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Abstract

A comprehensive understanding of students' perceptions within the
Solid Waste Engineering and Management course contributes valuable
insights to educators, institutions, and policymakers, facilitating the
enhancement of waste management education through enriched
teaching methods and technology integration that align with students’
evolving needs. This study investigates students’ perceptions in the
context of the Solid Waste Engineering and Management course,
analyzing demographic characteristics, impressions, lecturer
professionalism, teaching and learning activities, and technology
utilization. The sample encompasses diverse age groups, genders,
semesters, and educational backgrounds, enhancing the study’s
comprehensiveness. Employing a quantitative approach, the research
combines a survey questionnaire with statistical analyses. Descriptive
statistics and correlation analysis unveil intricate relationships among
variables and perceptions, offering nuanced insights. The results reveal
positive impressions among students regarding knowledge
enhancement, content relevance, increased confidence, and effective
assessment methods. Lecturer professionalism is highlighted through
attendance monitoring, academic guidance, and language use. Teaching
and learning activities garner favorable responses, with active
involvement, effective explanations, and challenging delivery styles
appreciated. Technology’s role in enhancing engagement and leveraging
online resources is acknowledged. Correlation analysis underscores the
strong associations between lecturer professionalism and effective
teaching, learning activities, and course impression. Positive
perceptions of teaching and learning activities correlate with a positive
course impression.

1. Introduction

In an era marked by heightened environmental awareness and a growing urgency to address waste-related
challenges, the field of Solid Waste Engineering and Management has emerged as a critical discipline in the
pursuit of sustainable development [1]. As societies grapple with the escalating complexities of waste
generation, disposal, and environmental impact, the education imparted to future waste management
professionals becomes increasingly significant [2].
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This research paper delves into a pivotal aspect of this educational endeavor: the perceptions of students
enrolled in Solid Waste Engineering and Management courses [3]. The course of Solid Waste Engineering and
Management plays a foundational role in equipping students with the knowledge and competencies required to
navigate the intricate landscape of waste management practices [4].

Beyond theoretical foundations, this course offers students a practical understanding of waste collection,
treatment, disposal, and innovative strategies for sustainable waste management [5-6]. However, the
effectiveness of any educational program lies not only in its content but also in the way it is perceived and
experienced by the learners (Khairuddin, Hassan, et al., 2022) [5]. Assessing student perceptions of the Solid
Waste Engineering and Management course is crucial to gauging the overall student experience and identifying
areas for improvement [7].

This study aims to explore students’ perceptions of the Solid Waste Engineering and Management course,
delving into their insights, experiences, and attitudes toward various dimensions of the course. By analyzing
these perceptions, the paper seeks to uncover valuable feedback that can inform pedagogical improvements,
enhance teaching methods, and enrich the overall learning experience [1 ,8]. Additionally, the research delves
into the integration of technological roles within the course, recognizing the evolving role of technology in
revolutionizing waste management practices.

In recent years, technological advancements have introduced innovative tools and approaches that hold the
potential to reshape waste management strategies. Technologies such as sensor-based monitoring, data
analytics, and smart waste collection systems have the capacity to optimize efficiency, reduce environmental
impact, and promote sustainable waste management solutions [5, 9-13]. By examining how students perceive
and interact with these technological roles within the course, this study contributes to the broader discourse on
aligning waste management education with contemporary industry demands [14-17].

Through a comprehensive analysis of students’ perceptions and the exploration of technological roles, this
paper aims to shed light on the strengths and areas for improvement within Solid Waste Engineering and
Management education. By understanding the dynamics between pedagogy, technological integration, and
student engagement, this research strives to contribute to the ongoing enhancement of waste management
education, equipping future professionals with the expertise and adaptability needed to tackle the formidable
waste management challenges of our time.

2. Literature Review

Solid waste management is a critical aspect of environmental sustainability. As urbanization and
industrialization continue to accelerate globally, the need for effective waste management strategies becomes
increasingly urgent. Education plays a pivotal role in equipping future professionals with the knowledge and
skills required to address complex waste management challenges. Solid waste management education is
essential for fostering sustainable practices and addressing environmental degradation caused by improper
waste disposal. Effective waste management education equips students with the necessary expertise to develop
innovative solutions, implement best practices, and mitigate environmental impacts associated with waste
generation.

Understanding students' perceptions is crucial for enhancing waste management education programs.
Research indicates that students often perceive waste management as a peripheral or niche field within
environmental studies. The research in [3] highlights the pivotal role of students in Higher Educational
Institutions (HEIs) as agents of societal transformation and contributors to sustainable development,
particularly in addressing solid waste management challenges. Focused on a rural-based educational institution,
the study investigates the knowledge, attitude, and perception (KAP) of students regarding solid waste
management and explores the institution's current practices in this area. Surveying 376 students from nine
schools, the findings reveal a low level of knowledge on solid waste management among students but a strong
willingness to engage in recycling initiatives. Additionally, the study identifies the need for motivational
incentives, particularly economic incentives, to encourage greater participation in recycling projects.
Recommendations include enhancing environmental education, implementing participatory environmental
programs, and reinforcing sustainability competencies to foster a transition towards a circular economy within
the institution.

Research conducted in [8] elucidates the pivotal role of solid waste management in sustainable development
and underscores the importance of effective educational strategies in equipping future engineers with necessary
knowledge and skills. Through a descriptive analysis involving 51 participants, this study delves into
engineering students' preferences for teaching and learning methods within the realm of solid waste
management education. The findings unveil a strong inclination towards active learning approaches,
emphasizing hands-on activities and real-life case studies, indicative of a preference for practical and
experiential learning. Moreover, students exhibit positive attitudes towards the integration of technology and
online resources, advocating for engaging and interactive digital tools. The study highlights students' desire for a
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student-centered environment by valuing their feedback and suggestions in educational design, alongside a
preference for engaging teaching methods that boost motivation. These insights offer educators and institutions
valuable guidance for refining instructional strategies, enhancing curriculum design, and fostering engaging and
effective learning environments tailored to students' preferences.

Another study in [19] underscores the importance of gathering student feedback to ensure effective teaching
and learning in university settings for courses in project risk management. Through a survey and questionnaire
administered to 132 students, the study explores students' perceptions of course materials, lecturer
professionalism, teaching methods, and learning environment. The analysis reveals positive opinions among
students regarding the course content, lecturer professionalism, and infrastructure quality. Importantly, the
study identifies a clear connection between infrastructure, teaching effectiveness, lecturer professionalism, and
course content quality. These findings offer valuable insights for educators to refine their teaching methods and
enhance instructional quality, ultimately improving the educational experience for students.

Solid waste management education emerges as a critical component in addressing environmental
sustainability challenges amid rapid urbanization and industrialization. Effective educational strategies play a
vital role in equipping future professionals with the knowledge and skills needed to tackle complex waste
management issues. Understanding students' perceptions and preferences is key to enhancing waste
management education programs, as evidenced by research focusing on students' knowledge, attitudes, and
perceptions (KAP) in solid waste management. This study underscores the importance of students' perceptions
and technological exploration in solid waste engineering and management education. By addressing these
aspects, educational institutions can nurture a new generation of professionals equipped to tackle the complex
challenges of waste management in a rapidly evolving global landscape.

3. Methodology

This research employs a quantitative approach, employing a survey research design to delve into the
perceptions and level of engagement among students enrolled in the Solid Waste Engineering and Management
course. The primary objective is to comprehensively explore the sentiments and interests of students in relation
to the course offerings. The study population encompasses students undertaking the Solid Waste Engineering
and Management course during the specified March 2023-August 2023 session at a prominent local university in
Malaysia. A well-structured questionnaire was employed as the principal data collection instrument for a holistic
analysis. The questionnaire is adapted from [18] and [19].

This research paper is comprised of five sections of the questionnaire. Section A: Participant Profile-Collects
vital demographic information about the respondents, aiding in contextualizing the findings within specific
student cohorts. Section B: Course Perceptions-Focuses on eliciting insights regarding the overall impressions
and opinions of the students concerning the Solid Waste Engineering and Management course. It encompasses
various aspects, including perceived knowledge enhancement, the relevance of course content to their field of
study, the efficacy of assessment methods, and the elevation of confidence levels within the course context.
Section C: Lecturer Professionalism-Explores lecturer’s behavior, accessibility, communication, and
commitment to instruction. It probes into the students’ perceptions of various aspects of the lecturer’s
professionalism within the context of the Solid Waste Engineering and Management course. Section D: Teaching
and Learning Activities-Explores the level of engagement and interest exhibited by students towards the
teaching and learning activities within the course. It probes into multiple dimensions, encompassing
instructional strategies, and the overall efficacy of teaching and learning experiences. The final Section E: The
Incorporation of Technological Roles to gauge participants’ perceptions in their learning experiences regarding
the utilization of technology within the context of the Solid Waste Engineering and Management course.

The total number of students taking the subject is 51 students. However, an aggregate of 50 respondents
actively participated in the survey, providing valuable perspectives that contributed to a comprehensive
understanding of the student experience in the Solid Waste Engineering and Management Course. Krejcie and
Morgan’s Sample Size Table [20] is used to determine the appropriate sample size for this study. The table helps
to determine the minimum sample size needed to ensure a representative and reliable sample. According to the
Krejcie and Morgan Sample Size Table, given the population under consideration, a sample size of 44 individuals
would have been sufficient to achieve the desired level of confidence and precision for this study. However, this
study has obtained a sample size of 50 individuals. This indicates that this study is able to gather data from a
slightly larger sample than the recommended 44 individuals. While exceeding the recommended sample size can
be beneficial in providing additional data and potentially increasing the study’s robustness, it is important to
ensure that the larger sample still represents the population accurately.

The collected data underwent rigorous analysis utilizing IBM SPSS version 28.0 software, employing both
descriptive statistical techniques and correlation analysis. Descriptive analysis facilitates the examination of
central tendencies, variability, and patterns within the collected data, thereby providing a robust overview of
student perceptions and engagement levels. The correlation analysis was employed to examine and quantify the
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relationship among the variables. This statistical technique used to determine the strength of students’
perceptions towards the key variables in the context of the Solid Waste Engineering and Management course.
Using this analysis, the assessment of direction (positive or negative) and strength of the relationship between
all variables can be determined.

Through this methodological research approach, this study aims to offer a profound insight into the intricate
dynamics that shape student perceptions and engagement within the domain of Solid Waste Engineering and
Management education. The outcomes of this study stand to enrich the ongoing discourse on effective
pedagogical practices, ultimately enhancing the educational environment for aspiring professionals in waste
management. The interpretation of perceptions and levels of interest among the students are presented in Table
1 and Table 2.

Table 1 Perception interpretation (Bakhary et al, 2023 [18])

Mean Interpretation
3.01-4.00 Strongly Agree
2.01-3.00 Agree

1.01-2.00 Disagree
0.01-1.00 Strongly Disagree

Table 2 Level of interest interpretation (Bakhary et al, 2023 [18])

Mean Interpretation
3.01-4.00 High

2.01-3.00 Moderate
0.01-2.00 Low

This study focused on Solid Waste Engineering and Management education; the perception assessment
framework was employed to comprehend students’ overarching impressions of the course. This assessment is
summarized in Table 1, where assessment indicators are classified into five levels ranging from “Strongly Agree”
to “Strongly Disagree,” signifying the spectrum of agreement. The levels are defined by mean ranges, with
“Strongly Agree” corresponding to a mean range between 3.01 and 4.00, and “Strongly Disagree” between 0.01
and 1.00. Additionally, Table 2 presents an evaluation of students’ level of interest in the same course, utilizing a
three-level classification. The categories, “Low,” “Moderate,” and “High,” are based on mean ranges of 0.01-2.00,
2.01-3.00, and 3.01-4.00 respectively. These classifications provide insights into students” perspectives and
engagement, enabling a comprehensive understanding of their experiences in the realm of Solid Waste
Engineering and Management education.

4. Results

4.1 Demographic Information

Fig. 1 embodies a comprehensive analysis of the demographic information garnered from the participants. The
tabulated data furnishes crucial insights into the distribution of participants across diverse demographic
categories, thereby contributing to a nuanced comprehension of the sample’s characteristics that underpin the
research endeavour.

4.1.1 Age Distribution

Fig. 1(a) meticulously delineates the age distribution of the participants. Notably, a significant portion,
accounting for 46% of the sample, comprises individuals aged between 20 and 22 years. In tandem, the
remaining 54% represent those aged 23 years and above. This discernible division in age brackets signifies a
heterogeneous spectrum, suggesting a multifaceted cross-section of students engaged in the course.

4.1.2 Gender Distribution

Remarkably, in Fig. 1(b) gender parity is achieved within the study, with both male and female participants
making up 50% of each of the total sample. This equilibrium in gender representation enhances the study’s
credibility by affording a balanced perspective across gender lines, a crucial aspect when exploring nuanced
subjects such as perceptions of educational experiences.
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4.1.3 Semester Distribution

Noteworthy in Fig. 1(c) is the preponderance of participants, a striking 94%, hailing from the 8th semester. This
prevalence underscores the presence of participants at an advanced stage of their academic journey, potentially
shaping their perspectives with a culmination of coursework and experience. This aspect of the distribution is
complemented by smaller cohorts, 2% from the 7th semester and 4% from the 9th semester, thus providing
insight into the diverse temporal phases that students engage with the Solid Waste Engineering and
Management Course.

4.1.4 Previous Institution Distribution

Of particular significance, Fig. 1(d) shows that 48% of participants have a background in diplomas from UiTM,
whereas 28% emanate from foundation programs. Furthermore, 22% hail from matriculation programs, adding
to the mosaic of diverse pathways that converge in the context of this course. A minor of 2% but a noteworthy
proportion has diplomas from other institutions. This eclectic mix of educational antecedents contributes to the
rich diversity of perspectives and experiences within the study which has also been found in another study [21].
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Fig. 1 Frequency analysis of the demographic information for (a) Age; (b) Gender; (c) Semester; (d) Previous
Institutions

4.2 Student Impression on Subject

The provided descriptive statistics in Table 3 offer a comprehensive overview of students’ impressions
regarding various aspects of the subject. This section of the research focuses on four key statements, each
contributing to a deeper understanding of the student’s experiences within the Solid Waste Engineering and
Management course.

The first statement, “I have increased my knowledge by taking the course,” garnered responses from all 50
participants. The scores range from a minimum of 3 to a maximum of 4, indicating a relatively narrow
distribution of responses. The mean score of 3.80 suggests that, on average, students perceive a notable increase
in their knowledge as a result of participating in the course. The low standard deviation of 0.404 indicates a
relatively consistent agreement among participants on this particular aspect.

The second statement, “The course content is related to my field of study,” also received responses from the
entire sample. The range of scores extends from 2 to 4, with a mean score of 3.76. This mean value reflects a
general consensus that the course content has relevance to students' field of study. The standard deviation of
476 indicates a reasonable level of agreement among participants, with minor variations in their perceptions.
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Similarly, the third statement, “My confidence level in this course has increased,” and the fourth statement,
"The method of assessments in this course has enhanced my learning ability,” both gathered responses from the
complete sample of 50 participants. These statements yielded mean scores of 3.72, and the data demonstrate a
range of scores from 2 to 4 for both statements. The relatively low standard deviations of .497 indicate
consistent perceptions among students about the increase in confidence and the effectiveness of assessment
methods.

The “Valid N (listwise)” row indicates that all 50 responses were considered valid for this analysis. Overall,
the descriptive statistics highlight a generally positive perception among students regarding the course’s impact
on knowledge enhancement, content relevance, increased confidence, and the effectiveness of assessment
methods. The analysis underscores the importance of these factors in shaping students' experiences within the
Solid Waste Engineering and Management course. The impression of the students towards the subject is mainly
shaped by the experiences of the student during the lecture as mentioned previously by other studies [22, 23].

Table 3 Student impression on subject

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation

[ have increased my knowledge 50 3 4 3.80 404
by taking the course.
The course content is related to 50 2 4 3.76 476
my field of study.
My confidence level in this course 50 2 4 3.72 497
has increased.
The method of assessments in 50 2 4 3.72 497
this course has enhanced my
learning ability.

Valid N (listwise) 50

4.3 Lecturer Professionalism

The “Lecturer Professionalism” section of the research investigates students' perceptions of various aspects of
the lecturer's professionalism within the context of the Solid Waste Engineering and Management course. This
section comprises six statements that shed light on the lecturer's behavior, accessibility, communication, and
commitment to instruction.

In Table 4, the first statement, “The lecturer monitors student attendance,” is supported by responses from
all 50 participants. The responses vary from a minimum score of 2 to a maximum of 4, with a mean score of 3.72.
This mean value suggests that, on average, students view the lecturer's efforts to monitor attendance positively.
The relatively low standard deviation of .497 indicates a relatively consistent agreement among participants on
this matter.

Similarly, the second statement, “The lecturer is ever ready to provide academic guidance to students,” also
received responses from the entire sample. The range of scores spans from 2 to 4, with a mean score of 3.72.
This mean value reflects a general consensus among students that the lecturer is approachable and responsive
when it comes to academic guidance. The standard deviation of .497 indicates a reasonable level of agreement
among participants, with minor variations in their perceptions.

The next three statements, “The lecturer completes the scheduled hours of instruction,” “The lecturer is
accessible for discussion,” and “The lecturer is approachable,” garnered responses from all 50 participants as
well. These statements achieved mean scores of 3.72 and 3.64, respectively. The data display a range of scores
from 2 to 4 for each of these statements. The standard deviations of .454 and .631 suggest that while there is a
degree of consistency in students’ perceptions, there are also varying viewpoints about the extent to which the
lecturer fulfills these professionalism aspects.

Lastly, the statement “The lecturer uses English as a medium of instruction during the lectures except for
CITU and Third Language courses” gathered responses from the entire sample, resulting in a mean score of 3.64.
The range of scores extends from 3 to 4, and the standard deviation of .485 indicates a moderate level of
agreement among students about the lecturer's language of instruction. The descriptive statistics provide
insights into students’ positive perceptions of lecturer professionalism, encompassing aspects such as
attendance monitoring, academic guidance, adherence to scheduled hours, accessibility, approachability, and
language use [24]. These findings contribute to a deeper understanding of the lecturer's role in fostering a
conducive learning environment within the Solid Waste Engineering and Management course that has
previously been discussed by other studies [25-26].
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Table 4 Lecturer professionalism

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation

The lecturer monitors student 50 2 4 372 497
attendance.
The lecturer is ever ready to
provide academic guidance to 50 2 4 3.72 497
students.
The lecturer completes the
scheduled hours of instruction. 50 3 4 3.72 454
The lec‘Furer is accessible for 50 1 4 3 64 631
discussion.
The lecturer is approachable. 50 1 4 3.64 .631
The lecturer uses English as a
medium of instruction during the
lectures except for CITU and 50 3 4 3.64 485
Third Language courses.

Valid N (listwise) 50

4.4 Teaching and Learning Activities

In Table 5, the participants reported that the lecturer consistently creates an environment conducive for
students to ask questions and share their opinions, with a mean rating of 3.76 and a relatively low standard
deviation of .431. Additionally, the lecturer’s active involvement in the learning process received positive
feedback, as indicated by a mean rating of 3.74 and a standard deviation of .487.

Furthermore, participants perceived that the lecturer effectively explained both the outcomes of the course
and the course content, with mean ratings of 3.74 each and standard deviations of .487. The alignment between
teaching and planned content was also acknowledged, with a mean rating of 3.70 and a standard deviation of
.505.

The lecturer’s clarity in explaining the methods of assessment for the course garnered a mean rating of 3.70,
accompanied by a slightly higher standard deviation of .544. Participants appreciated the lecturer's assistance in
helping them master the learning content, as demonstrated by a mean rating of 3.68 and a standard deviation of
.513.

Furthermore, the lecturer’s provision of feedback for assessments and assignments received positive
feedback, with a mean rating of 3.68 and a standard deviation of .513. The delivery of content in an interesting
manner was also acknowledged, as indicated by a mean rating of 3.66 and a standard deviation of .519.

Lastly, participants noted that the lecturer's delivery style often challenges their cognitive engagement, with
a mean rating of 3.64 and a standard deviation of .485. The results showcase the participants’ overall positive
perceptions of the teaching and learning activities in the course. The good feedback and perceptions by students
in a course with a lot of teaching and learning activities also have been previously discussed in other studies [27-
28].

Table 5 Teaching and learning activities

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation

The lecturer creates an environment
for students to ask questions and 50 3 4 3.76 431
offer opinions.

The lecturer actively involves

students in the learning process. >0 2 4 3.74 487
The lecturer explains the outcomes of 50 2 4 374 487
the course.

The lecturer explains the course 50 2 4 374 487
content.

The lecturer teaches according to 50 2 4 370 505
plan.

The lecturer explains the methods of 50 2 4 3.70 544

assessment for the course.
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Descriptive Statistics

N Minimum Maximum Mean Std. Deviation

The lecturer helps students master
the learning content.

The lecturer provides feedback for
each 50 2 4 3.68 513
assessment/assignment/test/project.

The lecturer delivers the content

50 2 4 3.68 513

: : 50 2 4 3.66 519
interestingly.
The lecturer’s depvery style 50 3 4 3 64 485
challenges the mind.

Valid N (listwise) 50

4.5 Technology Roles

Table 6 shows the “Technology Roles” section of the survey aimed to gauge participants' perceptions regarding
the utilization of technology in their learning experiences within the context of the Solid Waste Engineering and
Management course. The collected data, based on responses from a total of 50 participants, has been presented
in the form of descriptive statistics to provide insights into various aspects of technology integration. Each
statement was rated on a scale from 2 to 4, encompassing a range of perceptions from agreement to higher
agreement.

The analysis of the data reveals interesting insights. Participants expressed a notably high mean score of
3.90 for the statement “Multimedia presentations (videos, interactive content) make learning more engaging.”
This underscores the positive impact of multimedia tools in enhancing engagement and comprehension among
learners. Similarly, the statement "Technology should be used more frequently in the classroom" received a
mean score of 3.88, reflecting participants' inclination toward greater technology integration in the instructional
environment.

In terms of online resources, participants indicated a mean score of 3.66 for the statement “Online learning
resources enhance my learning experience.” This suggests that participants recognize the added value of digital
resources in enriching their educational journey. Additionally, the statement “Online learning platforms enhance
my learning experience” garnered a mean score of 3.60, further affirming the perceived effectiveness of online
platforms in supporting the learning process.

The minimum and maximum scores observed across the statements indicate a relatively consistent level of
agreement among participants. The standard deviation values, ranging from .328 to .670, reflect the dispersion
of participants' responses around the mean, suggesting varying degrees of consensus in their perceptions.

Overall, the descriptive statistics for the “Technology Roles” section provide valuable insights into
participants’ views on technology’s role in enhancing engagement, classroom experiences, and the use of online
resources within the context of the Solid Waste Engineering and Management course. These findings contribute
to a deeper understanding of how technology can positively influence the learning journey in this specific
academic domain.

Table 6 Technology roles

Descriptive Statistics
N Minimum Maximum Mean Std. Deviation

Multimedia presentations
(videos, interactive content) 50 2 4 3.90 364
make learning more engaging.

Technology should be used more

frequently in the classroom. 50 3 4 3.88 328
Online learning resources 50 2 4 366 593
enhance my learning experience.
Online learning pl.atforms . 50 2 4 3.60 670
enhance my learning experience.

Valid N (listwise) 50

Table 7 presents the correlation coefficients among key variables in the context of the Solid Waste
Engineering and Management course. The variables under consideration include “TECH_SUM” (Technology
Sum), “PROF_SUM” (Professionalism Sum), “TL_SUM” (Teaching and Learning Sum), and “IMPRES_SUM”
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(Impression Sum). Correlation analysis is performed to examine the relationships and associations between
these variables.

Starting with the “TECH_SUM” variable, it is observed that the correlation coefficient with “PROF_SUM” is
.093, which is not statistically significant (p=.521). Similarly, the correlation coefficients with “TL_SUM” and
“IMPRES_SUM” are .090 (p=.535) and .055 (p=.705), respectively. These findings suggest weak and non-
significant relationships between students' perceptions of technology-related aspects and their perceptions of
overall professionalism, teaching and learning effectiveness, and the course's overall impression.

Moving on to the “PROF_SUM” variable, it is notable that a highly significant positive correlation of .990**
(p<.001) is observed with “TL_SUM.” This indicates a strong association between students’ perceptions of the
lecturer's professionalism and their perceptions of effective teaching and learning activities. Similarly, a
significant positive correlation of .949** (p<.001) is found between “PROF_SUM” and “IMPRES_SUM,” implying
that a positive perception of the lecturer's professionalism is linked to a favorable overall impression of the
course.

For the “TL_SUM” variable, a substantial positive correlation of .967** (p<.001) is noted with
“IMPRES_SUM.” This indicates that positive perceptions of teaching and learning activities are strongly
associated with a positive overall impression of the course.

In conclusion, the correlation analysis reveals nuanced relationships among the variables. While perceptions
of technology-related aspects show limited associations with other variables, students’ perceptions of the
lecturer's professionalism are significantly linked to perceptions of effective teaching and learning activities as
well as overall course impression. Additionally, positive perceptions of teaching and learning activities are
strongly related to a positive overall impression of the course. These findings underscore the
interconnectedness of various aspects in shaping students' experiences and perceptions in the context of the
Solid Waste Engineering and Management course.

Table 7 Correlations

Correlations
TECH_SUM PROF_SUM TL_SUM IMPRES_SUM
TECH_SUM Pearson Correlation 1 .093 .090 .055
Sig. (2-tailed) 521 .535 .705
N 50 50 50 50
PROF_SUM Pearson Correlation .093 1 .990™ .949™
Sig. (2-tailed) 521 <.001 <.001
N 50 50 50 50
TL_SUM Pearson Correlation .090 .990" 1 967"
Sig. (2-tailed) .535 <.001 <.001
N 50 50 50 50
IMPRES_SUM Pearson Correlation .055 .949™ 967" 1
Sig. (2-tailed) .705 <.001 <.001
N 50 50 50 50

**Correlation is significant at the 0.01 level (2-tailed)

5. Discussion

The presented study's findings are discussed comprehensively based on the results derived from various
sections of the research. The demographics of the participants are meticulously analyzed in Fig. 1 above,
revealing distinctive characteristics of the sample. Age distribution highlights a diverse range, with 46% aged
between 20 and 22 years, and 54% aged 23 and above. Gender distribution showcases a balanced
representation of both male and female participants, each comprising 50% of the sample. Semester distribution
underscores the prevalence of participants from the 8th semester (94%), indicating an advanced academic
stage. The distribution of participants from varied previous educational institutions further contributes to the
study's heterogeneity. These demographics collectively lay the foundation for understanding the diverse
perspectives shaping the study’s outcomes [7].

Moving to student impressions in Table 3, participants' views on the subject are discussed based on four key
statements. The analysis reveals a positive perception of the course's impact on knowledge enhancement,
content relevance, increased confidence, and assessment effectiveness. The mean scores and low standard
deviations indicate consistent agreement among students, underscoring the course's effectiveness in addressing
these aspects. These findings align with previous research that has shown the positive effects of environmental
courses on students’ conceptual knowledge about solid waste pollution and management [4].

Penerbit
UTHM



Int. J. of Sustainable Construction Engineering and Tech. Vol. 15 No. 1 (2024) p. 287-298 296

Lecturer professionalism, explored in Table 4, delves into six statements assessing various dimensions of
the lecturer’s behavior and interaction. Participants' feedback signifies the lecturer’s commitment to
professionalism, evident in attendance monitoring, accessibility, guidance, and language of instruction [29].
Mean scores and standard deviations offer insights into the variations and consensus in students' perceptions of
these attributes [30].

The teaching and learning activities, as highlighted in Table 5, depict participants’ views on various
dimensions of the lecturer's instructional methods. These insights underscore the positive impact of the
lecturer's strategies in creating an engaging and effective learning environment [31-32] In particular,
participants expressed satisfaction with the lecturer's ability to stimulate critical thinking, create interactive
learning experiences, provide clear explanations, and incorporate real-life examples to enhance understanding.
Additionally, the participants acknowledged the lecturer's efforts in promoting student participation and
encouraging collaboration among peers [31, 33].

Technology's role is discussed based on participants' perceptions, as presented in Table 6. The analysis
reveals a strong acknowledgment of technology's impact on learning engagement, with multimedia
presentations receiving the highest mean score [31, 34]. Participants also express a preference for greater
technology integration and recognize the value of online resources and platforms in enhancing their learning
experiences [7-8].

The correlation analysis in Table 7 examines relationships between key variables. Notably, while
technology-related perceptions show limited associations, students’ positive views of lecturer professionalism
significantly correlate with effective teaching and learning activities and a favorable course impression [29, 32,
35]. Positive perceptions of teaching and learning activities strongly relate to a positive overall course
impression.

6. Conclusion

In conclusion, this study embarked on a comprehensive exploration of students’ perceptions within the
framework of the Solid Waste Engineering and Management course. The analysis of demographic information
unveiled a diverse sample, comprising individuals across various age groups, gender representations, academic
semesters, and educational backgrounds. This diversity underscores the course’s ability to attract a wide array
of students, enriching the study's validity and depth. The study delved into students’ impressions of the course,
revealing positive perceptions across multiple dimensions. Participants acknowledged a significant increase in
knowledge, highlighting the course’s effectiveness in imparting valuable insights. Moreover, the relevance of
course content to their field of study was strongly recognized, fostering a sense of purpose and practical
applicability. The course's impact on confidence enhancement and assessment effectiveness was also favorably
perceived, reflecting its ability to bolster students’ self-assurance and learning outcomes.

The exploration of lecturer professionalism unraveled the commendable efforts of instructors in fostering
an environment conducive to learning. Students affirmed the lecturer's commitment to professionalism, as
evidenced by their attentiveness to attendance, approachability for academic guidance, and consistent
adherence to scheduled hours. The lecturer's proficiency in using English as the medium of instruction further
contributed to a positive learning environment.

Teaching and learning activities emerged as a critical cornerstone of the course’s success. Students lauded
the lecturer's prowess in explaining course outcomes and content, actively engaging them in the learning
process, and aligning teaching strategies with planned content. The provision of timely feedback and assistance
in mastering learning content further reinforced the course’s efficacy in nurturing students' comprehension and
skill development. The lecturer’s delivery style, characterized by its challenge to cognitive engagement,
underscored the course's capacity to stimulate critical thinking.

Technology’s role in the learning process was examined, revealing a strong appreciation for multimedia
presentations and a desire for increased technology integration. Participants valued the use of technology as a
means to enhance engagement and leverage online resources and platforms for enriched learning experiences.

Correlation analysis elucidated the interconnectedness of various aspects. While technology-related
perceptions displayed limited associations, lecturer professionalism demonstrated a strong linkage to effective
teaching and learning activities, culminating in a favorable course impression. Positive perceptions of teaching
and learning activities were also strongly linked to an overall positive course impression.

In essence, this study casts a comprehensive spotlight on students' perceptions in the context of the Solid
Waste Engineering and Management course. The positive feedback across demographics, impressions, lecturer
professionalism, teaching and learning activities, and technology underscores the course's efficacy in fostering
an enriching and effective learning experience. These insights hold significance for educators, institutions, and
policymakers seeking to enhance educational approaches and adapt to students’ evolving needs in the realm of
waste management education.

Penerbit
UTHM



297 Int. J. of Sustainable Construction Engineering and Tech. Vol. 15 No. 1 (2024) p. 286-298

Acknowledgement

The authors would like to thank the School of Civil Engineering and School of Electrical Engineering, College of
Engineering, Universiti Teknologi MARA, Shah Alam, for providing support for this study.

Conflict of Interest

Authors declare that there is no conflict of interests regarding the publication of the paper.

Author Contribution

The authors confirm contribution to the paper as follows: study conception and design: Dzulaikha Khairuddin,
Musmuliadi Kamaruding,; data collection: Dzulaikha Khairuddin, Nik Hakimi Nik Ali; analysis and
interpretation of results: Dzulaikha Khairuddin, Nik Hakimi Nik Ali, Musmuliadi Kamaruding, Norfarah Nadia
Ismail; draft manuscript preparation: Dzulaikha Khairuddin, Musmuliadi Kamaruding, Nik Hakimi Nik Ali. All
authors reviewed the results and approved the final version of the manuscript.

References

[1] Yu, K. S, Thriveni, T, Jang, C., & Whan, A. ]. (2017) Appropriate Technologies for Municipal Solid Waste
Management in Bantayan Island, Philippines, Journal of Energy Engineering, 26(1), 54-61,
https://doi.org/10.5855/energy.2017.26.1.054

[2] Baxter, G.(2021) An Assessment of Sustainable energy management at a Major Scandinavian Hub Airport:
The Case of Oslo Airport Gardermoen, International Journal of Environment, Agriculture and Biotechnology,
6, 6, https://doi.org/10.22161/ijeab.66.37

[3] Owojori, 0. M., Mulaudzi, R., & Edokpayi, J. N. (2022) Student’s knowledge, attitude, and perception (KAP)
to solid waste management: A survey towards a more circular economy from a rural-based tertiary
institution in South Africa, Sustainability, 14(3), 1310, https://doi.org/10.3390/su14031310

[4] Budihardjo, M. A,, Humaira, N. G., Putri, S. A,, Ramadan, B. S,, Syafrudin, S., & Yohana, E. (2021) Sustainable
Solid Waste Management Strategies for Higher Education Institutions: Diponegoro University, Indonesia
Case Study, Sustainability, 13(23), 13242, https://doi.org/10.3390/su132313242

[5] Khairuddin, D., Hassan, S. N. F., & Ghafar, S. N. A. (2022) Development of a small scale BSF rearing system
and firsthand experience of the process and its lifecycle, IOP Conference Series: Earth and Environmental
Science, 1019(1), 012033, https://doi.org/10.1088/1755-1315/1019/1/012033

[6] Reodica, C. (2021) Role of the school heads in the sustainability of zero waste management projects,
International Journal of Research Studies in Education, 10(9), 57-65,
https://doi.org/10.5861/ijrse.2021.664

[7] Zulhaimi, N. A,, Sapan, N. S, Ramlij, S. A, Hamid, S. N. A. A,, & Johari, S. K. (2021) Application of project-based
learning in enhancing solid waste management and awareness, International Journal of Advanced Research
in Education and Society, 3(1), 9-14.

[8] Khairuddin, D., Ismail, N. N., Kamaruding, M., & Ali, N. H. N. (2023) Enhancing Solid Waste Management
Education: Understanding Engineering Students’ Preferences for Teaching and Learning Methods, Asian
Journal of Research in Education and Social Sciences, 5(3), 48-56,
https://doi.org/10.55057 /ajress.2023.5.3.5

[9] Akram,S.V., etal. (2021) Performance analysis of iot and long-range radio-based sensor node and gateway
architecture for solid waste management, Sensors, 21(8), 2774, https://doi.org/10.3390/s21082774

[10] Kumar, A., & Verma, S. K. (2022) Design and development of e-smart robotics-based underground solid
waste storage and transportation system, Journal of Cleaner Production, 343, 130987,
https://doi.org/10.1016/j.jclepro.2022.130987

[11] Kundariya, N., Mohanty, S. S., Varjani, S., Hao Ngo, H., W. C. Wong, ., Taherzadeh, M. ],, Chang, |. S., Yong Ng,
H., Kim, S. H., & Bui, X. T. (2021) A review on integrated approaches for municipal solid waste for
environmental and economical relevance: Monitoring tools, technologies, and strategic innovations,
Bioresource Technology, 342, 125982, https://doi.org/10.1016/j.biortech.2021.125982

[12] Xu, M,, Sun, H,, Chen, E,, Yang, M., Wu, C,, Sun, X., & Wang, Q. (2023) From waste to wealth: Innovations in
organic solid waste composting, Environmental Research, 115977,
https://doi.org/10.1016/j.envres.2023.115977

[13] Zhao, Y., & Li, J. (2022) Sensor-Based Technologies in Effective Solid Waste Sorting: Successful Applications,
Sensor Combination, and Future Directions, Environmental Science & Technology, 56(24), 17531-17544,
https://doi.org/10.1021/acs.est.2c05874

[14] Awan, U., & Sroufe, R. (2022) Sustainability in the circular economy: insights and dynamics of designing
circular business models. Applied Sciences, 12(3), 1521, https://doi.org/10.3390/app12031521

Penerbit
UTHM



Int. J. of Sustainable Construction Engineering and Tech. Vol. 15 No. 1 (2024) p. 287-298 298

[15] Dortmans, B., Diener, S., Bart, V., & Zurbriigg, C. (2017). Black Soldier Fly Biowaste Processing: A Step-By-Step
Guide. Eawag - Swiss Federal Institute of Aquatic Science and Technology.

[16] Khairuddin, D., Ghafar, S. N. A,, & Hassan, S. N. F. (2022) Food waste type and moisture content influence on
the Hermetia illucens (L.), (Diptera: Stratiomyidae) Larval Development and Survival, IOP Conference
Series: Earth and Environmental Science, 1022(1), 012076, https://doi.org/10.1088/1755-
1315/1022/1/012076

[17] Morseletto, P. (2020) Targets for a circular economy, Resources, Conservation and Recycling, 153, 104553,
https://doi.org/10.1016/j.resconrec.2019.104553

[18] Bakhary, N. A., Kamaruding, M., Mustaffa, N. K., & Ibrahim, N. (2023) Perception and Level of Interest of
Civil Engineering Students Towards the ENT600: Technology Entrepreneurship Course, International
Journal of Advanced Research in Education and Society, 5(1), 298-304,
https://doi.org/10.55057 /ijares.2023.5.1.27

[19] Abdull Rahman, S. H., & Kamaruding, M. (2023) A Case of Project Risk Management Course: Students’
Feedback on Teaching and Learning, International Journal of Academic Research in Progressive Education
and Development, 12(2), 1182-1191, https://doi.org/10.6007 /ijarped/v12-i2/17123

[20] Sekaran, U., & Bougie, R. (2016). Research methods for business: A skill building approach. John Wiley & Sons.

[21] Aziz, A. (2018). Evaluating the design standard of UiTM massive open online courses, International Journal
of Education and Literacy Studies, 6(4), 138-151, https://doi.org/10.7575/aiac.ijels.v.6n.4p.138

[22] Singh, J. K. N,, & Jamil, H. (2021) International education and meaningful contributions to society:
Exploration of postgraduate international students’ perspectives studying in a Malaysian research
university, International Journal of Educational Development, 81, 102331,
https://doi.org/10.1016/j.ijedudev.2020.102331

[23] Nunes, K., Du, S., Philip, R,, Mourad, M. M., Mansoor, Z., Laliberté, N., & Rawle, F. (2022) Science students'
perspectives on how to decrease the stigma of failure, FEBS Open Bio, 12(1), 24-37,
https://doi.org/10.1002/2211-5463.13345

[24] Mncube, L. S., Dube, L., & Ngulube, P. (2017) The role of lecturers and university administrators in
promoting new e-learning initiatives, International Journal of Virtual and Personal Learning Environments
(JVPLE), 7(1), 1-11, https://doi.org/10.4018/IJVPLE.2017010101

[25] Eloff, I, O’'Neil, S., & Kanengoni, H. (2021) Students’ well-being in tertiary environments: insights into the
(unrecognised) role of lecturers, Teaching in Higher Education, 1-21,
https://doi.org/10.1080/13562517.2021.1931836

[26] Wong, B., & Chiu, Y. L. T. (2019) Let me entertain you: The ambivalent role of university lecturers as
educators and performers, Educational Review, 71(2), 218-233,
https://doi.org/10.1080/00131911.2017.1363718

[27] Sailer, M., & Sailer, M. (2021) Gamification of in-class activities in flipped classroom lectures, British Journal
of Educational Technology, 52(1), 75-90, https://doi.org/10.1111 /bjet. 12948

[28] Simmons, D. R., Van Mullekom, J., & Ohland, M. W. (2018) The popularity and intensity of engineering
undergraduate out-of-class activities, Journal of Engineering Education, 107(4), 611-635,
https://doi.org/10.1002/jee.20235

[29] Omer, 0. Z.E. R, & AKCAYOGLU, D. I. (2021) Examining the roles of self-efficacy beliefs, self-regulated
learning and foreign language anxiety in the academic achievement of tertiary EFL learners, Participatory
Educational Research, 8(2), 357-372, https://doi.org/10.17275/per.21.43.8.2

[30] Minute, F., Giotto, F., Filipe-Ribeiro, L., Cosme, F., & Nunes, F. M. (2021) Alternative methods for measuring
the susceptibility of white wines to pinking alteration: Derivative Spectroscopy and CIEL* a* b* Colour
Analysis, Foods, 10(3), 553, https://doi.org/10.3390/foods10030553

[31] Ozogul, G. (2018) Best Practices in Engaging Online Learners Through Active and Experiential Learning
Strategies, Interdisciplinary Journal of Problem-Based Learning, 12(1), https://doi.org/10.7771/1541-
5015.1764

[32] Sumarsono, R. B., Gunawan, [., Kusumaningrum, D. E., Benty, D. D. N, & Bhayangkara, A. N. (2021) Influence
of Lecturer's Pedagogic Competency Level, Quality of Administrative Services, Completeness of Lecture
Supporting Facilities, and Student Satisfaction on Learning Motivation, Jurnal [Imu Pendidikan, 27(1), 23-33,
https://doi.org/10.17977 /um048v27i1p23-33

[33] Khalil, H,, & Liu, C. (2021) Design and implementation of a contemporary health administration program
for health managers, Frontiers in Public Health, 9, 735055, https://doi.org/10.3389/fpubh.2021.735055

[34] Barlow, A, Brown, S., Lutz, B., Pitterson, N., Hunsu, N., & Adesope, O. (2020) Development of the student
course cognitive engagement instrument (SCCEI) for college engineering courses, International Journal of
STEM Education, 7(1), 1-20, https://doi.org/10.1186/s40594-020-00220-9

[35] Carlfjord, S., Roback, K., & Nilsen, P. (2017) Five years’ experience of an annual course on implementation
science: an evaluation among course participants, Implementation Science, 12, 1-8,
https://doi.org/10.1186/s13012-017-0618-4

Penerbit
UTHM



