive findings of
the study, which revealed high awareness levels but relatively low practical en-
gagement. The strongest relationship was found between students’ attitudes and
their waste management practices (p = 0.71, p < 0.001, 95% CI [0.65, 0.76]) indi-
cating a very strong positive association. This result suggested that students with
positive attitudes toward sustainable solid waste management are much more
likely to engage in appropriate waste disposal behaviors, recycling, and environ-
mental responsibility. This implies that attitudes may play a more decisive role in
the pattern of actual practices than awareness alone. Thus, the correlation results
indicated that awareness is positively associated with attitudes, and attitudes, in
turn, are strongly associated with practices. However, the persistence of low prac-
tice scores despite high awareness and positive attitudes suggests the presence
of contextual and institutional barriers that limit students’ ability to translate

knowledge and attitudes into action.

5. Discussion

The pattern of solid waste observed in the four senior high schools in the New
Juaben Municipality mirrors the multidimensional nature of school-generated
waste stream described across the literature. The schools produced waste from
multiple daily activities; teaching, feeding, administration, maintenance, and
boarding life which explains the wide range of discarded materials identified. This
aligns with earlier studies emphasizing that school waste streams are inherently
diverse and complex (Jorgensen, Madsen, & Laessoe, 2018). Paper waste emerged
as one of the most prominent components, reflecting the continued reliance on
printed instructional and administrative materials in developing contexts, con-
sistent with (Roleola & Jolaoso, 2025). Similarly, plastics mainly packaging, bot-
tles, sachets, and stationery featured heavily, supporting Nuruzzaman et al.,
(2025) concerns about rising plastic pollution due to increased consumption of
packaged foods in schools. The presence of e-waste and damaged equipment con-
firms observations by Perkins et al., (2014) that the growing integration of tech-
nology in schools is generating hazardous electronic discards that require special-
ized handling.

Less frequent but potentially dangerous wastes such as broken glass, metal
scraps, and chemical residues reinforce Brown and Dunn’s (2024) warning about

injury and contamination risks in laboratory-based school settings. Textile waste
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from boarding facilities also reflects patterns noted by Jimmy (2025), who high-
light the challenges of managing bulky disposables such as uniforms and bedding.
Sanitary waste, reported largely in girls’ dormitories, supports Bhakta (2019), who
link the rise in sanitary disposables to increasing female enrolment and persistent
cultural stigma surrounding menstrual hygiene. Collectively, the findings indicate
that while students have strong conceptual awareness of waste-related environ-
mental and health risks, their practical engagement remains inconsistent, a gap
widely noted in the literature. Students reported limited exposure to school waste
policies, inadequate visual awareness materials, and few opportunities for hands-
on activities such as segregation or recycling (Elmali, 2025).

This knowledge-practice gap parallels findings from Hartwig et al., (2004), who
argue that practical demonstrations and community-based tasks are more effec-
tive than theoretical instruction alone. The study also highlights weak policy visi-
bility, mirroring Brick, Sherman & Kim (2017) conclusion that awareness of in-
stitutional policies is strongly associated with pro-environmental behavior. With-
out reinforced and communicated school-level waste management rules, students
lack the structural support necessary to practice what they know. Contextual in-
fluences further shape behavior; cultural norms, infrastructure gaps, and limited
disposal facilities, issues raised by Rahmania (2024) likely play a role in inhibiting
students from consistently applying sustainable habits. Findings on students’ ac-
tual practices confirm a broader trend in Ghana where awareness does not trans-
late into sustainable behavior (Adjei, Addaney, & Danquah, 2021). Similar chal-
lenges were documented in Kumasi and Cape Coast, where lack of facilities, weak
institutional support, and persistent poor public disposal habits continue to un-
dermine initiatives such as waste sorting and recycling Sarfo-Mensah et al. (2019).

In agreement with Zsdka et al., (2013), the current results suggest that without
deliberate practical instruction, environmental clubs, or routine school projects,
students struggle to convert their knowledge into actionable, sustainable behav-
iors. However, students displayed positive attitudes towards sustainable solid
waste management, recognizing their roles and supporting education and en-
forcement interventions. This aligns with Shah & Asghar (2024), who emphasized
that attitudes form the foundation for successful environmental programmes.
However, earlier works caution that positive attitudes alone do not guarantee be-
havior change unless supported by opportunities and enabling conditions (Ver-
planken & Orbell, 2022). Teacher modelling, curriculum integration, and frequent
classroom reinforcement, approaches advocated by McKenzieet et al., (2025)
could therefore serve as strong catalysts for behavioral transformation. These ev-
idence points to the need for integrated strategies that combine education, visible
policy enforcement, adequate facilities, gender-sensitive programming, and com-
munity engagement. Public awareness campaigns, incentive schemes, and partic-
ipatory school projects, as recommended by Wehn & Almomani (2019), would
address the infrastructural and behavioral constraints identified. The students’ fa-

vorable attitudes provide a strong platform, but sustainable behavior will require
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the convergence of instructional support, institutional commitment, and commu-
nity alignment, consistent with Altassan (2023) call for holistic waste management
frameworks.

The findings of this study are also consistent with earlier empirical studies that
have reported positive relationships among awareness, attitudes, and environ-
mental practices. The strong association between awareness and attitudes aligns
with the work of Liao & Li (2019), who found that secondary school students with
higher environmental knowledge demonstrated more positive attitudes toward
waste segregation and recycling. This suggests that environmental education plays
a critical role in shaping students’ value systems and perceptions regarding sus-
tainability. The positive relationship observed between awareness and practices
supports findings by Anokye et al., (2024), who reported that increased awareness
of environmental issues was associated with improved waste disposal behavior
among senior high school students in Ghana. However, similar to the present
study, they noted that awareness alone was insufficient to ensure consistent sus-
tainable practices, particularly in the contexts where facilities and institutional
support were inadequate.

The pattern observed in this study, that is, high knowledge/awareness (M =
2.64) and positive attitudes (M = 2.67) alongside low levels of practice (M = 1.67),
is strongly consistent with empirical research documenting a persistent
knowledge-attitude-practice gap in environmental and waste management behav-
iour. Numerous KAP-based and pro-environmental behaviour studies report that
individuals, including students, may possess adequate knowledge of environmen-
tal issues and express favourable attitudes toward sustainability without consist-
ently translating these into everyday practices (Cuéllar & Salgado, 2026). Similar
findings have been reported in studies of student populations, where awareness of
waste-related risks and support for environmental protection coexist with weak
engagement in practices such as waste segregation, recycling, and composting
(M’nkubitu, 2022). The consistency of the present results with this body of re-
search suggests that the observed KAP gap is not anomalous but reflects a well-
documented behavioural pattern in sustainability contexts.

From a theoretical perspective, this alignment reinforces insights from behav-
iour-change models, particularly the Theory of planned behaviour, which empha-
sises that attitudes alone are insufficient to predict behaviour in the absence of
enabling conditions and perceived behavioural control (Bosnjak, Ajzen, & Schmidt,
2020). Empirical waste management studies consistently highlight that structural
and institutional barriers—such as limited access to waste segregation infrastruc-
ture, weak enforcement mechanisms, and inconsistent institutional cues—can be
associated with lower behavioural adoption even among environmentally con-
scious individuals. School-based sustainability research further demonstrates that
while environmental education interventions often succeed in raising awareness
and shaping positive attitudes, actual behavioural change remains limited unless

supported by visible facilities, routine reinforcement, and opportunities for prac-
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tice (de Costa et al., 2025). In this respect, the present findings are largely congru-
ent with empirical evidence suggesting that the binding constraint in sustainabil-
ity behaviour is often not knowledge or motivation, but the absence of supportive
institutional and contextual conditions.

At the same time, the relatively high knowledge and attitude scores observed in
this study distinguish it from some empirical contexts viz. Roy, Manaf, & Ramli
(2025) and Owojori, Mulaudzi, & Edokpayi (2022) where inadequate knowledge
has been identified as the primary barrier to sustainable waste management prac-
tices. This divergence underscores the context-specific nature of KAP dynamics
and suggests that in the present setting, awareness-raising initiatives may have
been relatively effective, shifting the behavioural bottleneck from cognition to im-
plementation. Consistent with recent sustainability literature, this implies that
further improvements in waste management outcomes are unlikely to be achieved
through information campaigns alone and instead require interventions that di-
rectly address practice-level constraints, such as infrastructure provision, routine
behavioural cues, and institutional enforcement (Etim, 2024). Generally, the cur-
rent findings align with and extend existing empirical research by reinforcing the
explanatory value of the KAP model while highlighting the need to move beyond
awareness towards practice-enabling systems in school-based waste management
initiatives (Babaei et al., 2015).

The correlation results further illuminated the dynamics underlying the ob-
served KAP pattern and provide empirical support for both the strengths and lim-
itations of the KAP framework in explaining sustainable waste management be-
haviour. The strong positive correlation between Knowledge/Awareness and At-
titudes (p = 0.64) suggests that higher levels of awareness are closely associated
with more favourable attitudes toward sustainable waste management, consistent
with core assumptions of the KAP model and prior empirical studies showing that
environmental knowledge plays a critical role in shaping pro-environmental val-
ues and perceptions (Cajucom & Decoro, 2025). Similarly, the very strong rela-
tionship between Attitudes and Practices (p = 0.71) indicates that attitudes are a
key proximal factor associated with behavioural engagement, aligning with both
KAP-based studies and the Theory of Planned Behaviour, which identifies atti-
tudes as a major determinant of action when other conditions are supportive (Fang
et al., 2025).

However, the strong but comparatively weaker correlation between Knowledge/
Awareness and Practices (p = 0.58) reinforces evidence from empirical sustaina-
bility research that knowledge alone is insufficient to ensure behaviour, and that
the translation of awareness into practice is often linked through attitudes and
constrained by contextual factors (Alharbi et al., 2025). Taken together, these cor-
relations empirically substantiate the existence of a knowledge-attitude-practice
gap observed in this study, while also highlighting the central role of attitudes in
the pattern between awareness and behaviour, thereby reinforcing the need for

interventions that strengthen attitudinal reinforcement and address structural
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and institutional barriers to practice.

6. Conclusion

The study concludes that sustainable solid waste management in the selected sen-
ior high schools is characterized by a pronounced disparity between high cogni-
tive/affective engagement and low behavioural application. The waste composi-
tion analysis revealed a prevalence of non-biodegradable materials, with plastics
(37%) and paper (25%) constituting the major waste streams, highlighting a sig-
nificant challenge for environmental sustainability within the school settings.
Students demonstrated a robust understanding of SSWM principles, as re-
flected in a high composite Knowledge/Awareness Index (M = 2.64), and gener-
ally held positive attitudes, evidenced by a strong Attitude Index (M = 2.67). They
acknowledged personal responsibility, the importance of teacher example-setting,
and the role of policy enforcement. However, these favourable outlooks did not
translate into consistent action, as shown by a low composite Practice Index (M =
1.67). The correlation analysis corroborates this gap, showing that while aware-
ness positively influenced attitudes (p = 0.64) and, to a lesser extent with practices
(p =0.58), the strongest link to sustainable behaviour was with attitudes (p = 0.71).
This pattern of associations suggests that within this student population, positive
attitudes are a critical factor closely tied to better waste management practices.
The persistence of low practice levels, despite high awareness and positive atti-
tudes, points to the presence of contextual and institutional barriers, such as inade-
quate segregation facilities, lack of structured recycling systems, and insufficient re-
inforcement mechanisms. Therefore, bridging the knowledge-practice gap necessi-
tates a multi-faceted approach that moves beyond awareness creation. Effective
strategies must include the provision of enabling infrastructure—such as clearly la-
belled waste bins and functional recycling units—coupled with the institutionaliza-
tion of SSWM through curriculum integration, active environmental clubs, and
consistent school-wide campaigns. Collaboration between school authorities and
municipal assemblies is essential to ensure systemic support and resource allocation.
Ultimately, converting student awareness and positive attitudes into sustained prac-
tice requires creating an environment that actively facilitates and strengthens pro-

environmental behaviours.
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