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Highlights

Public health relevance—How does this work relate to a public health issue?

• People spend most of their time indoors, and for teachers, this includes time at work,
such as in schools, and at home, plus some time spent in transit (bus, car, train, etc.).

• Indoor air and environmental quality are critical concerns for school safety and health,
with increased importance after the COVID-19 pandemic.

Public health significance—Why is this work of significance to public health?

• To date, few data exist on K-12 teacher-specific opinions and concerns about safety,
health, and non-gun violence-related environmental topics.

• This study provides data on awareness, attitudes, concerns, and perceptions of newer
New Jersey public secondary school teachers to inform evidence-based recommenda-
tions for policy and practice in schools.

Public health implications—What are the key implications or messages for practitioners,
policy makers, and/or researchers in public health?

• To help alleviate teacher concerns with using cleaning and disinfecting products
indoors, during and outside normal school hours, install more mechanical ventilation
systems or portable air cleaners, and focus on providing products with less harmful
chemical ingredients.

• When outdoor air quality conditions and weather factors like humidity, temperature,
and wind are favorable, windows could be retrofitted to be potentially operable for
some degree of opening to provide natural ventilation, if available.

Abstract

Few studies focus on levels of concern among teachers regarding safety and health (S&H)
such as indoor air quality and related environmental S&H topics in K-12 schools. Between
October 2021 and June 2023, the New Jersey (NJ) Safe Schools Program provided work-
based learning training to 163 newer NJ public secondary career and technical education
teachers and asked them to complete online surveys regarding school S&H during the
COVID-19 pandemic. There were 205 total survey entries out of 436 possible entries from
multiple surveys (two surveys plus a follow-up survey in fall 2022 for those trained in
2021-22 SY). This paper focuses on concerns and perceptions of teacher S&H in physical
workplaces with or without ventilation; perceived safety of cleaning, sanitizing, and
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disinfecting products (CSDPs); and who is responsible for school S&H. About half of
the participants were “very concerned/concerned” about the health effects of CSDPs,
and most believed principals are responsible for school S&H. School administrators and
principals should take teacher concerns into account to develop, with safety professionals,
relevant procedures, including for CSDP use, and provide adequate mechanical ventilation
in classrooms.

Keywords: cleaning, sanitizing, and disinfecting products; indoor air and environmental
quality in schools; school buildings; school teacher safety and health; ventilation

1. Introduction and Background Context
School safety is a complex subject and includes the range of exposure agents or hazards

to human health: biological, chemical, physical (ergonomics), radiological, and social or
psychosocial stressors. The physical and mental safety, health and wellness (S&H) of
teachers and educational support professionals are crucial to cultivating healthy school
environments [1–5]. The Whole School, Whole Community, Whole Child model by the
U.S. Centers for Disease Control and Prevention focuses on ten components; the two
related to teachers are physical environment and employee wellness [5]. The physical
environment includes the school’s indoor air and environmental quality plus its physical
conditions (e.g., mechanical and/or natural ventilation, moisture, temperature, noise,
and lighting) along with protection from physical (e.g., violence including crime and
injury), biological (e.g., mold), and chemical threats (e.g., cleaning and disinfecting agents).
Employee wellness considers both mental health and physical health, including ergonomics.
Strategies promoting healthy school environments include inspecting and maintaining
facilities and spaces [6], involving facilities managers/directors and custodians, plus safety
professionals working for K-12 districts or specific schools.

Indoor air and environmental quality re-emerged as a critical concern for school S&H
due to the COVID-19 pandemic. School materials such as chalk, scented markers, and
cleaning, sanitizing, and disinfection products (CSDPs) may introduce additional pollu-
tants [7–10]. In a recent study, most New Jersey (NJ) career and technical education (CTE)
teachers reported buying CSDPs for use in their classrooms with only a third of them
reading the labels, as they have been trained to do based on the Hazard Communication
Standard of the U.S. Department of Labor-Occupational Safety and Health Administra-
tion, 29 CFR 1910.1200 (adopted by reference in NJ), to check if they are marketed as
ecofriendly [8].

Schools often have a higher number of people in each area compared to typical office
spaces. Effective ventilation and filtration strategies, with mechanical systems, air cleaners,
and fans, plus natural ventilation via operable doors and windows as safely possible, can
protect, promote, and enhance S&H in K-12 schools [11–14].

To date, there are few data regarding K-12 teacher-specific opinions on how concerned
they are regarding specific S&H topics and non-gun violence related environmental matters
in schools [15–19]. Teachers, like adult workers in general, are exposed to a range of
workplace hazards and may potentially lack initial and ongoing training [18,19]. For
example, in 2019, about 19.0% of Australian teachers did not feel safe at schools; about
54.0% of the respondents who provided further comments mentioned violence, aggression,
and/or physical assault as the reason they feel unsafe [18]. More recently, another example
of how and why teachers felt unsafe in schools during the COVID-19 pandemic after

https://doi.org/10.3390/ijerph23030371



Int. J. Environ. Res. Public Health 2026, 23, 371 3 of 8

returning to in-person education was the fear of contracting COVID-19 while instructing
students or working in classrooms [19].

Therefore, the NJ Safe Schools Program (NJSS) asked newer NJ secondary school
teachers who took the work-based learning (WBL) supervisory courses to answer anony-
mous online S&H surveys [8,13,20–22]. Specifically, in this brief, we assessed questions
on general perceptions and concerns about both S&H in school physical environments
and about CSDP use [23,24], including who was responsible for school S&H during school
years impacted by the COVID-19 pandemic. These new data from secondary school teach-
ers trained in areas like business, including math, marketing, sciences, engineering, and
technologies, including graphic design, architecture, and construction who are new to
CTE WBL programs [25,26] can help inform general school S&H plans as well as emer-
gency preparedness and response procedures for future epidemics/pandemics and natural
disasters/extreme weather events.

2. Materials and Methods in Brief
In the 2021–2022 and 2022–2023 public school years (SY), NJSS provided WBL training

to 163 newer NJ CTE teachers. The survey questions were adapted or used directly as
previously validated questions from other federal agencies and prior NJSS research surveys
to target topics known to be important to CTE teachers [8,13,20,21]. For other, more specific
details of the inclusion and exclusion criteria, along with more information on the trainings,
data collection, and data analysis procedures, and justifications for stratification beyond
those briefly summarized below, please see other papers from the overall study [8,13,20–22].
While the overall study’s surveys focused on several topics regarding the physical school
environment, attitudes towards CSDPs, S&H of employees including physical and mental
health during COVID-19, etc., this paper focused explicitly on how safe these newer NJ
teachers feel at their secondary schools, whether these newer NJ teachers feel they have
concerns about being/feeling safe in schools, and thus who is responsible in their opinion
for S&H in schools. These exact questions appear as bullet points below. Table 1 with
selected results by age group includes the exact wording of some questions.

• Overall, how safe do you feel in your school workplace? How concerned are you
about your health and safety at your school campus?

• How concerned are you about your health and safety at your assigned school class-
room/office space?

• At school, who is responsible for S&H?

Across three surveys, 205 of a possible 436 completed or partially completed entries
were received. (Note: 163 participants got both surveys 1–2, and 110 participants got
the follow-up survey since they completed training before summer 2022). Of those who
answered questions, 41.9% identified as males and 59.1% identified as non-Hispanic White.
Most (65.2%) teachers had a master’s degree or doctoral degree, with an average of about
six years of post-secondary education. About half (51.8%) of teachers were from North NJ,
and 24.1% of teachers were from Central NJ and South NJ. The teachers had worked an
average of about 13 years total (in CTE and non-CTE) at the time of the surveys. Further
demographic details can be found in other papers from the overall study [8,13]. Data were
used to determine differences between different counties of work, year of training, age,
gender identity, and race/ethnicity.

The term “safe” was not defined for participants; therefore, participants answered sur-
vey questions based on their subjective personal definition and perception of feeling “safe.”
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Table 1. Participating teacher perceptions of responsibility for school safety and health (S&H) by age.

Question,
and Answer Options

Ages
22–41

(n = 35)

% of
Total

Ages 42+
(n = 57)

% of
Total

Fisher’s
Exact Test

Total a

(n = 92)
% of

Total b,c

Overall, how safe do you feel
in your school workplace? 0.05 *

Very Safe 9 25.7% 29 50.9% 38 41.3%

Moderately Safe 24 68.6% 25 43.9% 49 53.3%

Not Really Safe 2 5.7% 3 5.3% 5 5.4%

At school, who is responsible
for S&H? (pick all that apply):

Facilities or operations and
maintenance staff 21 60.0% 19 33.3% 0.02 * 40 43.5%

Principal 28 80.0% 38 66.7% 0.23 66 71.7%

Teacher 21 60.0% 14 24.6% <0.001 ** 35 38.0%

Other staff 20 57.1% 24 42.1% 0.20 44 47.8%
a Includes questions/participants from survey 1 and follow-up survey. b This is a “choose all that apply”
question, meaning total percentages will be over 100%. This implied participants viewed facilities/operations and
maintenance staff, a school principal, and/or teachers as co-responsible. c No missing participants in this group. *
p-value is less than 0.05, ** p-value is less than 0.001.

Finally, after data management and initial descriptive statistics were computed for
the entire study population, this paper’s data were stratified by county of work, the year
the training was taken, age, gender identity, and race/ethnicity. Fisher’s Exact tests were
used to compare the distinct groups. This test was used due to small sample sizes of values,
and missing data were excluded from the analysis. In this study, p-values below 0.05 were
considered statistically significant. Data were managed using Microsoft Excel and analyzed
using SAS analytics software 9.4 (Cary, NC, USA).

The Institutional Review Board (IRB) at Rutgers, the State University of New Jersey,
granted approval for this study.

3. Results
Most (94.5%) teachers felt very or moderately safe in schools. There were no differences

between stratifications except for age, where those who were younger (22–41-year-olds)
were less likely to generally feel very safe at school when compared to older groups (42+)
(25.7% 22–41 vs. 50.9% 42+, p = 0.05 (Table 1).

About one-third of participants were “very concerned/concerned” about S&H on
their school campus, in the classroom, and in the office space. Males were more likely to
feel “very concerned/concerned” towards S&H in their classroom compared to females
(47.4% male vs. 24.0% female, p = 0.003).

A majority (90%) of participants considered concerns for S&H in schools important or
very important. Almost half (46.5%) were “very concerned/concerned,” and 18.8% were
unconcerned about ingredients in CSDPs, with no differences across stratifications. The
S&H concerns included volatile organic compounds (VOCs) released from CSDPs may
contribute to poor indoor air quality [23]. This is a well-known exposure; VOCs may cause
skin irritation and respiratory issues, among other adverse health effects for adults and
children [24].

Teachers spend time in sub-environments (classrooms, eating areas, play/exercise
areas, and outdoor recreational areas). Most teachers (95%) want to be healthy and feel safe
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at schools, as noted above, and then when asked who was responsible for S&H in schools,
overall, 71.7% of participating teachers thought the school’s principal was responsible.
Additionally, a further 47.8% believed it was other staff, 43.5 believed it was the facilities
or operations and maintenance staff, and 38.0% believed it was the teachers. Since this
was a “select all that apply” question, it must be noted that 21% of participants chose
every answer option provided. As a result, it can be noted how younger participants, as
compared to older participants, were more likely to believe both the facilities or operations
and maintenance staff (60.0% under 42 vs. 33.3% 42 and over, p = 0.02) as well as the
teachers (60.0% under 42 vs. 24.6% 42 and over, p ≤ 0.001) have responsibility for school
S&H (Table 1).

4. Discussion
This study contributes to ongoing conversations about how individual characteristics

may shape perceptions of S&H and equity in educational environments, and highlights
different concerns among different demographic groups, suggesting the need for various
interventions. Implementing an integrated design approach to feature improved indoor air
and environmental quality via both visual comfort (lighting) and thermal comfort (with
consistent indoor temperatures) may improve teacher satisfaction and retention [11,27–31].
Teachers demonstrated concern about indoor air quality via CSDP use in their classroom
workspaces and the chemical ingredients of these products when released into the air [7–10].
By prioritizing indoor air and environmental quality and putting mechanical ventilation
systems in classrooms, teachers may be less concerned about CSDPs.

Strengths and Limitations

The strengths of the study were the survey was distributed online, which allowed
data to be collected, stored, managed, and analyzed digitally, and teachers completed the
surveys at their own pace with response anonymity, which also allowed teachers to be
open about their opinions with no fear of repercussions for honesty. However, anonymity
can also be considered a limitation, as we cannot determine if multiple people took surveys
from the same school computers available to teachers, or if a few participants possibly
took any of the surveys multiple times. This specific caveat was further discussed in other
papers from our overall study [8,13,20,21]. Furthermore, it should be reiterated this study
was not a probability sample and not representative of all NJ secondary school teachers,
though possibly the data are representative of newer NJ secondary school teachers who
completed the required training to supervise students in CTE WBL or school-sponsored
structured learning experiences in approved programs of study.

Since this study did not define the term “safe,” participants answered survey questions
based on their personal definition of feeling “safe.” Additionally, feelings of safety were
not assessed for each survey topic, but rather an overall assessment of general safety.

Another known pair of limitations was related to the specific study population. These
were newer public NJ secondary school CTE teachers [25,26], with their relatively small
sample size of 205 participants across two SY. NJ teachers in secondary school career-
technical education work daily in classrooms, shops, laboratories, etc., on-campus and
supervise students off-campus for their WBL or structured learning experiences in ap-
proved NJ programs of study. Other details of these indoor (and sometimes semi-enclosed
or outdoor) micro-environments used were not ascertained. For example, we did not
quantitatively measure anything in the field in this study, and we did not ask about oper-
able windows, though it should be noted how in NJ—and in many other U.S. states and
countries—teachers use classrooms, laboratories, shops, etc., without windows and/or
doors to the outdoors/exterior of buildings. Future research should strive to ascertain
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greater individual-level teacher workplace details for the study population, given when
outdoor air quality conditions and weather factors like humidity, temperature, and wind
are favorable and if windows are present or could be made available during modernization
activities, then those windows could be retrofitted to be potentially operable for some
degree of opening to provide supplemental natural ventilation.

5. Conclusions and Recommendations
In conclusion, this study during school years impacted by the COVID-19 pandemic

provided new data on perspectives of teachers new to career-technical education and
suggested most public secondary or high school teachers are concerned about S&H in
schools, in general and in assigned classrooms, shops, and/or laboratories, and how
younger teachers tend to feel less generally safe in schools when compared to older teachers.

The practical implications suggest two recommendations for policy and practice in
K-12 schools:

1. To help alleviate teacher concerns with using chemical CSDPs indoors, during and
outside normal school hours, install more mechanical ventilation systems or portable
air cleaners, and focus on providing products with less harmful chemical ingredients.

2. K-12 school districts and their facilities/operations and maintenance staff, plus the
contracted consulting safety professionals and industrial hygienists, can further de-
velop policies and practices—both routine and for emergency preparedness and
response—to help teachers and other education professionals feel safe in schools
and address reported real and perceived S&H concerns from consumer product use.
Furthermore, there should be clear guidelines and regular meetings regarding general
S&H in schools, and at these meetings, identify and discuss who is responsible for
different aspects of safety protocols and procedures in school buildings.
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