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Introduction

Teachers are the most influential individu-
als in our culture. They prepare children for
success and inculcate in them a sense of pur-
pose in order to become globally productive
citizens. Children of today will be the leaders of
tomorrow, and teachers play a crucial role in
honing children for their future. The teacher's
role has continued to be inspiring, calling for
more than serving than employment for pay
and benefits. The teaching profession remains
a complex endeavor due to the evolving needs
of the dynamic world. In addition to transfer-
ring skills, knowledge, attitudes, and beliefs,
the role of teaching has also molded people to
adapt to a world that is changing on a social, po-
litical, economic, and technological level.

COVID-19, a novel virus, was declared a
global health emergency in January 2020
(AlAteeq et al, 2020). The WHO recorded
765,222,932 COVID-19 cases and 6,921,614
deaths as of May 3, 2023. In 2022, the Philip-
pines Department of Health reported
4,092,158 cases. The Philippines has been one
of Asia's hardest hit by the coronavirus's per-
sistent and broad spread. With 4,092,158 cases,
it ranks second in Southeast Asia behind Indo-
nesia. In the Philippines, pandemic has gener-
ated unprecedented problems in education and
employment (Moralista & Oducado, 2020). Ed-
ucators suffered from the COVID-19 pandemic.
Even before the existence of the viral infection,
many Philippine schools struggled due to a lack
of funding, poor infrastructure, and rising en-
rolments. The identified pathogen highlighted
alongstanding problem in Philippine education
system (Alves, 2020).

The country faced significant challenges in
providing quality science and technology edu-
cation to its students before the pandemic. Fili-
pino students did poorly in science's first-ever
Programme for International Student Assess-
ment (PISA). The World Economic Forum
placed the Philippines 67th out of 140 coun-
tries in 2016 and 79th out of 138 nations in
2017 for worldwide competitiveness in good
scientific education (Schwab, 2019).

The pandemic transformed the way science
teachers approach their instruction. The rap-
idly shifting school activity mechanisms and its

effects on teachers' epistemological views
about student involvement and evaluation in
teaching science amid the pandemic were ex-
plored by McPherson and Pearce (2022). Ac-
cording to the study, teachers adopted new
teaching philosophies and methods that mir-
rored the new educational landscape brought
about by the pandemic. Their practices
changed as they engaged students in laboratory
exercises, synchronous group projects, and
evaluation strategies. These shifts caused tur-
moil for teachers, resulting in perceptions of
stress and issues with job satisfaction.

Job satisfaction is described as the subjec-
tive disposition of employees in relation to
their work and work description (Toropova et
al, 2020). If work demands and employment
expectations are aligned, it will result in high
job satisfaction. Previous research has shown
that significant predictors of job satisfaction in-
clude work goals, job support, work environ-
ment, self-efficacy, and the nature of the rela-
tionship with educational managers (Cayupe et
al,, 2023). The sudden shift in the educational
landscape during the pandemic forced teachers
to continue with traditional science teaching
practices, which proved ineffective in the new
context. This eventually led to a decreased job
satisfaction.

Teaching, albeit admirable, has a long his-
tory of dissatisfaction. Alson (2019) observed
that teachers in countries like Ethiopia (Kabito
& Wami, 2020) and the Philippines experience
stress to varied degrees. However, a study
shows that stress levels are higher today than
before the outbreak (di Fronso et al.,, 2020; Liu
et al,, 2020). The pandemic has ultimately im-
pacted education worldwide (Guillasper et al,,
2020; Mondol & Mohiuddin, 2020), creating a
toll on teachers’ stress and job satisfaction.

Existing research on science teachers' nar-
ratives during a global health crisis, particu-
larly the COVID-19 pandemic, and the correla-
tion between their perceived stress and satis-
faction levels remains limited. Understanding
how COVID-19 has impacted individuals in a
country like the Philippines is essential. This
study aimed to investigate the relationship be-
tween job satisfaction and perceived stress
among senior high school science teachers and
explore their experiences during the pandemic.
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By providing baseline data and fostering sup-
port through suggested interventions, this pa-
per may be able to assist the Department of Ed-
ucation in potentially reducing teacher stress.
Addressing stress and job satisfaction concerns
of teachers may enable educational leaders to
develop future professional development activ-
ities and support services that effectively cater
to the needs of all educators. Ultimately, this re-
search may contribute to helping teachers
manage stress and find joy in their teaching
profession.

Literature Review

Every person and society depend on educa-
tion. It fosters optimistic thinking and prepares
a nation for social, economic, and personal
growth. Educational institutions - the founda-
tion of society - ensure proper physical, cogni-
tive, emotional, and social development. Educa-
tion helps students socialize and preserve a so-
ciety's cultural history (Ellis, 2019). Teachers
are essential to a functioning education system
and student learning. They help implement ed-
ucational practices that educate the nation's
most important assets—students. They help
educational systems achieve their goals, influ-
encing performance (Barron et al,, 2023).

Despite their crucial role, teaching is re-
garded as one of the most rewarding yet chal-
lenging professions. Due to dynamic educa-
tional reforms, teacher occupational stress has
become increasingly prevalent in recent years.
Teachers in secondary schools face a variety of
daily stresses, resulting in different levels of
work stress. Globally, education is becoming a
more demanding profession. Agyapong et al.
(2022) indicates that teaching is one of the
most stressful professions in the world.

Teacher stress encompasses unpleasant
emotions and negative experiences associated
with their teaching career (Carroll et al.,, 2022).
Teachers face significant stress for various rea-
sons, including our country's constantly chang-
ing educational policies, difficulties in proper
implementation, physical constraints, and
other inadequacies that teachers face. In es-
sence, stress for teachers is any situation that
puts their mental or physical health in danger.
Stress can cause teachers to miss work,

impairing behavior management and instruc-
tion (Ozamiz-Etxebarria et al.,, 2021).

Job satisfaction is the emotional state of em-
ployees resulting from their perceptions of
their work (Haver et al, 2019). Harmonious
employee expectations and job requirements
create a positive work environment and high
job satisfaction. Park and Johnson (2019)
stated that job satisfaction promotes produc-
tivity and reduces employee attrition. When
teachers are content with their work, they cre-
ate a positive learning environment that fosters
student engagement and academic achieve-
ment.

Consequently, job satisfaction helps teach-
ers achieve the institution's goals, mission, and
vision. Educational system goals depend on
teachers’ work satisfaction. The Governance of
Basic Education Act of 2001 inspired DepEd Or-
der (DO) No. 44, series of 2015. Its main goal is
to improve communication and school plan-
ning to increase school-based management
participation and make educational services
more efficient, effective, and responsive. A re-
sponsive and high-quality education depends
on teachers. However, disgruntled educators
often need more commitment. Teachers, espe-
cially in the secondary school levels, appear to
be dissatisfied with teaching. Teacher satisfac-
tion is significantly influenced by factors such
as professional community, collaboration, au-
tonomy, advancement, and professional devel-
opment. These elements interact and influence
one another, with opportunities for growth and
advancement playing a particularly vital role in
enhancing science teachers' job satisfaction
and, in turn, their performance (Bhat, 2020).

Along the same lines, the study by Mbonea
et al. (2021) disclosed that pay, promotional
opportunities, job conditions, and job security
affect job satisfaction. They argued that to raise
the job satisfaction level for teachers, just com-
pensation, equal growth and promotion, a good
working atmosphere, welcoming attitudes
from educational leaders, and good working at-
mosphere should be given utmost priority.

Ozcan (2022) investigated secondary
school teachers' job satisfaction levels. The pa-
per showed that the teachers' satisfaction is
generally "satisfied." It revealed that success,
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appreciation, merit and promotion, motivation,
and recognition, working conditions, and man-
agement impacted teachers' job satisfaction.
Further, Glaveli et al. (2023) study demon-
strated that salary/income, collegial relations,
and leadership, personal opportunities, work
intensity/load are crucial for teachers' job sat-
isfaction.

In the context of the COVID-19 pandemic,
Jones et al. (2022) provided a concrete proof of
teachers' work before and after a pandemic.
The findings demonstrated a significant de-
crease in teachers' instructional time teaching
daily, replaced by more planning, paperwork,
and interactions with fellow co-teachers and
parents. Students learning difficulties in follow-
ing instructions, learning quality transfer,
health risks in distance learning, and power
and internet disruption are among the numer-
ous challenges teachers face during the pan-
demic (Agayon et al, 2022). The results pro-
vide similarities to the study of Rabacal et al.
(2020) that personal safety and the disruption
of quality of life were among the most signifi-
cant impacts felt by Filipino teachers, perceived
as a moderate to a high threat of COVID-19.

Pham et al. (2021) highlighted the im-
portant contributions of stakeholder support,
the readiness of schools for digital transfor-
mation, and teachers' concerns about teacher
satisfaction. Additionally, Chin et al. (2022)
demonstrated that teachers' professional
growth mainly focuses on developing their in-
formation literacy, online teaching, and re-
search skills. Furthermore, it showed that the
main obstacles to professional development
were time and monetary restraints, a lack of
teacher enthusiasm, and logistical difficulties.

More precisely, the empirical study of Caha-
pay and Labrador (2021) on remote science ed-
ucation during the COVID-19 crisis revealed
four themes: (1) difficulties in lesson presenta-
tion; (2) problems of lesson remote lesson de-
livery; (3) instructional adjustments in teach-
ing science, and (4) provide systemic support
for teaching improvements. The professional
well-being of teachers is also affected by signif-
icant and prolonged student interactions (lack
of desire to learn, lack of discipline), organiza-
tional characteristics (lack of appreciation from
managers and co-workers, time constraints,

and lack of material resources), and individual
factors (low self-confidence and self-esteem).
Falcon (2020) found that respect and work
complexity affect teachers' job satisfaction. The
findings supported the idea that if teachers un-
derstood their duties and expectations, they
could better decide how to enhance school
productivity (Bona, 2020).

Vargar-Rubilar and Oros (2021) investi-
gated stress and burnout in teachers during the
pandemic. The findings indicated that work
overload, uncertainty regarding the impacts of
the pandemic, and a poor work setting were the
primary contributors to stress. Unwanted psy-
chophysical symptoms appeared more fre-
quently the more stress individuals experi-
enced. Teachers who experienced greater
stress and more psychophysical signs of dis-
comfort had higher rates of professional burn-
out. Bravo et al. (2021) further indicated that
public school teachers experience burnout for
several reasons, including their workload, fa-
tigue, emotional toll, and lack of enthusiasm.

Teachers experienced work overload in the
profession, but they characterized it as an
amalgam of teaching and non-teaching-related
responsibilities, as revealed in the study of Ge-
ronimo and Olegario (2020). In addition to the
multitude of tasks, it has been observed that
teachers become uninspired when they believe
their extraresponsibilities are no longer neces-
sary for their primary role as educators. Teach-
ers are likewise faced with a challenge due to
the situation's difficulties. However, instead of
being enthusiastic about the problem, they are
fearful and doubtful because of the task's diffi-
culty and lack of available information. Teach-
ers start to wonder if they can perform ade-
quately in the circumstances. The fear of poten-
tially negative consequences, such as making
mistakes and receiving criticism, indicates re-
sistance on the part of the teachers. Apart from
this, Dureza's et al. (2022) research revealed
that the hybrid approach to instruction and
learning had an adverse effect on teachers’
preparation. They had to invest much time and
money in planning since engaging students re-
quires multiple tools, platforms, and strategies.
The extra administrative and clerical work has
made secondary school teachers even more
worn out and under strain each day.
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According to Dangle's (2020) paper on
modular distance learning in public secondary
schools in the Philippines, the biggest obstacles
to implementation were lack of parental guid-
ance, students' trouble with self-regulated
learning, and inadequacies of school funding
for module delivery and production. Wisanti et
al. (2021) determined the challenges science
teachers face when doing online learning and
discussed their efforts to do this throughout the
COVID-19 pandemic. The findings indicated
that most science teachers (77.5%) had trouble
handling online learning. This problem was
caused mainly by students, parents, and tech-
nology. The internet connection was the most
significant technological barrier (42.4%) to
online learning. By 21.5%, students faced other
challenges, such as low motivation, subpar time
management abilities, and a lack of communi-
cation tools like smartphones. The third reason
is that teachers were responsible for 36.1% of
the challenges, primarily because of their use of
online learning tools and their need to better
understand concepts.

Research has stated that employees be-
come happy and satisfied when they can make
fuller use of their abilities. Bahtilla and Hui
(2021) mentioned that school policies and in-
frastructure form part of working conditions
that affect the satisfaction of teachers towards
their job. Sound policies and teacher empower-
ment comprise working conditions. Inadequa-
cies among the conditions impact job satisfac-
tion negatively.

Further, several studies point out a signifi-
cant and inverse relationship between satisfac-
tion and stress among teachers in Arkansas
(Shoulders et al, 2021) and India (Chitra,
2020) during the COVID-19 pandemic. The
shifts in routine spurred caused by the COVID-
19 pandemic, as reported by Bulinska-
Stangrecka and Bagienska, (2021), alienated
employees not only physically but also psycho-
logically. Due to a lack of social interaction and
physical support, psychological isolation has
contributed to a sense of emotional inade-
quacy, decreased job satisfaction, and raised
anxiety levels. Labrado et al. (2022) focused on
public school teachers' job satisfaction and
stress levels. The study revealed that teachers'

workload and stress levels increased signifi-
cantly during the transition to distance learn-
ing. Teachers were content with their profes-
sions despite the strain and added responsibil-
ities the pandemic had brought about.

In Leyte, the sources of stress and aspects
affecting job satisfaction were identified by
Rosas et al.'s (2020) study. It was discovered
that the students' lousy attitude toward educa-
tion, disruptive conduct, and rudeness caused
the teachers the most occupational stress. Sec-
ondary teachers were content with their jobs,
especially the school's security, including loca-
tion, security procedures, and policies.

Teachers are the linchpin of the educational
process, serving as navigators of the teaching-
learning endeavor. It is evident that stressed
and dissatisfied teachers cannot effectively ful-
fill their duties. Job satisfaction is a fundamen-
tal requirement for any profession, and teach-
ers, as the primary architects of the educational
process, must be content and fulfilled in their
roles. In any educational setting, the attainment
of goals and objectives is contingent upon
teacher satisfaction.

Existing literature and research on teacher
stress and job satisfaction have provided valu-
able insights, particularly within public ele-
mentary and secondary schools. However, a
notable gap exists in the research on the satis-
faction and stress levels of Senior High School
Science teachers in the Philippines, specifically
within the context of science instruction. This
study underscores the importance of investi-
gating the relationship between perceived
stress and job satisfaction among these educa-
tors, as well as exploring their narratives and
experiences in science teaching during a global
health crisis.

Theoretical framework

The theoretical underpinning of this study
is anchored on Person-Environment Fit Theory
by Murell and Norris, Hierarchy of Needs by
Abraham Maslow, and Herzberg's Hygiene-Mo-
tivation Theory (as cited in Ragma & Legaspi,
2017). The World Health Organization defines
stress as the response individuals experience
when faced with pressures and demands that
exceed their perceived abilities, challenging
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their coping mechanisms. This concept aligns
with the Person-Environment Fit Theory,
which posits that stress arises when there is a
mismatch between an individual's skills and
the demands of their environment. It directs
that stress is generated by an imbalance of an
individual's qualities, resources, and abilities
with job expectations (Edwards & Cooper,
2013). The statement expounds that when
teachers cannot do the job well, they are more
likely to feel stress. This theory is connected to
the study because it can be a determinant in un-
derstanding different perceived work stressors
a teacher may face in his environment.

Job satisfaction, on the contrary, is the
pleasurable emotional condition that results
from assessing a person’s job as enabling or
achieving the fulfillment of his/her employ-
ment values and belief systems, or the degree
to which people admire or detest their occupa-
tions (Kollman et al, 2020). For people to
achieve that emotional state and like their jobs,
needs must be fulfilled first. This is connected
to Maslow's needs hierarchy theory which
states that human needs are constructed
through a five-level hierarchy composing phys-
iological  conditions, safety, belonging-
ness/love, esteem, and self-actualization. Fur-
ther, this theory postulates that essential needs
need to be satisfied first before dealing with the
more complex ones. The Hierarchy of Needs by
Maslow is formulated to describe human moti-
vation, but its principal beliefs are also applica-
ble in work atmosphere and guide the study.
When the needs are fulfilled, employees can fo-
cus on having that sense of belongingness to-
wards their workplace. It is connected to the
study because it gives them things that may in-
fluence job satisfaction.

Meanwhile, Herzberg's Hygiene-Motivation
Theory (Herzberg, 1966) explains that “job sat-
isfaction and dissatisfaction are not two oppo-
site ends of the same continuum but are two
separate and, at times, even unrelated con-
cepts”. Salaries and incentives, achievements
and recognitions are motivating factors that
must be met for an employee to be satisfied
with work. Hygiene Factors, on the contrary,
(such as working climate, organizational struc-
ture, job tenure, employee engagement, and

management quality) are linked to job dissatis-
faction.

This theory asserts that motivation and hy-
giene factors are considered independent, and
employees may be neither satisfied nor dissat-
isfied, making them neutral. The theory is con-
nected because it can be a tool in assessing a
teacher regarding his/her satisfaction, be it sat-
isfied, dissatisfied or neutral. Generally, stress
isregarded as an antecedent of job satisfaction,
and the two constructs have been treated as re-
lated (Brewer & McMaha-Landers, 2003). Job
satisfaction generally increases when work-
place stress is low or absent. Conversely, high
levels of perceived stress are often associated
with job dissatisfaction. While stress and job
satisfaction have an inverse relationship, they
also share certain characteristics.

Statement of the Problem
This explanatory sequential mixed methods

study examined the relationship between lev-

els of science teaching satisfaction and per-
ceived stress and explored the factors that con-
tribute to the satisfaction and stress in relation
to science teaching among senior high school
science teachers in one city division in Eastern

Visayas.

Specifically, the study sought to address the
following questions:

1. What is the teachers’ level of satisfaction in
science teaching?

2. What is the teachers’ perceived level of
stress in relation to science teaching?

3. Is there a significant difference between
satisfaction and perceived stress among ed-
ucation graduates and non-education grad-
uates who are teaching sciences?

4. Is there a significant relationship between
teachers’ satisfaction and stress level?

5. What factors impact teachers’ satisfaction
in science teaching?

6. What contributes to teachers’ perceived
stress in relation to science teaching?

7. What do the teachers suggest to reduce
stress in relation to science teaching?

Methods
This study utilized an explanatory sequen-
tial mixed methods design with two data
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collection phases. This research design in-
volves gathering, evaluating, and bringing to-
gether quantitative and qualitative data in the
research process within a single study to eluci-
date better the research problem (Creswell &
Creswell, 2018).

Forty-nine (49) senior high school science
teachers were identified through total enumer-
ation technique. In the qualitative phase, the re-
cruitment of twelve (12) teachers for in-depth
interviews was carried out to further elaborate
quantitative data. The inclusion criteria for se-
lecting respondents in the study were: (1) a
public school teacher in the Philippines, (2)
currently employed as a SHS science teacher,
(3) teaching science subjects in the senior high
school, and (4) willing to participate in the
study.

Ethical approval for the study was obtained
from the Division Superintendent through the
Division Research and Planning Office. Permis-
sion letters were sent to the principals of the
selected senior high schools to facilitate
teacher participation. Informed consent was
explained in detail to each teacher-respondent,
outlining the aims and purpose of the study.
Their completion of the survey and full partici-
pation in the interviews were considered as
their agreement to participate in the research.

The quantitative phase utilized standard-
ized survey instruments to collect data. The
first section was adopted from the COVID-19
Perceived Stress Scale (COVID-19 PSS-10) by
Campo-Arias et al. (2020). It consists of ten
items and is intended to gauge how much a per-

Results and Discussion
Table 1. Level of satisfaction in science teaching

son feels their life is out of control, unpredicta-
ble, and overloaded. The final component of the
survey instrument was the Minnesota Satisfac-
tion Questionnaire (MSQ) - Short Form by
Weiss et al. (1967). This instrument is a well-
established measure of job satisfaction that
connects employee satisfaction to extrinsic and
intrinsic factors. In the qualitative phase, re-
searchers employed a researcher-made inter-
view protocol in order to extract detailed infor-
mation. To ensure reliability, the questions
were reviewed and validated by experts.

Frequencies, weighted means, and stand-
ard deviations were calculated for the descrip-
tive results in perceived stress and job satisfac-
tion levels. Independent samples t-test was em-
ployed to test for the difference in satisfaction
and perceived stress between education and
non-teacher education graduates. Moreover,
Pearson product-moment correlation was per-
formed to test for correlation between per-
ceived stress and job satisfaction at 0.05 level
of significance. Further, the qualitative data
gathered from in-depth interviews were ana-
lyzed using thematic analysis espoused by
Braun and Clarke (2006). The steps included:
(1) becoming familiar with the data, (2) gener-
ating codes, (3) searching for themes, (4) re-
viewing themes and then (5) defining themes.
In order to establish a clear connection be-
tween the qualitative and quantitative data, a
statistics-by-theme joint display was created to
illustrate how the themes and codes from the
qualitative data provide additional insights
into the statistical findings.

Statements M SD Descriptive Equivalent
1. Being able to keep myself busy all the time. 3.73 0.78 Satisfied
2. The chance to work alone on the job. 3.84 0.77 Satisfied
3. The chance to do different things from time to 3.84 0.84 Satisfied
time.
4. The chance to be “somebody” in the community. 3.45 0.90 Satisfied
5. The way my superior handles his/her workers. 322 122 Neutral
6. The competence of my supervisor in making de- 3.29 1.07 Neutral
cisions.
7. Being able to do things that don’t go against my 3.53 1.09 Satisfied
conscience.

IJMABER 3829

Volume 5 | Number 10 | October | 2024



Carmen & Balanga, 2024 / Teachers’ Satisfaction and Perceived Stress in Science Teaching

Statements M SD Descriptive Equivalent
8. The way my job provides for steady employ- 3.84 0.93 Satisfied
ment.
9. The chance to do things for other people. 4.04 0.64 Satisfied
10. The chance to tell people what to do. 3.69 0.65 Satisfied
11. The chance to do something that makes use of 4.10 0.71 Satisfied
my abilities.
12. The way school policies are put into practice. 3.08 0.88 Neutral
13. My pay and the amount of work I do. 3.14 1.03 Neutral
14. The chances for advancement of this job. 3.02 087 Neutral
15. The freedom to use my own judgement. 335 0.82 Neutral
16. The chance to try my own methods of doing the 3.76 0.80 Satisfied
job.
17. The working conditions. 3.08 094 Neutral
18. The way my co-worker gets along with each 3.69 0.89 Satisfied
other.
19. The praise I get for doing a good job. 355 1.03 Satisfied
20. The feeling of accomplishment I get from thejob. 3.80 1.01 Satisfied
Total - 71.04 Average Satisfaction

Table 1 summarizes the descriptive statis-
tics for the 20-item Job Satisfaction Question-
naire (MSQ-SF), which measured the level of
satisfaction in science teaching among senior
high school science teachers. Seven out of
twenty indicators, or 35%, obtained a “neutral”
level, while 65% of the measures got a “satis-
fied” level rating. As shown in the table, “The
chance to do something that makes use of my
abilities” yielded the highest mean score of 4.10
(SD=0.71), followed by “The chance to do things
for other people” with 4.04 (SD=0.64). The data
suggests that when science teachers can share
knowledge with their students and see that
they are learning, they become satisfied with
the teaching profession. These findings support
Oco’s (2022) premise that when employees can
make fuller use of their abilities, they tend to
become happy and satisfied in their job.

On the other hand, the lowest mean score
was 3.02 (§D=0.87), pertaining to “The chances
for the advancement of this job,” followed by
“The working conditions” and “The way school
policies are put into practice,” both with a mean
score of 3.08. The result implies that science
teachers are neutral about their working at-
mosphere and how school policies are imple-
mented. The results support the studies men-
tioned that school policies and infrastructure
form part of working conditions (Bahtilla &
Hui, 2021). Teachers' job satisfaction is directly
influenced by the quality of their working envi-
ronment, which includes supportive policies
and opportunities for professional growth and
autonomy (Ortan et al, 2021a). Overall, table 1
shows that the science teachers have an aver-
age level (= 71.04; $D=10.84) of satisfaction
with science teaching.

Table 2. Distribution of science teachers by level of job satisfaction

. . o
Level of Job Satisfaction (n=49) %o

High (25 to 40) 19 38.8
Average (15 to 24) 30 61.2

Mean = 71.04, SD = 10.84

Table 2 shows that 38.8% (n=19) of SHS sci-
ence teachers are highly satisfied with science

teaching, and 61.2% (n=30) had average satis-
faction. The computed mean score in the job
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satisfaction questionnaire  was 71.04
(SD=10.84), described as average satisfaction.
The results in this table imply that the majority
of science teachers are satisfied with the teach-
ing profession. A supportive school environ-

Table 3. Level of COVID-19 perceived stress

ment characterized by adequate resources, col-
laboration, positive discipline, and professional
growth opportunities significantly enhances
science teacher satisfaction (Mostafa & Pal,
2018).

Statements M SD Descirlptlve
Equivalent
1. Thave felt as if something serious was going to happenun- 2.47 0.79 Fairly Often
expectedly with the pandemic.
2. Thave felt that I am unable to control the important things 2.18 0.92 Sometimes
in my life because of the pandemic.
3. Thave felt nervous or stressed about the pandemic. 253 084 Fairly Often
4. 1have been confident about my ability to handle my per- 1.29 0.83  Almost Never
sonal problems related to the pandemic.
5. I have felt optimistic that things are going well with the 1.29 090  Almost Never
pandemic.
6. I have felt unable to cope with the things [ have to doto 2.08 0.97 Sometimes
monitor for a possible infection.
7. Thave felt that I can control the difficulties that could ap- 1.65 0.80 Sometimes
pear in my life as a result of the infection.
8. Thave felt that I have everything under control in relation 1.78 0.79 Sometimes
to the pandemic.
9. I have been upset that things related to the pandemicare 2.16 1.00 Sometimes
out of my control.
10. I have felt that the difficulties are increasing in these days 1.94 0.89 Sometimes
of the pandemic, and I feel unable to overcome them.
Total 19.37 ~ Moderate Stress

Legend: 0-14 - Low Stress; 15-24 - Moderate Stress; 25-40 - High Stress

Table 3 displays descriptive results for the
10-item COVID-19 Perceived Stress Scale
(COVID-19 PSS-10), which measured the level
of perceived stress in senior high school sci-
ence teachers. Two out of ten or 20% of the in-
dicators are described as "fairly often." Six out
of ten or 60% of the indicators got the descrip-
tive interpretation of "sometimes," while two
out of ten or 20% of the indicators belong to
"almost never”.

As shown in the table, getting the highest
mean score of 2.53 (§D=0.84) was "I have felt
nervous or stressed about the pandemic," fol-
lowed by "I have felt as if something serious was
going to happen unexpectedly with the pan-
demic,”" with a mean score of 2.47 (§D=0.79).
The data affirms that the pandemic thus both-
ers science teachers primarily because of
schools' abrupt transition and closure, making

it difficult to establish an authentic teaching-
learning process in science education while
navigating their personal lives. The results
demonstrate similarities in the study of Raba-
cal et al. (2020) that personal safety and the
disruption of quality of life were among the
most significant impacts felt by Filipino teach-
ers, perceived as a moderate to a high threat of
COVID-19.

Furthermore, Zhang and Ma's (2020) study
in China revealed that the participants felt ap-
prehensive and horrified due to the pandemic.
In contrast, the lowest mean score was 1.29
(§D=0.83; SD=0.9), both pertaining to "I have
been confident about my ability to handle my
personal problems related to the pandemic” and
"I have felt optimistic that things are going well
with the pandemic." The study revealed that sci-
ence teachers faced significant challenges
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adapting to the pandemic, particularly in man-
aging student needs, adjusting workloads, and
navigating major shifts in the educational sys-
tem. These challenges contributed to a height-
ened level of stress among teachers, as they
struggled to adapt to new norms and comply

with rapidly changing standards, including the
increased use of technology. Overall, table 3
shows that the science teachers have a moder-
ate level (= 19.37; SD=5.29) of perceived stress
in science teaching.

Table 4. Distribution of science teachers by level of COVID-19 perceived stress

Level of Perceived Stress (n=49) %

High (25 to 40) 8 16.3
Moderate (15 to 24) 35 71.4
Low (0 to 14) 6 12.2

Mean =19.37,SD = 5.29

Table 4 indicates that 12.2%, or 6 teachers,
experienced low COVID-19 perceived stress,
71.4% (n=35) experienced moderate stress,
and 16.3% (n=8) experienced high COVID-19
perceived stress. The mean score on the
COVID-19 PSS-10 was 19.37 (SD = 5.29). The
data indicate that science teachers have a mod-
erate perception of the tension associated with
teaching science. Moreover, compared to other

professions, teachers report higher levels of
tension and psychosomatic illnesses
(Wettstein et al,, 2021). According to research
conducted over the past several decades, teach-
ers experience above-average levels of stress,
which is associated with greater burnout and
reduced teacher retention (Collie & Mansfield,
2022).

Table 5. Independent samples t-test of levels of perceived stress between education and non-teacher

education graduates
Classification of Science Teachers M SD df t p-value
Education Graduates 19.14 508 47 -0.34 .738
Non-Teacher Education Graduates 19.67 5.80

Table 5 shows the difference between per-
ceived stress levels among education and non-
teacher education graduates. SHS science
teachers who were education graduates
(n=28), on average, scored 19.14 (SD=5.08) in
the COVID-19 PSS-10, while non-teacher edu-
cation graduates (n =21) had an average score
of 19.67 (SD=5.80). The result, t(47) = 0.34,p =
.738, indicates a failure to reject Hol; hence
there is no significant difference between

education and non-teacher education gradu-
ates in COVID-19 perceived stress. The result
implies that teacher and non-teacher education
graduates have comparatively similar stress
levels in science teaching. The data affirms Da-
guplo's (2013) study that modern teachers fill-
ing the nation's classrooms in the Philippines
are second-career teachers, which includes
teachers who did not graduate with a teacher
education degree.

Table 6. Independent samples t-test of levels of science teaching satisfaction between education and

non-teacher education graduates

Classification of Science Teachers N M SD df t p-value
Education Graduates 28 70.54 1048 47 -0.37 714
Non-Teacher Education Graduates 21 7171 11.79
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Table 6 exhibits the difference between lev-
els of job satisfaction of education and non-
teacher education graduates. The education
graduates (n=28) scored 70.54 (5§D=10.48) on
average in the job satisfaction survey. On the
other hand, non-teacher education graduates
(n=21) had an average score of 71.71
(8D=11.79). The values, t(47) = -0.37,p =.714,

indicates a failure to reject Hol; hence there is
no significant difference between education
and non-teacher education graduates in terms
of science teaching satisfaction. The data fur-
ther entails that teacher and non-teacher edu-
cation graduates experience average job satis-
faction in teaching the sciences.

Table 7. Correlation between levels of science teaching satisfaction and perceived stress

N

r p

Significance Level at 0.05

Job Satisfaction and Perceived Stress

A Pearson’s r data analysis on science
teaching satisfaction and perceived stress re-
vealed a non-significant negative correlation, r
(47) =.197, p =.175. It indicates that Pearson’s
r result accepts the Ho2; hence there is no sig-
nificant relationship between science teaching
satisfaction and perceived stress among sci-
ence teachers. This data moreover provides
that as teachers’ stress levels increase, their job
satisfaction decreases. The result of this study
supported previous finding which found a non-
significant but inverse correlation between
perceived stress and job satisfaction among Fil-
ipino public school teachers (Ragma & Legaspi,
2017). This denotes that their job satisfaction
will not necessarily degrade when teachers are
stressed. Despite the stressors they encounter
as science teachers, they can still be content
and satisfied with what their job gives them.

However, some studies revealed a signifi-
cant and inverse relationship between satisfac-
tion and stress among teachers in Arkansas
(Shoulders et al, 2021) and India (Chitra,
2020) during the COVID-19 pandemic. Due to a
lack of social interaction and physical support,
psychological isolation has contributed to a
sense of emotional inadequacy, decreasing job
satisfaction. According to Giorgi et al. (2020),
the pandemic significantly altered work situa-
tions due to social restrictions, enforced lock-
downs, fear of contracting an illness, cessation
of productive activity, loss of income, and fear
of the future. The result implies that other fac-
tors may bring content despite the stress and
dissatisfaction they face as science teachers. As
reflected in the job satisfaction scale, the

49 -0197 0.175

Not significant

chance to use their abilities and the oppor-
tunity to influence people can make them con-
tent with their job.

Factors that impact teachers’ satisfaction in
science teaching

The quantitative phase reported the per-
ceived stress and job satisfaction levels in sci-
ence teaching and the relationship between the
variables. In-depth interviews and focus group
discussions were conducted with twelve (12)
Senior High School Science teachers to explore
the factors that impact their job satisfaction in
science teaching. From the thematic analysis
done, the following themes emerged: (a) work-
place culture, (b) when students learn, (c) good
compensation with promotion, and (d) profes-
sional development program.

Workplace Culture (Theme 1): The partic-
ipants revealed that being recognized and com-
plimented on their work contributes to job sat-
isfaction. Recognition and interpersonal com-
munication allow them to perform better as sci-
ence teachers. The participants opined that
these are pivotal elements that navigate atti-
tudes and behavior for better work perfor-
mance and satisfaction. In fact, participant 2 ex-
pressed that “being recognized is good because
after all the hard work you put in teaching, it
would be nice if your immediate supervisors
would tell you that they appreciate your work
and efforts.” Moreover, participant 7 said that
“once your efforts are recognized, it gives you the
motivation to do more or to do better”. The in-
terviews support Tolliver's (2019) study on
teachers' satisfaction in teaching, indicating

IJMABER

3833

Volume 5 | Number 10 | October | 2024



Carmen & Balanga, 2024 / Teachers’ Satisfaction and Perceived Stress in Science Teaching

that the need for emotional support from men-
tors and administrators can augment job satis-
faction.

When Students Learn (Theme 2): Stu-
dents' learning experiences were revealed to
impact science teaching satisfaction positively.
The participants shared the satisfaction they
felt from seeing students learn the topics pre-
sented to them and share the knowledge they
learned. They stated that when students mani-
fest the knowledge and concepts learned
through discussions and they can answer and
thoroughly explain ideas, they become satisfied
with their job as teachers. Participant 4 and 5
manifested that “they are happy and satisfied
seeing their students learn the topics being
shared to them”. These viewpoints on seeing
students learn is aligned with Zhang's (2023)
study that teachers' satisfaction is exemplified
when they see that students learn from their
lessons and discussions. Lesson acquisition can
be accomplished more quickly with the support
of teachers.

Good Compensation with Promotion
(Theme 3): The interview responses disclosed
that pay and work promotion are vital factors
of job satisfaction. Teachers cited that when
given the right amount of monetary compensa-
tion and an opportunity for job promotion, they
feel more satisfied. As shared by participant 1,
“being well-compensated equates to job satisfac-
tion”, which means that salary is a motivating
factor for science teachers to work. She says,
"job satisfaction is that you are satisfied, and you
are well-compensated.” Teachers are more
likely to be satisfied with their jobs when they
perceive their salaries as sufficient to meet
their financial needs and maintain their desired
quality of life. Previous studies support that
teachers' satisfaction depends on salary and
compensation (Abdurahman, 2023; Glaveli et
al, 2023).

Professional Development Program
(Theme 4): The need for professional growth
was also revealed as a factor affecting satisfac-
tion in science teaching. Many teachers express
a sense of stagnation and limited opportunities
for advancement in their teaching careers. As
discussed by participant 2, “work promotion is
difficult, especially if you have no established
connections within the department.’ Participant

3 also believes that “their positions as special
science teachers remain stagnant because no ca-
reer progression is available for them in DepEd.”
Lack of opportunities for promotion and pro-
fessional growth can lead to feelings of stagna-
tion and dissatisfaction among teachers. Ad-
vancement and development within the work-
place are known to positively influence em-
ployee performance, as demonstrated by Bhat
(2020).

Contributory factors to teachers' perceived
stress in science teaching

The following key themes emerged as re-
gards the contributing factors to teachers' per-
ceived stress in science teaching: (a) the
COVID-19 pandemic, (b) teaching and learning
resources, (c) limited contact hours, (d) urgent
submission of reports and other paperwork, (e)
students' behavior and attitudes towards stud-
ies, and (f) teacher-specific factors.

COVID-19 pandemic (Theme 1): Re-
sponses from the interviews highlighted the
challenges science teachers face due to the un-
precedented existence of the pandemic. Teach-
ers struggled to adjust to the teaching-learning
instruction due to abrupt transitions, making it
difficult to establish an authentic learning de-
livery. Participant 4 expressed, "we are not pre-
pared for a pandemic, the set-up from face-to-
face to online, students are not prepared for that,
and there are many teachers who are not even
adept with technology". Also, participant 7 indi-
cated that “even teachers are not prepared to do
online classes.” Students' learning difficulties in
following instructions, learning quality trans-
fer, distance learning, and power and internet
disruption are among the numerous challenges
teachers face during the pandemic (Agayon et
al, 2022).

Teaching and Learning Resources
(Theme 2): Participants expressed concerns
about inadequate teaching resources that hin-
der their ability to effectively facilitate learning.
They emphasized the importance of readily
available materials, such as books and labora-
tory equipment, to support high expectations
for science teacher performance. As participant
10 asserted, "the expectations to us science
teachers to perform excellently without giving us
the support in terms of materials and equipment
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to be used in the laboratory, specifically that we
are in science teaching."” Instructional materials'
utilization in science has shown a meaningful
and profound effect on students’ academic
achievement in the aspect of science process
skills, knowledge, and attitudes (Asrizal et al,,
2019).

Limited Contact Hours (Theme 3): Limited
exposure to students is also a factor that im-
pacts the teaching and learning activity. Two of
the responses shared by the participants were
attributed to the “limited time frame in teaching
science”, which is not enough due to the intrica-
cies of the lessons embedded in the competen-
cies. The pandemic demonstrated a significant
decrease in teachers' instructional time teach-
ing daily, replaced by more planning, paper-
work, and interactions with fellow co-teachers
and parents (Jones et al., 2022). The findings
suggest that science teachers believe that
meaningful learning experiences in science re-
quire a holistic approach that goes beyond
simply allocating instructional time and cover-
ing subject content.

Urgent Submission of Reports and Other
Paperwork (Theme 4): The participants noted
how submissions of excessive reports and pa-
perwork impact their stress levels. They high-
lighted that they do not get to effectively per-
form their function as teachers because of the
abrupt submission of reports and school docu-
ments. Participants reported that they fre-
quently receive requests for redundant data,
which can be time-consuming and inefficient.
As expressed by participant 11, “the paperwork
that sometimes you cannot even understand the
purpose of it since it becomes repetitive already”.
The sentiments are consistent with studies that
have already been done on the stress and burn-
out that teachers experience because of their
excessive workloads and abrupt paperwork
(Falcon, 2020). In the Philippines, studies re-
ported that teachers have a high level of work-
load and a great extent of teaching-related pa-
perwork, which impacts occupational stress
(Jomuad etal,, 2021; Hundani & Toquero, 2021;
McCarthy, 2022).

Students’ Behavior and Attitudes To-
wards Studies (Theme 5): Teachers shared
that student behavior and attitudes can be a
significant source of stress. They believe that

these behaviors are influenced, in part, by De-
partment of Education policies. Specifically,
child protection policies can hinder teachers'
ability to address student misbehavior effec-
tively, as they fear potential penalties. In fact,
participant 10 said “the attitude of the students
towards education itself, as well as the policy of
DepEd specifically highlighting the "no children
left behind policy”, which is sometimes being ro-
manticized to mass promote children even
though they are not performing well, or at least
doing the bare minimum to pass the subject.”

Teacher-specific Factors (Theme 6): Many
participants expressed doubts about their fu-
ture in teaching, citing factors such as de-
creased motivation, a mismatch between their
qualifications and job demands, and the chal-
lenges brought about by the pandemic. These
factors have contributed to increased stress, in-
fluencing their job satisfaction and productiv-
ity. Science teachers' lack of motivation to work
is greatly impacted by the feeling of stress
brought about by overwhelming tasks given to
them. As participant 10 stated, "loss of motiva-
tion and willingness to teach, and lack of interest
to share concepts to my students.” The state-
ment suggests that science teachers may expe-
rience burnout or a lack of engagement with
their profession, eventually leading to de-
creased motivation and a disinterest in teach-
ing.

Teachers' suggestions in reducing stress in
science teaching

According to the participants, the following
should be done to reduce the perceived stress
felt in science teaching: (a) maintain work-life
balance, (b) exercise proper time management,
(c) let teachers teach, and (d) promote collabo-
ration among science teachers. As revealed by
the quantitative results that perceived stress is
ubiquitous among science teachers, teacher-
participants recommended the following to ad-
dress the identified issues:

Maintain Work-Life Balance (Theme 1):
Maintaining a healthy work-life balance is es-
sential for improving teachers' effectiveness
and satisfaction in the context of teaching and
learning. A healthy work-life balance has re-
peatedly been demonstrated to contribute to
faculty well-being. Participant 1 suggested that
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“whenever you feel stressed, you pause, you take
time, give yourself a break”. Further, watching
movies and establishing great conversations
with friends and colleagues also help alleviate
the stress of science teachers. Allowing your-
self to enjoy life through watching movies and
establishing meaning connections and conver-
sations with colleagues and friends is one of the
many ways to reduce stress in science teaching.

Exercise Proper Time Management
(Theme 2): Proper time management is an-
other suggestion that emerged during the in-
terview. Science teachers recommend that
working in advance with school-related work,
being prepared with upcoming tasks, and
properly setting a priority list with tasks at
hand will help teachers better facilitate a sound
work management plan.

Let Teachers Teach (Theme 3): The partic-
ipants conveyed that removing heavy work-
loads, fewer paperwork submissions, hiring
non-teaching staff, and allowing teachers to
teach and focus on subjects they have expertise
in are significant suggestions to lessen the

stress felt by teachers in the department. The
participants insinuated the need to remove un-
necessary workload to effectively use the time
for instruction and pedagogy. Moreover, they
also suggested that educational managers must
set a clear deadline before informing teachers
of the reports that need to be submitted. Fur-
ther, teachers also argued that they should be
teaching subjects they have mastery of to bet-
ter facilitate discussions and transfer or
knowledge in the classroom.

Promote Collaboration Among Science
Teachers (Theme 4): Having a good support
group and collaborating with co-science teach-
ers is one of the suggestions that emerged dur-
ing the interview. Teachers suggested that
there must be an establishment of an associa-
tion - a circle - that will support science educa-
tors when it comes to science-related endeav-
ors and the materials and resources needed by
science teachers, among others. They also nar-
rated that unity and communication as a way of
working together help reduce stress in science
teaching.

Table 8. Statistics-by-theme joint display for levels of perceived stress and job satisfaction in science

teaching

Quantitative results

Topics Means, SD

Qualitative findings
Themes Evidence of Themes

Mixed-Method
Meta Inference

The chance to do
something that makes
use of my abilities.
M=4.10
SD=0.71
(satisfied)

“Seeing your students learn
the topics you are sharing to
them.” (P5)

Average job

When Students Learn

“When I can share my
knowledge with them and
when learning becomes eas-
ier for my students, that’s my
job satisfaction.” (P1)

Confirming

Participants described
their feelings that when
they are able to fulfill
their roles as teachers, it
makes them satisfied,
which confirmed the
mean score defined as
‘satisfied’ in the initial
phase.

satisfaction
The chances for the

advancement of this
job.
M=3.02
SD=0.87
(neutral)

“..looking at the DepEd, it’s

Professional Development

“I feel like I am stagnant in
my current career, I don't feel
like I am growing profession-

ally.” (P10)

Expanding
Program
Participants expressed
the feeling of career stag-
nation, impacting their
satisfaction as teachers.
The mean score indi-
cated an agreement with
these realizations.

hard for you to be promoted,
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Topics

Quantitative results
Means, SD

Qualitative findings
Themes Evidence of Themes

Mixed-Method
Meta Inference

and if you are not known, you
will never be promoted” (P2)

Moderate
perceived
stress

I have felt nervous or
stressed about the
pandemic.
M=2.53
SD=0.84
(fairly often)

COVID-19 pandemic

“The pandemic is unprece-
dented; we are not ready for
it. Even teachers are not pre-

pared to do online classes.”

(P7)

“I guess we are all not pre-
pared for a pandemic, we are
not that used to be in that
kind of set-up.” (P4)

“..it’s really difficult to teach
science in modular learning,
especially the concepts, they
are of their own, so teachers
aren’t there to facilitate, to
guide them” (P9)

Expanding

Participants identified
the challenges that made
them stressed and nerv-

ous amidst COVID-19.

The mean score indi-
cated that they ‘fairly of-
ten’ feel stressed and
nervous during the time
of global cataclysm. How-
ever, the quantitative
survey did not include
identifying particular
stressors felt by teachers,
which the qualitative in-
quiry further expanded,

thus providing a vivid
picture of the concept in-

vestigated.

[ have felt optimistic
that things are going
well with the pan-
demic.
M=1.29
SD=0.83
(almost never)

Teacher Factors

“because if there’s too many

stressors, somehow I'm hav-

ing second thoughts if I will

still continue with this job or
not” (P2)

"loss of motivation and will-

ingness to teach, and lack of

interest to share concepts to
my students"” (P10)

Expanding

Participants expressed
that their motivation and
willingness were affected
due to the stressors pre-
sent. The mean score re-

sult was confirmed
through the phenomeno-
logical interview that
teachers have been less
optimistic that things are
going well with the pan-
demic.

Stress is
negatively
correlated

with job
satisfaction

Perceived stress level
is negatively corre-
lated with job satis-

faction (r (47) =
—.197,p > 0.05).

“I think stress always impacts
in a negative way to job satis-
faction because even though
you are satisfied with your
salary, satisfied with your
professional development and
personal development needs
but if you are experiencing
stressors in your workplace, it

Expanding

Participants disclosed
not only the inverse rela-
tionship of stress and
satisfaction, but also ex-
panded the factors and
effects that caused the
teachers to feel it that
way; hence, providing a
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Quantitative results

Topics Means, SD

Qualitative findings
Themes Evidence of Themes

Mixed-Method
Meta Inference

doesn’t make the academe a
great place to work.” (P7)

more complete under-
standing of the concept.

“Stress is impacting me nega-
tively because my work per-
formance is not my 100% and
I tend to procrastinate a lot
because of stress, so yes, it is

negative.” (P3)

“It really affects me nega-
tively because if you're
stressed, you can’t work
properly, can’t think

properly.” (P5)

Conclusion

Senior high school science teachers experi-
ence moderate perceived stress but are gener-
ally satisfied in the teaching profession. Overall,
teachers experience satisfaction and stress re-
gardless of educational background. Work at-
mosphere, student learning, pay and promo-
tion, and development opportunities impact
teachers' satisfaction. Also, the pandemic, in-
structional resources, teaching hours, reports
and paperwork, students' behavior, and
teacher factors contribute to teachers' per-
ceived stress. The findings of this study provide
valuable suggestions for reducing stress for sci-
ence teachers to enjoy the teaching profession.

The authors recommend that educational
leaders may maximize concerns over the wel-
fare of the teachers through stress manage-
ment programs and support services that will
lessen science teachers' stress and alleviate
overall job satisfaction. Relevant trainings may
be formulated to develop and promote tech-
nical skills anchored on pedagogy and instruc-
tion, especially for teachers with a non-teacher
education degree. Efforts can be made employ-
ing effective mechanisms relative to submis-
sions of reports to lessen the heavy workload
and paperwork given to teachers. In consulta-
tion with the Department of Budget and Man-
agement, the agency may propose the creation
of additional non-teaching plantilla positions to
augment the lack of office staff to do clerical

tasks. DepEd may consider increasing the num-
ber of minutes for science subjects. Moreover,
science teachers may focus on teaching stu-
dents' scientific skills and concepts rather than
dealing with a heavy workload, abrupt submis-
sions of documents, and other paperwork. Cre-
ating an organization that will establish collab-
orative discussions between science teachers
to create a support group that will aid in reduc-
ing stress in science teaching. Lastly, it is crucial
to provide opportunities for leisure for science
teachers to maintain a work-life balance to im-
prove teachers' effectiveness and augment sat-
isfaction in the teaching profession.

References

Abdurahman, N. (2023). Job Satisfaction and
Performance of the Secondary School
Teachers in the Schools Division of Sulu,
Philippines. Journal of Multidisciplinary in
Social Sciences, 16(3), 53-66. Retrieved
from https://s003.tci-thaijo.org/in-
dex.php/sduhs/article /view /268138

Agayon, A. ]J. D., Agayon, A. K. R, & Pentang, J.
(2022). Teachers In the New Normal:
Challenges and Coping Mechanisms in
Secondary Schools. Journal of Humanities
and Education Development (JHED),4.

Agyapong, B., Obuobi-Donkor, G., Burback, L., &
Wei, Y. (2022). Stress, Burnout, Anxiety
and Depression among Teachers: A Scop-

[JMABER

3838 Volume 5 | Number 10 | October | 2024


https://so03.tci-thaijo.org/index.php/sduhs/article/view/268138
https://so03.tci-thaijo.org/index.php/sduhs/article/view/268138

Carmen & Balanga, 2024 / Teachers’ Satisfaction and Perceived Stress in Science Teaching

ing Review. International Journal of Envi-
ronmental Research and Public Health,

19(17), 10706.
https://doi.org/10.3390/ijerph1917107
06

AlAteeq, D. A, Aljhani, S., y AlEesa, D. (2020).
Perceived stress among students in vir-
tual classrooms during the COVID-19 out-
break in KSA. Journal of Taibah University
Medical Sciences,15(5),398-403.
https://doi.org/10.1016/j.jtumed.2020.0
7.004

Alson, J. (2019). Stress among public school
teachers. Journal of Research Initiatives,
4(2), 1-5. Retrieved from: https://digital-
commons.uncfsu.edu/jri/vol4 /iss2 /3

Alves, R., Lopes, T., y Precioso, J. (2020). Teach-
ers' well-being in times of COVID-19 pan-
demic: Factors that explain professional
well-being. International Journal of Educa-
tional Research and Innovation, 15, 203-
217. Retrieved from:
https://doi.org/10.46661 /ijeri.5120

Bahtilla, M., & Hui, X. (2021). The Impact of
School Environment on Teachers’ Job Sat-
isfaction in Secondary Schools. European
Journal of Education Studies, 8(7).
https://doi.org/10.46827 /ejes.v8i7.3799

Barron, M., Cobo, C., Munoz-Najar, A., & Ciar-
rusta, I. S. (2023, June 3). The changing
role of teachers and technologies amidst
the COVID 19 pandemic: key findings from
a cross-country study. World Bank Blogs.
Retrieved from
https://blogs.worldbank.org/educa-
tion/changing-role-teachers-and-tech-
nologies-amidst-covid-19-pandemic-key-
findings-cross

Bhat, I. A. (2020). An Overview of the Factors
Affecting Teacher Job Satisfaction. AE-
GAEUM JOURNAL, 8(3), 912. Retrieved
from http://aegaeum.com/

Bona, J. T. (2020). Job Satisfaction Among Pub-
lic School Teachers. Science International,
ISSN 1013-5316; CODEN: SINTE 8. Re-
trieved from http://www.sci
int.com /pdf/637228955935138959.ed-

ited.pdf

https://doi.org/10.1191/1478088706gp
0630a

Bravo, Aileen Kaye & Buenaflor, Nina & Baloloy,
Janna & Guarte, Leonard & Osinaga, Ange-
line Mechille & Salartin, April & Tus, Jho-
selle. (2021). Amidst the COVID-19 Pan-
demic: The Job Burnout and Job Satisfac-
tion of Public School Teachers in the Phil-
ippines. International Journal of Advance
Research and Innovative Ideas in Educa-
tion. 7. 2021. 10.6084/m9.figshare.
14832399.v1.

Brewer, E., & McMaha-Landers, ]J. (2003). The
Relationship Between Job Stress and Job
Satisfaction of Industrial and Technical
Teacher Educators. Journal of Career and
Technical Education, 20(1).
https://doi.org/10.21061 /jcte.v20i1.622

Bulinska-Stangrecka, H., & Bagienska, A.
(2021). The Role of Employee Relations in
Shaping Job Satisfaction as an Element
Promoting Positive Mental Health at Work
in the Era of COVID-19. International Jour-
nal of Environmental Research and Public

Health, 18(4), 1903.
https://doi.org/10.3390/ijerph1804190
3

Cahapay, M. B., & Labrador, M. G. P. (2021). Ex-
periments Gone Wrong? Lived Experience
of Filipino Teachers in Remote Science Ed-
ucation amid COVID-19 Crisis. Asian Jour-
nal of Science Education, 3(2), 90-101.
https://doi.org/10.24815 /ajse.v3i2.2098
1

Campo-Arias, A., Pedrozo-Cortés, M. |., & Ped-
rozo-Pupo, J. C. (2020). Pandemic-Related
Perceived Stress Scale of COVID-19: An
exploration of online psychometric per-
formance. Revista Colombiana de
Psiquiatria (English Ed.), 49(4), 229-230.
https://doi.org/10.1016/j.rcpeng.2020.0
5.001

Carroll, A, Forrest, K, Sanders-0O’Connor, E.
Flynn, L., Bower, ]. K., Fynes-Clinton, S,
York, A., & Ziaei, M. (2022). Teacher stress
and burnout in Australia: examining the
role of intrapersonal and environmental
factors. Social Psychology of Education,

Braun, V., & Clarke, V. (2006). Using thematic 25(2-3), 441-469.
analysis in psychology. Qualitative Re- https://doi.org/10.1007/s11218-022-
search in Psychology, 3(2), 77-101. 09686-7

IJMABER 3839 Volume 5 | Number 10 | October | 2024


https://doi.org/10.3390/ijerph191710706
https://doi.org/10.3390/ijerph191710706
https://doi.org/10.1016/j.jtumed.2020.07.004
https://doi.org/10.1016/j.jtumed.2020.07.004
https://digitalcommons.uncfsu.edu/jri/vol4/iss2/3
https://digitalcommons.uncfsu.edu/jri/vol4/iss2/3
https://doi.org/10.46661/ijeri.5120
https://doi.org/10.46827/ejes.v8i7.3799
https://blogs.worldbank.org/education/changing-role-teachers-and-technologies-amidst-covid-19-pandemic-key-findings-cross
https://blogs.worldbank.org/education/changing-role-teachers-and-technologies-amidst-covid-19-pandemic-key-findings-cross
https://blogs.worldbank.org/education/changing-role-teachers-and-technologies-amidst-covid-19-pandemic-key-findings-cross
https://blogs.worldbank.org/education/changing-role-teachers-and-technologies-amidst-covid-19-pandemic-key-findings-cross
http://aegaeum.com/
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.21061/jcte.v20i1.622
https://doi.org/10.3390/ijerph18041903
https://doi.org/10.3390/ijerph18041903
https://doi.org/10.24815/ajse.v3i2.20981
https://doi.org/10.24815/ajse.v3i2.20981
https://doi.org/10.1016/j.rcpeng.2020.05.001
https://doi.org/10.1016/j.rcpeng.2020.05.001
https://doi.org/10.1007/s11218-022-09686-7
https://doi.org/10.1007/s11218-022-09686-7

Carmen & Balanga, 2024 / Teachers’ Satisfaction and Perceived Stress in Science Teaching

Cayupe, J. C, Bernedo-Moreira, D. H., Morales-
Garcia, W. C,, Alcaraz, F. L., Pefia, K. B. C,,
Saintila, ]., & Flores-Paredes, A. (2023).
Self-efficacy, organizational commitment,
workload as predictors of life satisfaction
in elementary school teachers: the medi-
ating role of job satisfaction. Frontiers in

Psychology, 14.
https://doi.org/10.3389/fpsyg.2023.106
6321

Chin, J. L., Ching, G. S., Del Castillo, F., Wen, T,
Huang, Y., Del Castillo, C. D., Gungon, J. L.
P, & Trajera, S. M. (2022). Perspectives on
the Barriers to and Needs of Teachers’
Professional Development in the Philip-
pines during COVID-19. Sustainability,
14(1), 470.
https://doi.org/10.3390/su14010470
Chitra, A. (2020). Study on Impact of Occupa-
tional Stress on Job Satisfaction of Teach-
ers during COVID-19 Pandemic Period.
Creswell, ]. W.,, & Creswell, J. D. (2018). Re-
search Design: Qualitative, Quantitative &
Mixed Methods Approaches (5th ed.). Sage.
Collie, R. ], & Mansfield, C. F. (2022). Teacher
and school stress profiles: A multilevel ex-
amination and associations with work-re-
lated outcomes. Teaching and Teacher Ed-

ucation, 116, 103759.
https://doi.org/10.1016/j.tate.2022.103
759

Daguplo, M. S. (2013). Why Teaching? Reasons
for Choosing Teaching as a Second Ca-
reer. Liceo Journal of Higher Education Re-
search, 9(1), 108+. Retrieved
from https://link.gale.com/apps/doc/A5
12855470 /A0ONE?u=anon~9734150&sid
=googleScholar&xid=aef0b2b3

Dangle, Y. R. P. (2020). The Implementation of
Modular Distance Learning in the Philip-

pine Secondary Public Schools.
https://doi.org/10.33422 /3rd.icate.2020
11.132

Dela Fuente, . A. (2019). Driving Forces of Stu-
dents’ Choice in Specializing Science: A
Science Education Context in the Philip-
pines Perspective. The Normal Lights,
13(2).
https://doi.org/10.56278 /tnl.v13i2.1393

Di Fronso, S., Costa, S., Montesano, C., Di Grut-
tola, F., Ciofi, E. G., Morgilli, L., Robazza, C.,

y Bertollo, M. (2020). The effects of
COVID-19 pandemic on perceived stress
and psychobiosocial states in Italian ath-
letes. International Journal of Sport and

Exercise Psychology, 1-13.
https://doi.org/10.1080/1612197X.202
0.1802612.

Dureza, M. ]. P, Madulid, L. M., Magsalin, P. M.
D., Matulina, L. B., & Villanueva, S. M.
(2022). Work-related stressors of second-
ary school teachers: Basis for developing
a stress management program. Zenodo
(CERN European Organization for Nuclear
Research). https://doi.org/10.5281 /ze-
nodo.7136502

Edwards, . R., & Cooper, C. L. (2013). The Per-
son-Environment Fit Approach to Stress:
Recurring Problems and Some Suggested
Solutions. From Stress to Wellbeing Vol-

ume 1, 91-108.
https://doi.org/10.1057/978113731065
15

Edwards, Jeffrey & Cooper, Cary. (2013). The
Person-Environment Fit Approach to
Stress: Recurring Problems and Some
Suggested Solutions.
10.1057/9781137310651_5.

Ellis, P. (2019, March 28). How Nelson Mandela
created the conditions for success. Cam-
bridge Assessment International Educa-
tion. Retrieved from https://blog.cam-
bridgeinternational.org/nelson-man-
dela/

Falcon, J. L. (2020). Teacher job satisfaction: A
qualitative case study examining the per-
ceptions of job satisfaction of teachers at a
secondary school setting (Unpublished
dissertation). Texas State University, San
Marcos, Texas.

Geronimo, F. B., & Olegario, L. C. (2020). Philip-
pine Public-School Teachers’ Motivation,
Workload Perception, and Stress Ap-
praisal. International Journal of Global
Community, 3, 231-246. Retrieved from
https://journal.riksawan.com/in-
dex.php /IJGC-RI/article/view/75

Giorgi, G., Lecca, L. I, Alessio, F., Finstad, G. L.,
Bondanini, G., Lullj, L. G., Arcangeli, G., &
Mucci, N. (2020). COVID-19-Related Men-
tal Health Effects in the Workplace: A Nar-
rative Review. International journal of

[JMABER

3840

Volume 5 | Number 10 | October | 2024


https://doi.org/10.3389/fpsyg.2023.1066321
https://doi.org/10.3389/fpsyg.2023.1066321
https://doi.org/10.3390/su14010470
https://doi.org/10.1016/j.tate.2022.103759
https://doi.org/10.1016/j.tate.2022.103759
https://link.gale.com/apps/doc/A512855470/AONE?u=anon~9734150&sid=googleScholar&xid=aef0b2b3
https://link.gale.com/apps/doc/A512855470/AONE?u=anon~9734150&sid=googleScholar&xid=aef0b2b3
https://link.gale.com/apps/doc/A512855470/AONE?u=anon~9734150&sid=googleScholar&xid=aef0b2b3
https://doi.org/10.33422/3rd.icate.2020.11.132
https://doi.org/10.33422/3rd.icate.2020.11.132
https://doi.org/10.56278/tnl.v13i2.1393
https://doi.org/10.1080/1612197X.2020.1802612
https://doi.org/10.1080/1612197X.2020.1802612
https://doi.org/10.5281/zenodo.7136502
https://doi.org/10.5281/zenodo.7136502
https://doi.org/10.1057/9781137310651_5
https://doi.org/10.1057/9781137310651_5
https://blog.cambridgeinternational.org/nelson-mandela/
https://blog.cambridgeinternational.org/nelson-mandela/
https://blog.cambridgeinternational.org/nelson-mandela/
https://journal.riksawan.com/index.php/IJGC-RI/article/view/75
https://journal.riksawan.com/index.php/IJGC-RI/article/view/75

Carmen & Balanga, 2024 / Teachers’ Satisfaction and Perceived Stress in Science Teaching

environmental research and public health,

17(21), 7857.
https://doi.org/10.3390/ijerph1721785
7

Glaveli, N., Manolitzas, P., Tsourou, E., & Grigor-
oudis, E. (2023). Unlocking Teacher Job
Satisfaction During the COVID-19 Pan-
demic: a Multi-criteria Satisfaction Analy-
sis. Journal of the Knowledge Economy.
https://doi.org/10.1007/s13132-023-
01124-7

Guillasper, J. N., Soriano, G. P., & Oducado, R. M.
F. (2020). Psychometric properties of ‘at-
titude towards e-learning scale’ among
nursing students. International Journal of
Educational Sciences, 30(1-3), 1-5.
https://doi.org/10.31901/24566322.20
20/30.1-3.1135

Haver, A, Olsen, E. & Akerjordet, K. (2019).
Well-being among hotel managers. Inter-
national Journal of Contemporary Hospi-
tality Management, 31(4), 1819-1835.
https://doi.org/10.1108/ijchm-11-2017-
0737

Herzberg, F.I. (1966) Work and the Nature of
Man. World Pub., Cleveland.

Hundani, M. & Toquero, C. M (2021). Teaching-
Related Paperwork: Examining Linkage to
Occupational Stress of Public School
Teachers in Primary Education. ASEAN
Journal of Basic and Higher Education 5.
13-25.

Jomuad, P., Leah, M., Cericos, E., Bacus, ]., Val-
lejo, J., Dionio, B., Bazar, ]., Cocolan, J., &
Clarin, A. (2021). Teachers’ workload in
relation to burnout and work perfor-
mance. International Journal of Educa-
tional Policy Research and Review, 8(2),
48-53.
https://doi.org/10.15739 /IJEPRR.21.007

Jones, N. D., Camburn, E. M., Kelcey, B, &
Quintero, E. (2022). Teachers’ Time Use
and Affect Before and After COVID-19

School Closures. AERA Open, 8,
233285842110680.
https://doi.org/10.1177/233285842110
68068

Kabito, G. G, y Wami, S. D. (2020). Perceived
work-related stress and its associated fac-
tors among public secondary school
teachers in Gondar city: A cross-sectional

study from Ethiopia. BMC Research Notes,
13(1), 1-7.
https://doi.org/10.1186/s13104-020-
4901-0

Kollmann, T. Stéckmann, C., Kensbock, J., &
Peschl, A. (2020). What satisfies younger
versus older employees, and why? An ag-
ing perspective on equity theory to ex-
plain interactive effects of employee age,
monetary rewards, and task contributions
on job satisfaction. Human Resource Man-
agement, 59(1), 101-115.
https://doi.org/10.1002/hrm.21981

Labrado, ]., Jane, R., Alterado, ]., & Janice, M.
(2022). Occupational Stress and Job Satis-
faction of Public-School Teachers in Dis-
tance Education: A Quantitative Analysis.
International Journal of Science and Man-
agement Studies (IJSMS), 5(3), 151-157.
https://doi.org/10.51386/25815946/ijs
ms-v5i3pl117

Liu, S, Lithopoulos, A., Zhang, C. Q., Garcia-Bar-
rera, M. A,, y Rhodes, R. E. (2020). Person-
ality and perceived stress during COVID-
19 pandemic: Testing the mediating role
of perceived threat and efficacy. Personal-

ity and Individual Differences, 168,
110351.
https://doi.org/10.1016/j.paid.2020.110
351

Mbonea, T.]., Eric, A., Ounga, 0., & Nyarusanda,
C. (2021). Factors Affecting Secondary
School Teachers’ Job Satisfaction in
Lushoto District, Tanga Region in Tanza-
nia. Open Journal of Social Sciences,
09(06), 474-490.
https://doi.org/10.4236/jss.2021.96032

McCarthy, C.]. (2022). Teacher stress: Balancing

demands and  resources -  kap-
panonline.org. kappanonline.org. Re-
trieved from https://kap-

panonline.org/teacher-stress-balancing-
demands-resources-mccarthy/
McPherson, H., & Pearce, R. (2022). The shifting
educational landscape: science teachers’
practice during the COVID-19 pandemic
through an activity theory lens. Discipli-
nary and Interdisciplinary Science Educa-

tion Research, 4(1).
https://doi.org/10.1186/s43031-022-
00061-2

IJMABER

3841

Volume 5 | Number 10 | October | 2024


https://doi.org/10.3390/ijerph17217857
https://doi.org/10.3390/ijerph17217857
https://doi.org/10.1007/s13132-023-01124-z
https://doi.org/10.1007/s13132-023-01124-z
https://doi.org/10.31901/24566322.2020/30.1-3.1135
https://doi.org/10.31901/24566322.2020/30.1-3.1135
https://doi.org/10.1108/ijchm-11-2017-0737
https://doi.org/10.1108/ijchm-11-2017-0737
https://doi.org/10.15739/IJEPRR.21.007
https://doi.org/10.1177/23328584211068068
https://doi.org/10.1177/23328584211068068
https://doi.org/10.1186/s13104-020-4901-0
https://doi.org/10.1186/s13104-020-4901-0
https://doi.org/10.1002/hrm.21981
https://doi.org/10.51386/25815946/ijsms-v5i3p117
https://doi.org/10.51386/25815946/ijsms-v5i3p117
https://doi.org/10.1016/j.paid.2020.110351
https://doi.org/10.1016/j.paid.2020.110351
https://doi.org/10.4236/jss.2021.96032
https://kappanonline.org/teacher-stress-balancing-demands-resources-mccarthy/
https://kappanonline.org/teacher-stress-balancing-demands-resources-mccarthy/
https://kappanonline.org/teacher-stress-balancing-demands-resources-mccarthy/
https://doi.org/10.1186/s43031-022-00061-2
https://doi.org/10.1186/s43031-022-00061-2

Carmen & Balanga, 2024 / Teachers’ Satisfaction and Perceived Stress in Science Teaching

Mondol, M.S., y Mohiuddin, M.G. (2020). Con-
fronting COVID-19 with a paradigm shift
in teaching and learning: A study on
online classes. International Journal of So-
cial, Political and Economic Research, 7(2),
231-247. https://doi.org/10.46291 /1]OS-
PERvol7iss2pp231-247

Moralista, R. B., & F. Oducado, R. M. (2020). Fac-
ulty Perception toward Online Education
in a State College in the Philippines during
the Coronavirus Disease 19 (COVID-19)
Pandemic. Universal Journal of Educa-

tional Research, 8(10), 4736-4742.
https://doi.org/10.13189 /ujer.2020.081
044

Mostafa, T., & P4l, J. (2018). Science teachers’
satisfaction. OECD Education Working Pa-
pers. https://doi.org/10.1787 /1ecdb4e3-
en

Nowell, L. S., Norris, ]. M., White, D. E., & Moules,
N. J. (2017). Thematic Analysis. Interna-
tional Journal of Qualitative Methods,

16(1), 160940691773384.
https://doi.org/10.1177/160940691773
3847

Ozamiz-Etxebarria, N. Berasategi Santxo, N.,
Idoiaga Mondragon, N., & Dosil Santama-
ria, M. (2021). The Psychological State of
Teachers During the COVID-19 Crisis: The
Challenge of Returning to Face-to-Face
Teaching. Frontiers in Psychology, 11.
https://doi.org/10.3389/fpsyg.2020.620
718

Ozcan, M. (2022). Secondary School Teachers’
Job Satisfaction: A Mixed Research
Method. International Journal of Educa-
tional Leadership and Management, 195-
221.
https://doi.org/10.17583 /ijelm.9174

Park, K. A., & Johnson, K. R. (2019). Job satisfac-
tion, work engagement, and turnover in-
tention of CTE health science teachers. In-
ternational Journal for Research in Voca-
tional Education and Training, 6(3), 224-
242. https://doi.org/10.13152 /ijr-
vet.6.3.2

Pham, P.-T., Thi Phan, T.-T., Nguyen, Y.-C., & Ho-
ang, A.-D. (2021). Factor Associated With
Teacher Satisfaction and Online Teaching
Effectiveness Under Adversity Situations:
A Case of Vietnamese Teachers During

COVID-109. Journal of  Education,
002205742110394.
https://doi.org/10.1177/002205742110
39483

Rabacal, J. S., Oducado, R. M. F.,, & Tamdang, K.
A.(2020).COVID-19 Impact on the Quality
of Life of Teachers: A Cross-sectional
Study. Asian Journal for Public Opinion

Research, 8(4), 478-492.
https://doi.org/10.15206/aj-
por.2020.8.4.478

Ragma, F. & Legaspi, ]. (2017). Work Stress and
Job Satisfaction of Teachers.

10.13140/RG.2.2.12448.89604.

Rosas, T. ., Yangan, P. ., Rosaroso, A. M. B.R,, &
Arriesgado, C.].. (2020). Sources of Stress
and Factors Affecting the Job Satisfaction
of Public and Private Secondary Teachers
in San Isidro and Tabango, Leyte. Journal
of Education and Society, 4(1), 49-66. Re-
trieved from https://jour-
nals.Inu.edu.ph/index.php/jes /arti-
cle/view/33

Schwab, K. (2019). The Global Competitiveness
Report 2019. World Economic Forum;
World Economic Forum.
https://www3.wefo-
rum.org/docs/WEF TheGlobalCompeti-
tivenessReport2019.pdf

Shoulders, Catherine & Estepp, Christopher &
Johnson, Donald. (2022). Teachers' Stress,
Coping Strategies, and Job Satisfaction in
COVID-induced Teaching Environments.
10.5032 /jae.2021.04067.

Toropova, A., Myrberg, E., & Johansson, S.
(2020). Teacher job satisfaction: the im-
portance of school working conditions
and teacher characteristics. Educational

Review, 73(1), 1-27.
https://doi.org/10.1080/00131911.201
9.1705247

Vargas Rubilar, N., & Oros, L. B. (2021). Stress
and Burnout in Teachers During Times of
Pandemic. Frontiers in Psychology, 12.
https://doi.org/10.3389/fpsyg.2021.756
007

Weiss, D.J., Dawis, RV, England, G.W. and
Lofquist, L.H. (1967) Manual for the Min-
nesota Satisfaction Questionnaire. Voca-
tional Research Center, University of Min-
nesota, Minneapolis.

[JMABER

3842

Volume 5 | Number 10 | October | 2024


https://doi.org/10.46291/IJOSPERvol7iss2pp231-247
https://doi.org/10.46291/IJOSPERvol7iss2pp231-247
https://doi.org/10.13189/ujer.2020.081044
https://doi.org/10.13189/ujer.2020.081044
https://doi.org/10.1787/1ecdb4e3-en
https://doi.org/10.1787/1ecdb4e3-en
https://doi.org/10.1177/1609406917733847
https://doi.org/10.1177/1609406917733847
https://doi.org/10.3389/fpsyg.2020.620718
https://doi.org/10.3389/fpsyg.2020.620718
https://doi.org/10.17583/ijelm.9174
https://doi.org/10.13152/ijrvet.6.3.2
https://doi.org/10.13152/ijrvet.6.3.2
https://doi.org/10.1177/00220574211039483
https://doi.org/10.1177/00220574211039483
https://doi.org/10.15206/ajpor.2020.8.4.478
https://doi.org/10.15206/ajpor.2020.8.4.478
https://journals.lnu.edu.ph/index.php/jes/article/view/33
https://journals.lnu.edu.ph/index.php/jes/article/view/33
https://journals.lnu.edu.ph/index.php/jes/article/view/33
https://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf
https://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf
https://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf
https://doi.org/10.1080/00131911.2019.1705247
https://doi.org/10.1080/00131911.2019.1705247
https://doi.org/10.3389/fpsyg.2021.756007
https://doi.org/10.3389/fpsyg.2021.756007

Carmen & Balanga, 2024 / Teachers’ Satisfaction and Perceived Stress in Science Teaching

Wisanti, Ambawati, R., Putri, E., Rahayu, D., &

Khaleyla, F. (2021). Science online learn-
ing during the covid-19 pandemic: diffi-
culties and challenges. Journal of Physics:

Zhang, Y., & Ma, Z. F. (2020). Impact of the

COVID-19 Pandemic on Mental Health and
Quality of Life among Local Residents in
Liaoning Province, China: A Cross-Sec-

Conference Series, 1747(1), 012007. tional Study. International Journal of Envi-

https://doi.org/10.1088/1742- ronmental Research and Public Health,

6596/1747/1/012007 17(7), 2381.
https://doi.org/10.3390/ijerph1707238

IJMABER 3843 Volume 5 | Number 10 | October | 2024


https://doi.org/10.1088/1742-6596/1747/1/012007
https://doi.org/10.1088/1742-6596/1747/1/012007
https://doi.org/10.3390/ijerph1707238

