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ABSTRACT

Objective This study was conducted to evaluate the effect
of waste separation and recycling education on waste
management awareness among nursing students at a
university and to examine the psychometric properties of a
measurement tool designed to assess this awareness.
Method The research was conducted using a single-
group pretest—post-test quasi-experimental and
methodological design. The population of the study
consisted of individuals receiving nursing education;

180 participants were included in the pretest and 117 in
the post-test. Data were collected using a Demographic
Information Form and the Waste Management Awareness
Scale. Following the pretest, a three-session, theory-based
educational intervention focused on waste separation

and recycling, each lasting approximately 40 min, was
implemented and the post-test was administered after the
third session.

Findings The average age of participants was
20.37+1.52 and the majority were female (79.4%). The
two-subscale structure of the scale was psychometrically
supported and explained 58.20% of the total variance.

A significant increase was found in waste management
awareness scores after the training (p<0.001). The training
intervention was found to have a moderate effect on waste
management awareness and waste separation behaviours
and a small-to-moderate effect on attitudes towards
recycling (Cohen’s d=0.30-0.44).

Conclusion The findings show that nursing students
have a moderate level of waste management awareness
and that theory-based structured education significantly
strengthens this awareness. It is recommended that
waste management awareness, as a measurable and
developable construct, be addressed systematically and
sustainably within nursing education.

INTRODUCTION

Waste management awareness is a multidi-
mensional structure encompassing individ-
uals’ knowledge levels regarding waste types,
their attitudes towards the environmental
and economic benefits of recycling and the
behaviours they exhibit in this regard.1 The

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The study combined a quasi-experimental design
with psychometric validation procedures.

= Scale validity was evaluated using expert review,
exploratory factor analysis and confirmatory factor
analysis.

= The educational intervention was delivered using a
standardised educational protocol.

= The study was conducted at a single university us-
ing a quasi-experimental design without a control
group.

increase in waste volume on a global scale and
the fact that a significant portion of health-
related waste is recyclable has made effective
waste management dependent not only on
technical infrastructure but also on the level
of awareness among individuals.! ? This situ-
ation demonstrates that waste management
awareness is a critical issue not only for the
environment but also for public health and
sustainability.”

Studies in the literature show that although
attitudes towards recycling (ATC) and waste
separation are generally positive, these
attitudes are not sufficiently reflected in
behaviour. Although the vast majority of
individuals believe that recycling is necessary,
it has been reported that the proportion of
those who regularly separate waste remains
limited.? * Similarly, research in the health
field shows that although healthcare workers
and students have sufficient knowledge about
waste management, inconsistencies occur in
the separation of recyclable waste.”°

In the Turkish context, waste management
awareness is more limited due to certain struc-
tural and cultural barriers.® ’ Only a small
portion of municipal waste in Turkey can be
included in the recycling process.3  Studies
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conducted with university students in Turkey reveal that
recycling awareness is generally moderate, but there
are serious difficulties in translating this awareness into
action.®” The perception that individual contributions to
recycling are insignificant and that environmental respon-
sibility is largely attributed to institutions are among the
main reasons for these difficulties.”

Nursing students are a group that takes active respon-
sibility in waste management processes due to their
professional roles and sets an example for patients, their
relatives and society through their behaviour.'’ Although
waste management topics are included in different
courses in nursing education, it is observed that recycling
and zero waste practices are not sufficiently reinforced
at the behavioural level due to the intensive curriculum
and clinical priorities."" This situation may limit the devel-
opment of sustainable waste management behaviours in
postgraduation practices.10 "

It is noteworthy that a significant portion of studies on
waste management use questionnaires that have not been
tested for validity and reliability.” '* Measurement tools
with undefined psychometric properties make it difficult
to objectively evaluate the accuracy of the findings and
the effectiveness of educational programmes. This situ-
ation indicates a significant gap in the development of
a valid and reliable Waste Management Awareness Scale
(WMAS) that encompasses both attitude and behaviour
dimensions.

Rationale and theoretical basis for the educational
intervention

Education-based interventions are among the most
effective strategies in the literature for developing waste
management awareness.”” '* It has been reported that
structured education programmes, especially those imple-
mented for university students and groups studying in
the health field, strengthen ATC, increase environmental
awareness and bring about significant improvements in
separation behaviours.” '’ ' These findings indicate that
waste management awareness is a construct that can be
developed not only through information but also through
targeted educational interventions.'*

International studies have demonstrated that educa-
tional interventions can be effective at the behavioural
level.” ¥ 1% A study conducted with university students
in Thailand found an increase of over 25% in correct
waste separation behaviours following structured recy-
cling education.'® Similarly, university-based intervention
studies conducted in Spain and Italy showed that short-
term but interactive training had a significant impact
on students’ environmental attitudes and sustainable
behaviour intentions.” ™ In Turkey, however, educa-
tional interventions on waste management are limited
and mostly remain at the information level.”®?*’ Some
studies conducted with university students indicate that
the training increased knowledge levels but did not
provide sufficient evidence regarding the sustainability of
behavioural change.?' ** This situation highlights the need

for structured, behaviour-focused training programmes

for nursing students.

The Theory of Planned Behavior (TPB) provides a
strong theoretical basis for this need. According to TPB,
the emergence of behaviour is shaped by the individu-
al’s attitude toward the behaviour, perceived social norms
and perceived control over performing the behaviour.”
The educational intervention applied in this study aimed
to provide information about waste types, develop posi-
tive attitudes towards the environmental and social bene-
fits of recycling, and strengthen students’ perceptions
of self-efficacy regarding their ability to sustain these
behaviours in their daily lives. The use of interactive
methods in the education process activates the cognitive
and affective components that support behavioural inten-
tion as predicted by TPB."* * In this context, education
was considered not only as a teaching activity in this study
but also as a fundamental intervention component aimed
at demonstrating that waste management awareness is a
structure that can be measurably changed.” ** Accord-
ingly, the aim of this study is to evaluate the effect of waste
separation and recycling education for nursing students
on waste management awareness within the framework
of the TPB and to develop the WMAS to measure this
awareness.

In this context, the research seeks to answer the
following questions:

1. Does the waste separation and recycling education
provided to nursing students increase their level of
waste management awareness?

2. Is the developed WMAS a valid and reliable tool for
measuring nursing students’ attitudes and behaviours
regarding waste management?

METHOD

Research design

This study employed a single-group pretest—post-test
quasi-experimental design to evaluate the effectiveness of
the educational intervention and a cross-sectional meth-
odological design to evaluate the psychometric proper-
ties of the WMAS. The psychometric analyses (content
validity, exploratory factor analysis (EFA), confirmatory
factor analysis (CFA) and internal consistency) were
performed using baseline (pretest) data collected before
the intervention.

The reporting of this study followed the Strengthening
the Reporting of Observational Studies in Epidemi-
ology (STROBE) Statement for cross-sectional studies to
improve the transparency and completeness of reporting.

Location and time of the study
The research was conducted at a university in eastern
Tirkiye during the Spring 2025 Academic Year.

Population and sample

The study population consisted of 986 undergraduate
nursing students enrolled in a 4-year nursing programme
at the study university during the 2025 academic year.
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The minimum required sample size was determined
using power analysis for a single-group pretest—post-test
experimental design. Assuming a 95% confidence level,
80% statistical power and an effect size of 0.50, at least
105 participants were required.

Students were informed about the study during sched-
uled class sessions and were invited to participate volun-
tarily. A total of 212 students agreed to participate and
completed the baseline assessment. The study sample was
then selected using simple random sampling from among
these volunteers. Student lists were prepared, and partic-
ipants were selected using a computer-generated random
selection procedure. To enable matching of pretest and
post-test data, each participant was assigned a unique
identification code.

Following data screening, 32 questionnaires were
excluded because of incomplete responses. Consequently,
180 participants were included in the psychometric anal-
yses, including EFA, CFA and reliability analyses. After
completion of the educational intervention, 117 partic-
ipants completed the post-test assessment and were
included in the intervention effectiveness analyses.

Eligibility criteria were: (1) being enrolled as an
undergraduate nursing student at the study university;
(2) being aged 18 years or older; (3) providing written
informed consent; (4) volunteering to participate; and
(5) completing the baseline questionnaire. Participants
with incomplete questionnaires were excluded from the
psychometric analyses. For evaluation of the educational
intervention, only participants who attended all educa-
tional sessions and completed both the pretest and post-
test assessments were included.

Data collection process and tools

Data were collected through face-to-face administration
using a student introduction form and the WMAS devel-
oped by the researchers. The student introduction form
collected baseline demographic and educational charac-
teristics, including age, sex, previous training on hospital
waste management, previous training on waste separa-
tion and recycling and participants’ baseline knowledge
regarding selected waste management practices (eg,
disposal of medical waste, expired medications and recy-
clable waste). The WMAS was administered immediately
before and after the educational intervention to evaluate
changes in waste management awareness. Completion of
all data collection instruments required approximately
15min.

Development of scale items

Scale items related to waste management awareness
and recycling were developed following a comprehen-
sive review of the relevant literature addressing envi-
ronmental sustainability, waste management practices
and nursing education.'” "' 1 #* 2 In addition, item
development was guided by the TPB, which proposes
that health-related behaviours are influenced by atti-
tudes, perceived behavioural control and behavioural

intentions.”> Accordingly, the initial item pool was
designed to capture both behavioural practices related
to waste separation and recycling and attitudes toward
environmentally responsible waste management. A
comprehensive item pool was initially generated and
subsequently formatted using a five-point Likert-type

response scale.”

Content and face validity

After the scale items related to waste management aware-
ness were created, expert opinion was sought to evaluate
the relevance, clarity and comprehensiveness of each
item.? A panel of four experts (one in public health
nursing, one in nursing fundamentals and two in surgical
nursing), all holding doctoral degrees, independently
evaluated each item using a four-point relevance scale
(I=not appropriate, 2=needs major revision, 3=needs
minor revision and 4=appropriate). The Content Validity
Index (CVI) was calculated based on expert ratings,
and the overall Scale CVI was 0.90, indicating excellent
content validity.

Based on expert recommendations, conceptually over-
lapping items were merged, items considered outside the
intended construct were removed and wording revisions
were made to improve clarity and comprehensibility. As
a result, the initial item pool was reduced from 39 to 18
items before psychometric testing.

Subsequently, EFA, CFA and reliability analyses were
performed. Items with inadequate psychometric perfor-
mance (eg, low factor loadings or poor contribution to
internal consistency) were removed, resulting in the final

nine-item WMAS.

Construct validity and internal consistency

Construct validity of the WMAS was evaluated using EFA
followed by CFA. Before factor extraction, sampling
adequacy was assessed using the Kaiser—Meyer—Olkin
(KMO) coefficient and Bartlett’s test of sphericity.
Internal consistency reliability was evaluated using
Cronbach’s alpha coefficients and corrected item—total
correlations.”” *®

Exploratory factor analysis

EFA was conducted using principal component analysis
with Varimax rotation to identify the underlying factor
structure of the WMAS. Before factor extraction, sampling
adequacy was assessed using the KMO coefficient and
Bartlett’s test of sphericity. A KMO value >0.60 and a statis-
tically significant Bartlett’s test (p<0.05) were considered
indicative of suitability for factor analysis.”” *’ Factors with
eigenvalues greater than 1.0 were retained. Items with
factor loadings >0.40and cross-loading differences of at
least 0.10 were considered acceptable for retention. The
resulting factor structure was interpreted in accordance
with the TPB, with particular attention to the conceptual
distinction between behavioural practices and attitudes
toward waste management.* *° %’
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Confirmatory factor analysis

To further evaluate the construct validity of the WMAS,
a CFA was conducted based on the two-factor structure
identified in the EFA. The model demonstrated an
acceptable-to-good fit to the data (y?/df=2.36, Goodness-
of-Fit Index (GFI)=0.937, Adjusted Goodness-of-Fit Index
(AGFI)=0.886, Standardized Root Mean Square Residual
(SRMR)=0.064, Incremental Fit Index (IFI)=0.943,
Tucker-Lewis Index (TLI)=0.917, Comparative Fit Index
(CFI)=0.942, Root Mean Square Error of Approximation
(RMSEA)=0.087). These findings support the proposed
two-factor structure of the WMAS, indicating that the
model provides an adequate representation of the
observed data.

Second-order confirmatory factor analysis

To further examine whether the two first-order factors
reflected an overarching construct of waste manage-
ment awareness, a second-order CFA was performed.
The second-order model demonstrated acceptable-to-
good model fit (x2/df=2.36, GFI=0.937, AGFI=0.886,
SRMR=0.069,  IFI=0.943, TLI=0.917, CFI=0.942,
RMSEA=0.087). These findings indicate that the two-
factor structure can be adequately represented by a
higher-order latent construct, providing additional
evidence for the structural validity of the WMAS.

The firstorder and second-order CFA models are
presented in online supplemental figures S1 and S2,
respectively, together with the corresponding model fit
indices (online supplemental tables S1 and S2).

Waste Management Awareness Scale

The WMAS was developed to determine the behaviour
and attitude levels of nursing students regarding waste
management. The scale was designed as a measurement
tool to assess the awareness of individuals, particularly
those educated in the health field, regarding environ-
mental sustainability, waste separation and recycling.
However, the WMAS can also be used in different sample
groups to evaluate the effectiveness of education and
awareness programimes.

The final form of the scale consists of a total of nine
items and has a two-subscale structure. The scale items
cover the behaviours individuals exhibit towards waste
management in their daily lives and during the provi-
sion of health services, as well as their ATC. The WMAS is
rated on a b-point Likert scale (5=Always, 4=Most of the
time, 3=Sometimes, 2=Rarely, 1=Never). The total score
that can be obtained from the scale ranges from 9 to 45.
An increase in the total score obtained from the scale
indicates an increase in individuals’ awareness of waste
management.

Waste Separation and Recycling Behaviour (WSRB):
This first subdimension evaluates individuals’ daily
behaviours regarding waste separation and recycling prac-
tices for glass, paper, packaging, plant waste, batteries and
similar waste. This subdimension contains a total of five
items, ranging from one to five. The score that can be

obtained from the subdimension varies between 5 and 25.
A high score indicates that individuals’ WSRBs are posi-
tive and adequate.

ATC: This second subdimension evaluates individ-
uals’ attitudes and beliefs regarding the usefulness and
environmental effects of recycling. The subdimension
contains a total of four items, ranging from six to nine.
The score that can be obtained from the subdimension
varies between 4 and 20. High scores obtained from this
subdimension indicate that individuals have positive ATC.

No cut-off has been determined for the WMAS. There
are no items that need to be reversed. The scale was devel-
oped not for diagnostic purposes but to assess individuals’
waste management awareness as a continuous variable.
The total score that can be obtained from the scale ranges
from 9 to 45 points. As the scores obtained from the scale
and its subscales increase, it is assumed that individuals’
behaviours and attitudes towards waste management are
more positive.

Educational intervention

As part of the research, a structured training programme
covering waste separation, recycling and zero waste
was implemented for nursing students. The training
programme aimed not only to provide information about
waste generated in the healthcare sector but also to raise
awareness among young individuals about recycling and
environmental sustainability in their daily lives. The
training content included: (1) types of waste generated in
healthcare services (medical, hazardous, recyclable and
household waste), (2) basic recycling and zero waste prin-
ciples, (3) the environmental impacts of recyclable prod-
ucts (eg, rubber, textile and packaging waste), (4) proper
waste separation and appropriate disposal methods, and
(5) the roles and responsibilities of nurses and young indi-
viduals in waste management. The educational content is
structured within the framework of the TPB to strengthen
students’ attitudes toward waste management, increase
their perception of individual responsibility that supports
recycling behaviours and support perceived behavioural
control that they can apply these behaviours in their daily
lives, 13162324

The training sessions were planned during the
students’ free time, taking their class schedules into
account and were conducted in groups of 10-12 students.
The training sessions were conducted in a quiet meeting
room with visual presentations to support attention and
interaction. In addition to lectures, brainstorming, case
study discussions and feedback-based interactive methods
were used during the training process. These approaches
were chosen to encourage active student participation
and support the translation of acquired knowledge into
behaviour.

The training programme was implemented in three
sessions, each lasting approximately 40 min. The pretest
was administered 1week before the training programme,
and the post-test was administered 1 week after the comple-
tion of the training. This time frame was determined to
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Figure 1 Flow diagram of participant recruitment, sample selection, psychometric validation process and educational
intervention. CFA, confirmatory factor analysis; EFA, exploratory factor analysis.

allow students to internalise the information they had  education and educational intervention research. To
acquired and to evaluate possible behavioural changes. ensure consistency, all training sessions were delivered

The educational intervention was delivered by the by the same instructor using a standardised educational
principal researcher, a faculty member in public health  protocol, identical presentation materials and the same
nursing with experience in environmental health, nursing  interactive teaching methods.
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Table 1 Descriptive characteristics of nursing students
(n=180)
Characteristics N %
Gender
Female 143 79.4
Male 37 20.6
Receive training on hospital waste management
(medical, sharps waste) during nursing
education.
Yes 144 80
No 36 20
Receive training on waste separation and
recycling.
Yes 80 44.4
No 100 55.6
The tissue used to wipe the patient’s hand is
medical waste because it came into contact with
the patient.
Yes 120 66.7
No 60 33.3
Expired medications should be disposed of in
household waste bins.
Yes 47 26.1
No 133 73.9
A large portion of hospital waste consists of
household waste, which can be collected with
municipal waste.
Yes 76 42.2
No 104 57.8
Min Max Mean+SD
Age 19 35 20.37+1.52

Patient and public involvement

Patients and/or the public were not involved in the
design, conduct, reporting or dissemination plans of this
research.

Statistical analysis

Statistical analyses were performed using IBM SPSS
Statistics V.26.0 (IBM, Armonk, New York, USA). CFA
was conducted using IBM SPSS AMOS V.24.0. Descrip-
tive statistics were presented as frequencies, percentages,
means and SD. EFA was applied to assess the construct
validity of the scale; sample adequacy was tested using
the KMO coefficient and Bartlett’s sphericity test. The
internal consistency of the scale was assessed using Cron-
bach’s alpha coefficient and item-total correlations.

To determine the effectiveness of the educational inter-
vention, pretest and post-test scores were compared using
a paired samples t-test. The effect size was calculated using
Cohen’s d coefficient. The level of statistical significance
was set at p<0.05.

FINDINGS
Table 1 describes the participants’ characteristics. The
mean age of the participants was 20.37+1.52, and 79.4%

were female. During their nursing education, 80%
received training on hospital waste management (medical
waste, sharps waste). 44.4% received training on waste
separation and recycling. 66.7% stated that the tissue
used to wipe the patient’s hand is medical waste because
it came into contact with the patient. 26.1% stated that
expired medications should be disposed of in house-
hold waste bins. 42.2% of participants stated that a large
portion of hospital waste consists of household waste and
that this waste can be collected with municipal waste.

Baseline demographic characteristics and baseline
WMAS scores did not differ significantly between partic-
ipants who completed the post-test assessment and those
who were lost to follow-up (all p>0.05), suggesting that
attrition was unlikely to have introduced substantial selec-
tion bias.

In the assessment conducted prior to EFA in table 2,
the KMO value was found to be 0.836 and the Bartlett
sphericity test result x2, p=0.000 was found to be statisti-
cally significant. These results indicate that the data are
suitable for factor analysis.

EFA revealed that the scale has a two-factor structure.
The total variance explained by the factors is 58.20%, and
the WMAS total mean is 26.21+5.05, indicating a moderate
level. EFA revealed that the scale has a two-subscale
structure. The first subdimension is named ‘Waste Sepa-
ration and Recycling Behaviors’, consists of five items
and explains 32.33% of the total variance (Cronbach’s
0=0.828), with a WSRB mean score of 16.26+4.25. The
second subdimension is named ‘Attitudes Towards Recy-
cling’, consists of four items and explains 25.87% of the
total variance (Cronbach’s 0=0.680), with a mean score
of 15.23+2.33. The total Cronbach’s alpha coefficient of
the scale is 0.842, which is considered highly reliable. The
suitability of the scale items is determined by items with
factor loadings of 0.30 and above; in this study, the factor
loadings of the scale items were above 0.50.

Table 3 shows the preintervention and postinterven-
tion activity evaluation of participants’ waste manage-
ment awareness. A significant increase was observed
in the total score of the WMAS after the training
(pretest: 31.60+5.64; post-test: 34.65+5.64; mean
difference=3.05; t(116)=4.78; p=0.006), and the effect
size was moderate (Cohen’s d=0.44). In the subscale
analyses, WSRB scores increased significantly in the
post-test (pretest: 16.29+4.17; post-test: 18.53+3.85;
mean difference=2.23; t(116)=4.81; p=0.020; d=0.44).
ATC scores also showed a significant increase after the
training (pretest: 15.30+£2.03; post-test: 16.11+2.33;
mean difference=0.81; t(116)=3.28; p=0.006) and the
effect size was small to medium (d=0.30).

DISCUSSION

The descriptive findings obtained in this study indi-
cate that although participants reported having
acquired basic knowledge about hospital waste
management to a large extent, they experienced
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Table 2 Maximum likelihood analysis followed by varimax rotation, factor loadings and item-total correlations of the items of

the WMAS scale (n=180)

Corrected item-

Cronbach’s alpha if Factor

Scale items Mean (SD) total correlation item deleted loading Alpha Variance
Waste Sorting and Recycling Behaviours 16.26 (4.25) 0.828  32.33
| take care to collect batteries separately. 3.61 (0.99) 0.596 0.821 0.538
| collect paper and packaging waste separately; | 3.29 (1.02) 0.685 0.810 0.721
do not throw it in the trash can.
| collect glass waste separately; | do not throw it in  3.37 (1.09) 0.760 0.800 0.771
the trash can.
| collect plant waste (vegetables, apricot pits, 2.88 (1.21) 0.547 0.828 0.830
peanut shells, etc) separately; | do not throw it in
the trash can.
| collect small amounts of waste, such as frying oil, 3.11 (1.18) 0.540 0.829 0.741
separately and do not throw them in the trash.
Attitude Towards Recycling 15.23 (2.33) 0.680  25.87
| do not allow any material to be used 3.89 (0.77) 0.443 0.836 0.529
unnecessarily.
Recycling generates financial gain. 4.17 (0.71) 0.382 0.841 0.739
| purchase products that have a recycling symbol ~ 3.39 (0.91) 0.376 0.843 0.673
on them.
| throw non-recyclable waste in the trash and 3.78 (0.84) 0.695 0.813 0.742
recyclable waste in the recycling bins.
Total 26.21 (5.05) 0.842 58.20

Bold values indicate the summary statistics (subscale and total scale mean scores, Cronbach's alpha coefficients and percentage of explained

variance) rather than statistically significant values.
WMAS, Waste Management Awareness Scale.

significant conceptual confusion in their knowledge
and assessments of waste separation and recycling
practices. It is noteworthy that while 80% of partic-
ipants stated that they received training on medical
waste and sharps waste management during their
nursing education, only 44.4% reported receiving
training on waste separation and recycling. This
suggests that waste management in the nursing curric-
ulum is addressed more in the context of infection

control and medical waste safety, while recycling and
zero waste components remain relatively limited. It
should also be considered that approximately 44% of
participants had previously received training related
to waste separation and recycling before the inter-
vention. Previous exposure to waste management
concepts may have influenced baseline awareness
levels and may have contributed to the magnitude
of the observed intervention effect. Nevertheless,

Table 3 The comparison of pretest and post-test mean scores in the WMAS

Experimental
Group (N: 117)

Mean difference

Variable M=SD (Post-pre) T (df) Pvalue Cohen’sd 95%Cl
Pretest 31.60+5,64

WMAS 3.05 4.78 (116) 0.006 0.44 4.31t01.78
Post-test 34.65+5.64
Pretest 16.29+4.17

WSRB 2.23 4.81 (116) 0.020 0.44 3.16 to 1.31
Post-test 18.53+3.85
Pretest 15.30+2.03

ATC 0.81 3.28 (116) 0.006 0.30 1.30 to 0.32
Post-test 16.11+2.33

Paired-samples t-test. Statistically significant results (p<0.05) are in bold.

ATC, Attitude Towards Recycling; WMAS, Waste Management Awareness Scale; WSRB, Waste Separation and Recycling Behaviour.

Soylemez N, Yildinm H. BMJ Open 2026;16:e116465. doi:10.1136/bmjopen-2026-116465 7

salbojouyoal rejiwis pue ‘Bulurey | ‘Buiuiw elep pue 1Xa] 01 pale|al sasn 1o} Buipnjoul ‘1ybiAdos Aq paloaloid
*1senb Aq 9z0Z ‘8z Jaqweldas uo jwod fwqg uadolway/:dny woll papeojumoq ‘920z 1snbny 9 uo Go¥9TT-9202-uadolwa/9eTT 0T St paysiignd 1suiy :uado CINE


http://bmjopen.bmj.com/

despite this previous exposure, significant improve-
ments were still observed following the structured
educational programme, suggesting that theory-based
education provides additional educational benefit
beyond prior knowledge.

The fact that 66.7% of students classified tissues used to
wipe the patient’s hands as medical waste on the grounds
that they came into contact with the patient, and 26.1%
stated that expired medications should be disposed of
in household waste bins, reveals gaps in knowledge and
incorrect generalisations regarding the classification of
waste types. Similarly, 42.2% of participants stating that
household waste constitutes a large portion of hospital
waste and that this waste can be collected together with
municipal waste indicates that the risk-based separation
principle in waste management has not been sufficiently
internalised. These findings reveal that students may
develop excessive risk perceptions in some cases, such
as considering hand wipes as medical waste, while in other
cases, they may normalise practices that are risky in terms
of environmental and public health, such as disposing of
medications as household waste.

The literature contains studies reporting similar incon-
sistencies in knowledge, attitudes and behaviours among
nursing students and healthcare workers.® ' ' Interna-
tional studies show that although healthcare workers
have a high level of knowledge about the management of
medical waste, there are significant shortcomings in the
separation of recyclable waste and the proper disposal
of medication waste. Studies conducted in Turkey also
report that nursing students and healthcare workers
have a moderate level of knowledge regarding waste
management, and that behavioural consistency cannot
be achieved, particularly in recycling and zero waste prac-
tices.” ! In our study, participants’ awareness of waste
management and their recycling behaviours and attitudes
were moderate. When evaluated together with descrip-
tive data, these findings reveal that nursing students are
familiar with the basic concepts of waste management but
have difficulty translating this knowledge into consistent
and correct behaviours. Within the framework of the
TPB, this situation suggests that positive attitudes and
knowledge levels alone are not sufficient for behavioural
change; perceived behavioural control and guidance for
implementation play a critical role.””

In this context, the structured educational intervention
applied in the study aimed not only to increase nursing
students’ knowledge levels but also to correct false gener-
alisations and conceptual errors and to reinforce attitudes
that support recycling and waste separation behaviours.
Such misperceptions that emerged prior to the training
clearly demonstrate why structured and behaviour-
focused training is necessary. Furthermore, evaluating
this process with a valid and reliable measurement tool is
important in order to objectively demonstrate the effec-
tiveness of the training.

Effect of the educational intervention

This study found that the structured educational
intervention led to a moderate improvement in waste
management awareness and sorting behaviour, and a
small to moderate improvement in ATC. The increase
observed in the total score for waste management
awareness after the training suggests that the inter-
vention created a comprehensive effect targeting
not only knowledge but also attitude and behaviour
components. The moderate effect size obtained
demonstrates that a short-term, group-based educa-
tion programme can create meaningful change even
in a topic such as waste management, which is often
considered secondary.

When evaluated at the subdimension level, it is note-
worthy that the increase in scores related to WSRBs
is more pronounced than that in the attitude dimen-
sion. This indicates that structured and application-
oriented training has a faster and more direct impact,
particularly on behavioural components. The litera-
ture reports that environmental education interven-
tions can have stronger effects on the behavioural
dimension, while attitudes are more influenced by
cultural norms, habits and social context.' > 7% The
small-to-moderate effect observed in the attitude
dimension in this study supports the notion that
attitudes are more resistant and shaped over time
compared with behaviours.'" ®

International studies report that interactive and
structured recycling education programmes for
university students increase behavioural gains, but
attitude change remains more limited.'” " *' #* In the
Turkish context, the limited perception of the indi-
vidual contribution to recycling and the evaluation of
environmental responsibility at the institutional level
may cause attitude change to occur more slowly.” '**
This cultural context may explain why the effect size
in the attitude dimension was found to be lower than
that in the behaviour dimension in this study.

When evaluated within the framework of the TPB,
these findings suggest that the educational interven-
tion strengthened behavioural intention by supporting
students’ attitudes toward waste management and
their perceived behavioural control levels. The signifi-
cant differences found between premeasurements and
postmeasurements indicate that structured education
reveals that waste management awareness is a develop-
able construct. In this regard, the first research question
of the study, ‘Does the waste separation and recycling
education provided to nursing students increase their
level of waste management awareness?’, is supported.

Structural characteristics of the scale

The two-factor structure of the WMAS developed in this
study supports the idea that waste management aware-
ness is a multidimensional structure consisting of both
behavioural and attitudinal components. Similarly, studies
in the literature examining environmental awareness
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and recycling behaviours treat behaviour and attitude as
separate but interrelated dimensions.’ "> 'Y This indicates
that waste management awareness cannot be explained
solely by knowledge or positive attitudes; practices that
translate into behaviour must be evaluated as a separate
dimension.*

The structuring of the first subdimension of the scale as
‘Waste Separation and Recycling Behaviors’ is important
in terms of reflecting the behaviours of nursing students
that can be directly observed in daily life and professional
practice.”® *® The high internal consistency of this subdi-
mension suggests that behavioural items are perceived
more clearly and consistently by students. Indeed, some
studies in the health field have reported that recycling
behaviours exhibit a more homogeneous structure
compared with attitudes.’ " ' This finding is consistent
with the more pronounced increase in the post-training
behaviour dimension obtained in the study.

The naming of the second subdimension as ‘Atti-
tude Towards Recycling’ is meaningful in that it reflects
students’ perceptions of the benefits of recycling, its
necessity and the importance of individual contribution.
The fact that the internal consistency coefficient in this
dimension is lower than thatin the behavioural dimension
may be due to attitudes exhibiting a more variable and
context-sensitive structure compared with behaviours.'***
The literature indicates that environmental attitudes are
strongly influenced by cultural norms, social expectations
and individual experiences and may therefore exhibit
more heterogeneous structures.” '® * This may explain
why the attitude dimension shows lower but acceptable
levels of reliability.

The fact that the total variance of the scale is above 50%
and the items have high factor loadings indicates that the
developed measurement tool presents a conceptually
consistent structure.”® * Considering that some scales
developed in the field of environmental awareness and
recycling report total explained variance in the range of
40-60%, the construct validity results obtained in this
study appear consistent with the literature.” *” ** Further-
more, the high total internal consistency coefficient of
the scale indicates that it provides a reliable measurement
that addresses both attitude and behaviour dimensions
simultaneously.”’

When evaluated together with the descriptive results
of the study, these findings reveal that although nursing
students possess knowledge about waste management,
they experience differences in their attitudes and
behaviours. The developed scale makes this difference
visible, enabling the identification of pretraining defi-
ciencies and the objective evaluation of post-training
change. Considering the limited availability of measure-
ment tools in Turkey that have been tested for validity
and reliability in the field of waste management and
that address both attitude and behaviour dimensions,
this scale is thought to make an important contribution
to both nursing education and public health research.
In line with these findings, the second research

question of the study, ‘Does the Waste Management
Awareness Scale validly and reliably measure nursing
students’ attitudes and behaviors regarding waste
management?’, is answered positively. The fact that the
two-factor structure of the scale is theoretically mean-
ingful, that the items are consistently grouped under
the relevant dimensions, and that the internal consis-
tency coefficients are above acceptable levels, indicates
that the developed measurement tool is a valid and reli-
able tool that can be used in both research and educa-
tional applications.

LIMITATIONS

This study has some limitations. First, the research was
conducted using a single-group quasi-experimental
pretest—post-test design. The main reason for not
using a control group was that knowledge sharing
among students in the same academic environment is
inevitable and may blur the intervention effect, posing
a risk of contamination. This approach is also used
as an ethical and methodological choice in similar
studies evaluating education-based interventions.

The fact that the study sample consisted of nursing
students studying at a single university limits the
generalisability of the findings. Since waste manage-
ment awareness is a context-sensitive construct that
can be influenced by cultural norms, national recy-
cling policies and infrastructure capabilities, the
results obtained in different societies and populations
may vary. Therefore, the use of the scale in different
populations is recommended. The relatively short
duration of the educational intervention and the fact
that measurements were only taken in the short term
limit the ability to comment on the sustainability of
behavioural change. Future studies are recommended
to use designs that include supportive reminder activ-
ities and longitudinal follow-up assessments. Further-
more, the fact that the scale was developed and the
effectiveness of the training was evaluated using the
same sample requires careful interpretation in terms
of measurement sensitivity. Validating studies using
different samples will strengthen both the psycho-
metric power of the scale and the generalisability of
the training interventions.

Reasons for loss to follow-up were not systematically
collected during the study. Therefore, the potential influ-
ence of attrition on the intervention findings should be
interpreted with caution.

In addition, test-retest reliability of the WMAS
could not be evaluated because the psychometric vali-
dation was performed using baseline cross-sectional
data collected before the intervention. Further-
more, criterion-related (convergent) validity was not
assessed because no previously validated instrument
measuring the same construct was available in the
study context. Future studies should evaluate both
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temporal stability and convergent validity using inde-
pendent samples.

Although no significant baseline differences were
observed between participants who completed the post-
test and those lost to follow-up, the possibility of residual
attrition bias cannot be completely excluded.
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