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Abstract

Because Career Technical Education (CTE) programs at the community/technical
college level are among the few places new construction workers receive training
or preparation, they are an important vehicle for educating new and young workers
about occupational health and safety (OSH). We developed recommendations for
(1) OSH “core competencies” that all postsecondary construction students should
achieve and (2) “essential elements” for OSH education in construction training
programs. Based on a review of the literature, subject matter expert focus
groups, and iterative engagement with an expert advisory group, we identified four-
teen core competencies and a list of essential supporting elements at the school,
program, and instructor levels. Knowledge and recognition of the importance of
effective safety and health management systems served as the foundation for ele-
ments and competencies. Findings provide an important starting point for system-
atically improving the preparation of construction CTE students that can help keep
them safe on the job.
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Introduction

Construction is a large, dynamic, and dangerous industry where skilled workers
are currently in great demand. It is well established that new and young workers
are at greater risk of injury as they enter an already risk-filled industry.'>
In 2016, at least 8720 young construction workers (aged 16-24 years) were
injured on the job, losing at least a day away from work.* Thus, the need for
adequate training in both the skills of one’s trade as well as safety and health is
critical for these workers. Some of these new construction workers will enter the
industry through apprenticeship programs, typically conducted as part of large
construction projects that are more likely to be covered by union contracts, with
more training and resources available for health and safety.” An equivalent or
greater number, however, will enter the industry through postsecondary Career
Technical Education (CTE) programs at the community or technical college
level. Such programs (e.g., electrical, carpentry, plumbing, masonry, and general
construction) train approximately 78,000 students annually, 53 percent of them
under the age of twenty-five.° The number of new apprentice registrations only
recently increased to 57,300 in 2016, a 39 percent increase since 2012.7 Less than
2 percent of current construction workers are apprentices.®’

Construction experts suggest that CTE graduates are more likely than
apprentices to begin their careers in residential construction,™'*!'" where work-
ers are less likely to be unionized’” and less likely to participate in a safety
program due to the small size of firms in residential construction.'> CTE pro-
grams are therefore an important vehicle for educating young workers about
construction health and safety and are sometimes the only place where young
workers in the construction industry will come in contact with health and safety
training.” There has been some progress on the part of both educators and
industry to improve occupational safety and health (OSH)-focused learning
standards especially at the secondary school level.'* '® Little has been published,
however, about what OSH education should look like for students in postsecon-
dary programs, and what is actually happening in these settings.’ In an effort to
develop some guidance in this area, and as part of a larger study focused on the
quality of OSH education in postsecondary CTE construction programs, we
conducted qualitative research with construction and OSH experts, to develop
a set of recommendations on (1) what constitutes OSH “core competencies”
that all postsecondary construction students should achieve and (2) what
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“essential elements” within construction training programs are needed to sup-
port the attainment of these competencies.

Methods

To achieve the goals of our study, we synthesized available evidence on effective
and promising practices for OSH education and collected additional new data
through focus groups with construction and OSH experts and through the
project’s Advisory Group made up of CTE instructors and administrators,
and OSH professionals (see Figure 1).

Synthesizing the Existing Knowledge

We reviewed the available scientific literature to identify elements shown to
contribute to effective OSH preparation for students in postsecondary CTE
construction programs, including effective approaches to teaching young adult
learners in general, and about OSH in particular. In addition, we collected
samples of OSH competencies articulated by education agencies, occupational
health agencies, union apprenticeship programs, and trade organizations. Using
these sources, we developed a preliminary list of OSH competencies and pro-
grammatic and instructor elements that support their attainment. These lists
were used to stimulate discussion in our focus groups with subject matter experts
as described below.

1) Study Team
e Reviews literature
e Creates list of safety domains/topics to present to focus groups

2) Focus Groups--12 Instructors and Master Trainers
e |dentify and prioritize OSH competencies
e |dentify and prioritize essential program elements

3) Advisory group--10 members, with Career Technical Education (CTE) and/or
Occupational Safety and Health (OSH) expertise
e Reviews competencies and program elements prioritized by focus groups
e |dentifies additional essential program elements
e Prioritizes essential program elements

4) Study Team
e Contextualizes advisory group recommendations with findings from literature
review
e Drafts list of competencies and essential program elements
e Leads final review and consensus process with advisory group to finalize lists

Figure |. Research process outline.
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Assembling the Experiential Evidence

We conducted two subject-matter expert focus groups with a total of twelve
instructors or master trainers with significant involvement in CTE construction
programs. Focus groups were held in 2015 in Atlanta, Georgia and Berkeley,
California. Six subject-matter experts participated in each focus group, which
lasted four hours.

Participants were recruited through referrals from the project’s Advisory
Group and were screened for experience in postsecondary construction CTE
programs as well as a health and safety background. Ten participants were
instructors in CTE construction programs within community or technical col-
leges, two of whom were teaching in union apprenticeship programs integrated
within CTE programs. The remaining two were master trainers for union
apprenticeship programs who did not work in a CTE program directly, but
who were actively involved in organizations and efforts to shape CTE programs
in their states. Several participants also had some level of administrative respon-
sibility in their CTE programs. Participants represented a range of trades includ-
ing carpenters, sheet metal workers, welders, insulators, energy workers, and
laborers; came from ten states across the country; all were male.

To facilitate our discussions, we developed a semi-structured focus group
guide based on the competencies and elements identified from our review of
the literature. Each focus group began with participants identifying what they
viewed as “core” safety and health competencies that construction students in
postsecondary CTE programs should achieve (e.g., health and safety knowledge,
skills, and attitudes that support safe work and problem-solving on the job).
Participants were then asked to consider and discuss existing lists of competen-
cies developed by the National Institute for Occupational Safety and Health
(NIOSH),'” SkillsUSA,'® the National Center for Construction Education and
Research,'” and the California Department of Education.?® By the end of the
discussion, we had developed a list of core competencies the focus group par-
ticipants agreed were most important for postsecondary construction students
to achieve.

With these competencies as the focus, we then discussed what the participants
viewed as the program and instructor elements needed in order for students to
achieve these competencies. To start, we asked participants to brainstorm and
write down their own ideas. We then asked them to consider and discuss the list
of program elements developed from the literature. Participants were asked to
add any items from these lists they found to be of significance to their own
brainstormed list. The final step in each focus group was to have participants
separately rank the competencies and elements by importance. These rankings
were discussed among the group and a final, prioritized list of “core” compe-
tencies and “essential” elements was drafted.
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After the focus groups were completed, the audio-recordings of each
session were transcribed. Two members of the study team analyzed the data
for themes related to OSH competencies and program elements related to effec-
tive OSH education,?""**> which allowed us to identify the conceptual domains
for the competencies and program elements. Researchers used ATLAS.ti* in
the analysis.

Results from the focus groups were shared with the project’s ten-member
advisory group in an all-day, in-person meeting. Advisory group members
included three administrators or lead instructors from CTE construction pro-
grams, all with extensive experience as instructors at the community college
level; leaders from five national CTE organizations; and three occupational
health professionals with expertise in health and safety education and young
workers. Advisory group members were asked to consider and discuss the lists
of core competencies and essential elements we had assembled and whether any
additional elements should be added. At the conclusion of our discussion, we
finalized the two lists and then asked each member to prioritize what they
viewed as the most important “core” OSH competencies and the “essential”
program and instructor elements needed to support their attainment.
Elements that were identified and prioritized by advisory group members and/
or focus group participants were included in our final lists presented below.

This research project was approved by the University of California Berkeley’s
Office for the Protection of Human Subjects and the West Virginia University
Institutional Review Board.

Results

In this section, we present our final lists of OSH core competencies and essential
elements necessary for their attainment. We provide our qualitative results and,
where it exists, supporting literature for selected competencies and elements that
emerged as primary areas of focus.

Core Safety and Health Competencies

We identified fourteen core OSH competencies that all graduates of postsecon-
dary CTE construction programs should achieve (Table 1). The list incorporates
many of the learning objectives from the Occupational Safety and Health
Administration (OSHA) Outreach Training Program’s ten-hour construction
course,”* which focus group participants and later, advisory group members,
agreed represent a good minimum baseline. Additionally, the list aligns with
NIOSH’s “8 Core Competencies for a Safe, Skilled and Ready Workforce”
established in 2013.'*

From our process, four conceptual domains of core OSH competencies
emerged. These are (1) valuing of safety, including understanding the
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Table I. Core Occupational Safety and Health Competencies for Graduates of Career
Technical Education Construction Programs.

1)

2)

3)

3)
6)

7)

8)

9)
10)
1)

Identify and describe major types of hazards in construction including:
® OSHA’s “Focus Four”: fall, caught-in or between, struck-by, and electrocu-

tion hazards®

Chemical hazards® (OSHA hazard communication standard)

Other health hazards® (e.g., noise, silica, other construction health hazards)

Tools, both hand and powera

Materials handling, storage, use, and disposal®

Ergonomics

Demonstrate an understanding of how employers should set up the work environ-
ment and tasks to limit exposure to hazards (including the hierarchy of controls,
prioritizing engineering controls and prevention through design approaches).

Demonstrate the ability to protect oneself and others from workplace hazards.?

Demonstrate the ability to conduct a Job Hazard Analysis.

Explain worker rights and employer responsibilities under OSHA.?

Explain the impact of injuries and why safety and health programs are needed on every
job. These include: human suffering of injured employees and their families; safety
saves money (productivity, property loss, insurance rates); and safety creates better
places to work.

Demonstrate attitudes that value safety, including: taking the impact of injury seriously,
believing work-related injury and illness can be prevented, and demonstrating a
commitment to safe practices at all times.

Explain why OSHA is important to workers (including the history of workplace
conditions which led to the creation of OSHA.)*

Demonstrate the ability to find and use relevant OSHA standards.?

Demonstrate effective communication skills with coworkers and supervisors.

Demonstrate confidence in speaking up and advocating for oneself about safety and
health matters.

Demonstrate appropriate strategies and communication skills for solving on-the-job
problems, including identifying the problem, resources, and potential solutions.
Describe potential emergencies at work, appropriate emergency preparedness and
response procedures, and employer responsibilities regarding emergency pre-

paredness and employee training.

Explain what to do in case of injury or harm to oneself or other students, faculty, and
staff. This includes knowing how to provide first aid, how to contact first res-
ponders, and how and to whom the injury should be reported.

Note. OSHA = Occupational Safety and Health Administration.
Aligned with OSHA ten- and thirty-hour course objectives.

seriousness and impacts of injury and having a commitment to using safe work
practices; (2) knowledge and understanding of state and federal OSH protec-
tions and regulations and the ability to find other relevant OSH information; (3)
the capability to safely perform specific tasks or to work with specific types of
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equipment (especially hand and power tools and use of fall protection); and (4)
problem-solving skills to identify and address workplace hazards, including crit-
ical thinking skills, the ability to conduct job hazard analyses, communication
skills, and confidence to speak up about identified hazards.

The last domain in particular was emphasized in the focus groups.
Participants described these problem-solving skills as the ability to recognize
potential safety issues or hazards, an understanding of how those issues and
hazards can and should be addressed by employers and employees, and then
having the communication skills, strategic planning skills, and confidence to
raise concerns effectively with their supervisors, or to identify resources and
strategies to protect themselves even in less-than-ideal work environments.
Participants did not describe teaching problem-solving specifically. Performing
a job hazard analysis (JHA) or job safety analysis (JSA) was repeatedly empha-
sized as an approach that incorporates the skill set necessary for evaluating the
task, recognizing/identifying hazards, understanding their root causes, and
addressing or abating hazards. As one participant noted,

Construction sites are hazard-riddled so [students] need to recognize those
hazards. .. if they do recognize something, they gotta raise the question to speak
your mind and think for yourself, to raise the questions to whoever.

Focus group participants also connected JHA with the concept of adaptability in
that it involves a general skill set that provides students with principles to apply
to the ever-changing circumstances on construction sites.

One of the ways that you teach adaptability is maybe to ask [students] to think
about what kinds of things can go wrong with this tool. . . . Students need to learn
to be cautious and learn to think before acting. Do a mini JSA on what you’re
about to do . . . . Adaptability and how you teach it is to actually look at the job
before they just jump in.”

As a result of this strong emphasis, the ability to conduct a JHA or JSA was
included as its own separate competency (Table 1, Competency 4).

The importance of teaching critical thinking, problem-solving, and self-
advocacy skills to new and young workers is also supported in the literature.
In general, health education models indicate that attitudes, normative beliefs,
and self-efficacy are more likely than health knowledge to determine health
behavior.>>?® This is particularly important for young workers, who are less
likely to speak up given their specific challenges (e.g., precarious employment,
which can lead to feelings of intimidation or fear of losing one’s job,
limited experience, and lack of confidence), and underscores a need to incorpo-
rate into their training an understanding of the barriers they may face in the
workplace.?”%°
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The other domain that was emphasized in the focus groups centered on the
need for students to value safety. Focus group participants stressed the impor-
tance of the OSHA ten-hour and thirty-hour basic health and safety training
course objective that students understand how work-related injury and illness
impact individual workers, their families, coworkers, and the employer, as well
as the quality and productivity of the work. They felt that valuing safety was
based in large part on students’ risk perceptions around how likely they were to
be injured and how serious the impact would be.

Valuing safety was also connected with participants’ ideas about “safety
culture.” To some, this meant students “valuing safety,” understanding its
importance, and taking the time to work safely, both on the job and off. For
others, it meant being able to recognize employer attitudes toward safety and to
handle those challenging environments, including refusing to work at places
where safety is not a clear priority for the employer.

Entry-level workers don’t really have the power to control [the safety culture] on
the job site they’re on. But they should be able to recognize if their employer has
that culture of safety. And maybe question whether or not they want to keep with
that employer. [The] ability to recognize a culture of safety versus a culture
of production.

The other two domains—U.S. OSHA protections, and specifics regarding safe
work practices (including all the topics listed under Competency 1, Table 1)—
were prioritized, but did not generate as much discussion, in part because par-
ticipants felt that they were understood to be covered by OSHA 10/OSHA 30
requirements. One focus group participant explicitly mentioned the importance
of covering health issues (ergonomics, silica, noise, etc.) and not just safety
hazards; however, the discussion of health hazards was limited.

Essential Elements That Support the Attainment of OSH Competencies

We identified multiple elements that were seen as essential for the attainment of
the identified OSH competencies. These elements exist at the school-, program-,
and instructor levels and are organized into two overarching domains: (1) ele-
ments that model and support effective safety and health management systems
(SHMS) and (2) elements that support effective teaching of safety and health
competencies. The advisory group concurred with most priorities identified by
focus group participants and helped strengthen the SHMS frame.

1) Elements that model and support effective SHMS. Among these elements,
listed in Table 2, eight exist at the school-level and nine at the program-level. One
of the main points of discussion among the focus group participants was the
critical importance of demonstrated management commitment, or in this case,
school administrator commitment, to having an effective SHMS at the
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institutional level. Effective SHMS is core to OSHA'’s safety and health recom-
mendations.*' The advisory group underscored that the SHMS of a CTE con-
struction program forms the backdrop for students’ foundational understanding
and practice of safety at school and on the job. OSHA’s evidence-based* SHMS
recommendations are reflected in both the school- and program-level essential
elements in Table 2.

Focus group participants also placed a strong emphasis on the need for
effective SHMSs to be supported and visible at every level—the school admin-
istration, CTE program administrators, instructors, and students. Key SHMS
factors that contribute to good health and safety practice include employee
involvement, management commitment to safety, and accountability at all
levels.**3* Focus group participants noted that “demonstrated management
commitment” in the CTE environment includes things like making resources
available to instructors and having administrators address issues in a timely
way. They also strongly prioritized the need for adequate financial resources
for equipment that is up to industry standards (e.g., cordless nail guns) and for
addressing health and safety issues.

Focus group participants discussed the importance of designating someone to
be actively responsible for health and safety at the administrative level, the need
for administrators to better understand everything that goes into creating a
strong health and safety program in any CTE program including what is hap-
pening in the classrooms, and the need to ensure that regular safety inspections
take place at the school site as part of the program. Focus group participants
also noted the importance of students experiencing direct involvement in SHMS
procedures at the school, which meant not just being trained in performing
specific work tasks safely, but participating in inspections and knowing that
they are conducted regularly, participating in systems to report and address
hazards, and observing their instructor’s leadership on this issue. Focus group
participants wanted to see this reflected in classroom practices:

When we talked about the instructors reporting to admin, and our inspection
issues, this also has students doing it. Students engaged in inspections, reporting
hazards. The students see a lot of stuff that you as an instructor miss. . . . I put
them in groups of five with a clipboard. I'd give them each a shop to go to and find
hazards and boy would they come back with some sizeable stuff.

2) Elements that support effective teaching of OSH competencies. We identified
thirty-one essential elements that support effective teaching of the OSH core
competencies. Of these, sixteen exist at the program-level (Table 3) and fifteen at
the instructor-level (Table 4).

Looking at the program-level first, essential elements include mandates regard-
ing curriculum content, such as including OSHA ten-hour or thirty-hour content,
alignment with industry standards, and integration of health and safety
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Table 2. Elements that Model and Support Effective SHMS.

A) School administration practices embody important principles of effective SHMS to provide

a safe working and learning environment, as demonstrated by:

Al) School has a written safety and health plan in place that instructors know about.

A2) School has a designated person who oversees employee safety and health who
instructors can identify.

A3) School has an employee hazard reporting system in place that instructors know about.

A4) School addresses employee reported safety and health hazards.

A5) School has a system for investigating employee reported injuries.

A6) School is proactive and devotes adequate resources to safety and health.

A7) School provides employees with relevant safety and health training.

A8) School involves employees in safety and health matters.

B) Important SHMS principles are practiced at the program-level to provide for instructor,

staff, and student safety, as demonstrated by:

Bl) Program is proactive and devotes adequate resources to safety and health.

B2) Program classrooms have safe, up-to-date equipment.

B3) Program conducts regular internal inspections of its facilities and classrooms.

B4) Program has an external entity conduct safety and health inspections of its facilities and
classrooms at least once every five years.

B5) Program addresses student reported safety and health hazards.

B6) Program has a system for investigating student reported injuries.

B7) Program involves both instructors and students in addressing safety and health issues.

B8) Program has a system for ensuring that internship/field placement sites demonstrate an
effective SHMS.

B9) Program holds instructors and staff accountable for following safety and health rules.

Note. SHMS = safety and health management system.

throughout coursework, as opposed to offering it through stand-alone courses.
The elements also include systems of support and accountability for instructors to
ensure that their teaching skills are effective, they stay up-to-date in health and
safety, and they engage effectively with their industry advisory committees (IAC;
all described further below).

In terms of curriculum requirements, many focus group participants priori-
tized the OSHA thirty-hour training course as an essential component of the
curriculum, pointing out that the industry is moving toward requiring foremen
to have an OSHA-30 card, which in turn is pushing their programs to provide it.
Others discussed challenges with having enough course time to include an
OSHA thirty-hour course, although most agreed that the OSHA ten-hour
course was not a fully sufficient introduction, especially given the difficulty of
covering all of the content in ten hours in an effective, participatory way.

Other participants prioritized specific information or skills that are typically
covered within an OSHA ten-hour or thirty-hour course, such as the JHA.
Several respondents prioritized as essential the OSHA thirty content that
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Table 3. Program-Level Elements That Support Effective Teaching of Occupational Safety and
Health Competencies.

C) Program ensures students receive adequate instruction on safety and health, as demon-
strated by the following:

Cl) Program provides students with an effective introduction/orientation to safety and
health issues through the OSHA Outreach Training Program’s ten-hour construc-
tion course.

C2) Program ensures safety and health education is integrated into all trade courses.

C3) Program ensures the curriculum is current and aligned with changing industry standards
in safety and health.

C4) Curriculum is designed so that by the end of training, students achieve essential safety
and health competencies.

C5) Program classrooms incorporate safety and health features similar to what would be
found in a real industry environment.

Cé6) Program requires students to complete an internship/field placement where they are
exposed to a real-world construction environment.

D) Program has a system for support and accountability for instructors to provide effective
safety and health student preparation, as demonstrated by the following:

D1) Program helps instructors develop clear safety and health learning objectives for
their courses.

D2) Program helps instructors improve their teaching effectiveness.

D3) Program provides instructors with paid time to work on course development
and updating.

D4) Program provides instructors with paid time to do grant writing.

D5) Program provides instructors with financial support for continuous professional
development in safety and health.

Dé6) Program requires instructors to include safety and health education and training pri-
orities in a Professional Development Plan.

D7) Program provides new instructors with on-site mentoring to help them improve their
safety and health instruction.

D8) Instructors receive paid time to recruit and engage regularly with Program
IAC members.

D9) Program IAC helps instructors stay up-to-date on safety and health best practices in
the industry.

D10) Program assesses the quality of instructors’ safety and health instruction when they

are evaluated on their teaching effectiveness.

Note. OSHA = Occupational Safety and Health Administration; |AC = Industry Advisory Committee.

teaches students the critical importance of effective health and safety programs
in (1) preventing human suffering (death, injury, impact on families, coworkers);
(2) saving money (productivity, property loss, insurance rates; and (3) creating a
better place to work (employees are less at risk and feel safer, have
better morale).

Another aspect of required training discussed was the need for students to
complete a field experience. Many focus group participants felt that it was
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essential for all students to have some kind of real-world construction experi-
ence, with some participants’ programs involving internship opportunities.
While all agreed on the importance and value of hands-on field experiences,
many indicated that it was not realistic to make an actual supervised field
placement a required part of a program. Time, placement opportunities, and
logistical issues (such as liability and workers’ compensation issues) were cited as
barriers. Some felt that students could gain similar experience through school-
based construction projects and other hands-on construction work in the CTE
lab or shop, though one respondent declared that field experience was the most
important aspect of training for students.

It was noted that if there is an offsite field experience requirement,
CTE programs should have a system for ensuring that participating work
sites demonstrate effective SHMS (e.g., site visits and assessment tools for initial
screening, and procedures to follow if the site is at any point determined to have
inadequate safety procedures). Advisory group members strongly agreed with
this recommendation.

In addition to curriculum requirements, focus group participants noted the
critical need for programs to have systems for support and accountability for
instructors so they can provide effective safety and health education. While
instructors in the focus groups valued autonomy in the classroom, they also
valued having an administration that helped standardize high-quality instruc-
tion, providing support and curriculum guidance where necessary.

This is what we have been talking about, about getting [the administration] more in
tune to what’s going on. Even in my program, a lot of the OSHA things were not
done until I came in and I implemented them. Now the college is starting to
implement it in the other programs, but it wasn’t happening until I came in and
set it up in my program. I asked him, ‘well how come you’re not doing it in these
other programs?’

Examples of investments in instructors that focus group participants wanted to
see included paying for instructor time for program improvement and develop-
ment, professional development, and grant-writing and management. In partic-
ular, participants spoke of the need for time for instructors to develop and keep
the OSH components of their courses up-to-date. This included paying for time
and costs of the OSHA 500 training series for instructors (see the section on
appropriate training and experience below). A key theme in this discussion was
the limit on instructors’ time—that they do not have the time to do everything
that is needed to have a quality program, including time for professional devel-
opment, class planning, and providing or receiving mentorship. This mirrors
results from other studies, where CTE and vocational instructors reported a
need for funding, release time and time built in for professional development,
collaboration with colleagues, and program improvement activities.*>*
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Focus group participants also suggested that programs should have active
and supportive IACs. The important role of IACs in both supporting and shap-
ing CTE construction programs was a common theme in the focus groups and
echoed by advisory group members. Multiple participants prioritized these part-
nerships as essential to having strong OSH training and visibility in their pro-
grams. They explained that a good advisory committee can help guide
curriculum content to keep it current, can provide job or externship opportu-
nities for students, and can also support instructors in extending financial and
equipment resources. Participants noted that advisory councils or committees
are required for all CTE programs, either through federal funding requirements
or other local education mandates for CTE programs.

Administration should make sure instructors are involved at the advisory board
level . . . come to our classrooms, see what we’re doing, have us on the board, so
when contractors say this is what we need, we're there talking with them. The
instructor has to implement in the classroom. A lot of times the administration
doesn’t want you there.

Several noted problems with committees appearing to solely be in place to meet
compliance requirements. Another theme discussed was that instructors need to
actively participate in and help put together these committees, which also
requires time.

Finally, mentorship was prioritized by several focus group participants as a
way for programs to support their instructors. Participants described how men-
toring can be provided through continuing education and through relationships
with other instructors. Concerns about programs only paying lip service to
mentoring generated discussion around the possibility of developing related
structures and requirements (e.g., definitions of mentoring, frequency
of contact).

The overlap between certain program-level elements that create a system of
support and accountability for instructors (Table 3: Elements D1-10) and cer-
tain instructor-level elements (Table 4: E1-4, F1-5, G1-3, H1-3) reflects the com-
plementary need for administrative support for instructors, paired with
instructor initiative to implement specific practices in the classroom.
Participants noted that individual instructors can implement some of these
practices without administrative support, but that good systems allow strong
instructors to perform at their peak and at the same time support new or less-
skilled instructors in improving their classroom practices.

At the instructor-level (Table 4), there were four main areas into which the
essential elements can be categorized: training and experience; attitudes and
beliefs; teaching methods (participatory, hands-on training, where students
practice problem-solving and communication skills they will need in the
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Table 4. Instructor-Level Elements That Support Effective Teaching of Occupational Safety
and Health Competencies.

E) Instructors have appropriate training and experience to teach safety and health effectively,
as demonstrated by the following:
El) Instructors have five years of field-experience in construction.
E2) Instructors stay up-to-date on the latest best practices in safety and health in
construction.
E3) Instructors have an OSHA thirty-hour card and ideally OSHA 500/510 training.
E4) Instructors have received training on teaching effectiveness and techniques to use with
adult learners.
F) Instructor attitudes and actions support the importance of safety and health, as demon-
strated by the following:
FI) Instructors recognize that work-related injuries and illnesses are predictable and can
be prevented.
F2) Instructors support the primary role of the employer in creating a safe and healthy
working environment.
F3) Instructors are committed to correcting students when they do not follow proper
safety practices.
F4) Instructors take measures to instill in students the importance of safety.
F5) Instructors model professional behavior that supports safety and health, including
modeling safe and healthy practices.
G) Instructors use high-quality teaching methods when instructing students about safety and
health, as demonstrated by the following:
G1) Instructors use teaching methods known to be effective with adult learners when
covering safety and health topics.
G2) Instructors use guest speakers including industry experts to address students on the
importance of workplace safety.
G3) Instructors are focused on helping students develop safety and health skills including
critical thinking, effective communication, and problem-solving.
H) Instructors effectively assess student achievement of safety and health knowledge and skills,
as demonstrated by the following:
HI) Instructors include clearly defined safety and health learning objectives on
course syllabi.
H2) Instructors assess student achievement of safety and health learning
objectives/outcomes.
H3) Instructors use a variety of methods to assess students, including hands-on techniques
that allow students to demonstrate what they have learned.

Note. OSHA = Occupational Safety and Health Administration.

workplace); and assessment methods that allow the instructor to properly assess
whether students have achieved the OSH core competencies listed in Table 1.
There was a strong emphasis among focus group participants on the qualities
and practices instructors themselves bring to the job. These include the need for
trade experience, safety and health training, and pedagogical training, as well as
the importance of demonstrating “management commitment” to health and
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safety in the classroom through modeling actions and attitudes that support the
importance of safety and health.

Adequate safety and health training and teacher training were discussed exten-
sively in the focus groups. In other studies,?”*® instructors have reported a lack of
training on how to effectively teach about health and safety, and a desire for
formal OSH training and clear, ready-to-use lesson plans. Requirements for
instructors to have the OSHA 500/510 courses (construction-focused training
courses required to become an OSHA-authorized Construction Industry
Outreach Trainer who can in turn teach the OSHA ten- and thirty-hour courses)
was a theme with substantial support in both focus groups. Participants empha-
sized that the OSHA 30 is inadequate as preparation for teaching safety and
health, but also acknowledged challenges for some instructors to meet OSHA’s
more stringent requirements regarding the amount of safety and health experience
required in order to take the 500 trainer course.

Participants separately prioritized the importance of strong teaching skills,
pointing out the need to balance field experience and the requisite technical
knowledge and skills with having effective teaching skills.

I can hire somebody that’s been on the job for twenty years, hell of a carpenter,
knows everything, but not how to teach.

In addition to preparation in effective teaching methods, participants felt
instructors needed preparation in more basic skills like developing lesson
plans and curriculum, classroom management, technology in the classroom
(e.g., learning management systems), PowerPoints, effective speaking, time man-
agement, goal setting, how to motivate students, evaluation, and prioritiz-
ing content.

As noted in the section on OSH core competencies, focus group participants
emphasized the need for students to develop positive safety attitudes and values,
which is predicated on the instructor sharing and modeling these values. Desired
attitudes among instructors include their understanding that injuries are pre-
dictable and preventable as well as supporting the primary role of the employer
in creating a safe and healthy working environment. See Table 4 for the full list.

Another key instructor-level element discussed in the focus groups was the
importance of instructors using high-quality teaching methods such as effective
hands-on instruction, with several participants noting that their courses were
required to be between 50 and 80 percent hands-on with the remaining time to
be spent in the classroom. Participants observed how using a variety of teaching
methods addresses different learning styles, with hands-on approaches being
particularly important for learning construction skills.

You need different teaching strategies for different learners . . . . Some students
learn by reading but a majority, especially construction students I think, they learn
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by doing and actually watching. To expect somebody to learn how to do something
by showing them a picture or explaining how to do it is not really a good idea in
my opinion.

The discussion reflected adult learning principles well established in the litera-
ture and utilized in exemplary CTE programs, which include “involving learners
in active learning, learning for application, building on learner’s experience, build-
ing a climate of respect, cultivating collaborative skills,”® as well as the impor-
tance of using varied instructional methods.*® OSH training that incorporates
principles of adult learning, especially active participation in learning, has been
shown to be most effective,*'*** and has been recommended by others engaged in
OSH education research focused on new and young workers.!3:37:4344

Focus group participants strongly articulated the need for students to devel-
op critical thinking and problem-solving skills, but instructors were unable to
describe any educational activities that were specifically designed to teach these
skills to students, a problem also reflected in other studies focused on young
workers. %

Finally, participants noted the need to use a combination of written and
demonstration/performance evaluation methods in order to better gauge stu-
dent learning and account for the different strengths that different students
possess. Written assessments used included quizzes and exams, and formats
included multiple choice, fill-in-the-blank, identification of hazards in a graphic
provided, essay, and writing JHAs/JSAs.

Students are required just for that intro level course to develop a personal JSA just
for what it is that they are going to do. They kind of go through the steps mentally
and on paper and [have to] be able to list some of the different safety concerns. For
instance, if you’re doing some oxy fuel cutting, some of the things that you need to
look out for are your hoses, make sure that your water pressure is set correctly,
make sure that there are no flammables in the area and things like that. Just be able
to plan out your job scope and see some of the different hazards that exist.

While written assessments were considered appropriate for knowledge and
theory questions, they were considered limited in gauging proficiency in trade-
related skills. Participants commented on the ability of some people to take tests
well, which did not always correlate with actual performance, and the gap that
often exists between translating theory into practice or what some characterized
as “book world vs. real-world.” Participants also took into account student
reading levels in designing written assessments, with instructors describing
using a range between third- and ninth-grades. Other methods included observ-
ing students demonstrating a specific skill and using a rubric or team
assessments.
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Discussion

Both the focus group and advisory group subject matter experts in this study
focused attention on the need for systems to be in place that support well-
qualified instructors, including modeling and supporting a strong, multi-level
SHMS throughout the classroom, program, and school. This underscores the
critical role played by both administrators and instructors in providing effective
safety and health education in postsecondary CTE programs. It also under-
scores the role of training within a larger system of safety—that training is
not the primary prevention strategy. As part of this approach, focus group
and advisory group subject matter experts emphasized the need to articulate
safety and health skills as problem-solving, critical thinking skills, built on
students’ understanding of how an effective SHMS works.

Themes that emerged from focus group participants’ experiential evidence are
mirrored in the limited literature available, as noted in the results section. Two
areas merit additional discussion—the focus on SHMS and the recommendation
for explicitly including the OSHA ten-hour course content as an essen-
tial element.

The Role of SHMS

The idea that SHMSs should be reflected in CTE learning environments
developed into an important structural foundation for the identified “essential
elements.” While SHMS may seem to be a step removed from education in the
classroom, Okun et al.'* note that students need to experience, understand, and
value the critical importance of structural supports for safety and health for
which employers are responsible. OSHA’s SHMS recommendations for con-
struction employers®' are based on evidence that shows lower injury rates and
costs for employers with safety and health programs that include seven core
components: management leadership, worker participation, hazard identifica-
tion and assessment, hazard prevention and control, education and training,
program evaluation and improvement, and coordination when there are
multi-employer worksites.>> Further, SHMSs are recommended, and in some
states required,* for all businesses.

While many students from postsecondary CTE programs may end up in less-
than-ideal work environments, the focus group and advisory group subject
matter experts participating in our study emphasized the importance of students
learning in and internalizing the experience of working in an environment that
reflects high industry standards where the SHMS is a part of everyday opera-
tions. This approach creates a context where students can experience positive
results from participating in SHMS activities, helping to develop self-efficacy
and the confidence to participate actively and effectively in a future company’s
SHMS, or even establishing an effective SHMS as an employer themselves. It



70 NEW SOLUTIONS: A Journal of Environmental and Occupational Health Policy 29(1)

further underlines the primary role of the employer in setting up a safe work-
place. Even the best training cannot be expected to prevent the majority of
injuries and illnesses in construction on its own.*

It is important to acknowledge and address the gap between a model SHMS
and approach to OSH that values prevention through design and the hierarchy
of controls, and the actual working environments that students from these CTE
programs will enter, likely without union protection. As one participant noted,
new workers do not typically have the power to change a workplace’s culture
and would be unable on their own, for example, to implement some of the most
effective components of a SHMS. Likewise, new or young workers attempting
to raise safety concerns may also encounter the challenging realities of employ-
ment relations and precarious work, including intimidation, retaliation, and the
pressures to prove themselves as tough, uncomplaining workers to whom
employers are inclined to keep giving work. Programs must prepare students
to strategically apply what they learn about safety in light of the challenges
present in the construction industry. Mentorship may have a role to play in
providing support after the student leaves the CTE program, and labor-
management apprenticeship programs offer potential models with ongoing men-
torship and training layered onto work experience.

The Role of OSHA Ten-Hour Training

Providing students with an introduction to safety and health through the OSHA
ten-hour construction training course is included among the essential elements
as a minimum starting place for safety and health education. It is important to
note that we recommend this content be taught using high-quality teaching
methods (based on adult learning principles described earlier) rather than the
lecture-based approach used in many OSHA ten-hour courses. The research on
the protective impact of the OSHA 10 training is not definitive, though some
existing data are suggestive. One recent comparison of injury and fatality rates
between the seven states that mandate OSHA 10 training for workers in public
construction projects and other states showed promising but nonsignificant
downward trends in both rates.*” Another study showed a 13 percent (but sta-
tistically nonsignificant) reduction in injury claim rates among 17,000 union
carpenters with OSHA 10 training, with higher reductions in claim rates for
carpenters in their apprenticeship years.*® At the same time, these researchers
underline the need for quality training. Our list of elements includes an emphasis
on integrating OSHA 10 and all safety and health training into all trade skills
courses as well as incorporating established adult-learning pedagogical practi-
ces. A particular concern to note, raised by the advisory group, was
the disproportionate attention to safety issues versus health issues (including
ergonomic hazards) in actual discussion among focus group members.
Ergonomic hazards in particular are a major contributor to work-related
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injuries in construction, are included in our list of key hazards to be covered,
and need to be emphasized in any construction training program. Other hazards
such as workplace violence, including sexual harassment, were also not raised by
any of the SMEs in this study. Despite this, we recognize these issues are of
increasing concern and are of particular importance in the very gendered con-
struction industry.*’

National Survey and Essential Elements Guide

These lists of essential elements and competencies were developed as part of a
larger study and were used in a national survey of CTE administrators
and instructors to describe the extent to which the elements were in place in
postsecondary construction CTE programs. The elements and some of the find-
ings from the larger study were shared in a guide tailored for CTE administra-
tors and instructors along with tools to assess their programs and support
implementation and are currently available at http://bit.ly/cte-guide.

Everyone in construction training agrees that students “need to learn safety,”
but clear guidelines about the full spectrum of what to teach and how to effec-
tively provide the training, including outlining the resources and support sys-
tems necessary, have been lacking. The essential elements identified through this
study help to fill this gap and lay the foundation for articulating clear steps that
CTE programs can take to ensure that the most effective training is taking place
in their construction programs, and that it is done as part of a clearly articu-
lated SHMS.

Conclusions

This study, drawing on existing research and experiential evidence from subject
matter experts, outlined for the first time a formalized list of essential program-
matic, instructor, and curriculum elements that support effective safety educa-
tion in postsecondary CTE construction programs. This can be an important
starting point for CTE administrators and instructors, as well as policy-makers,
for improving the preparation that students receive to be competent in OSH
skills that can help keep them safe on the job.

Further research is needed to identify model programs that reflect these
essential elements as well as to continue to explore emerging or newly recognized
hazards, develop further evidence to determine which elements most strongly
support student OSH competency, and identify the barriers and supports that
enable programs to have these elements in place, including supportive state-
level policies.


http://bit.ly/cte-guide

72

NEW SOLUTIONS: A Journal of Environmental and Occupational Health Policy 29(1)

Acknowledgments

The authors gratefully acknowledge the support and guidance of their advisory group
members and the contributions of their focus group participants.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for the research, author-
ship, and/or publication of this article: This research was supported by CPWR: The
Center for Construction Research and Training (CPWR) through NIOSH Cooperative
Agreement Number U60-OH009762. Its contents are solely the responsibility of the
authors and do not necessarily represent the official views of CPWR or NIOSH.

References

1.

Bena A, Giraudo M, Leombruni R, et al. Job tenure and work injuries: a multivariate
analysis of the relation with previous experience and differences by age. BMC Public
Health. 2013; 13: 869.

. Estes CR, Jackson LL and Castillo DN. Occupational injuries and deaths among

younger workers—United States, 1998-2007. MMWR Morb Mort Wkly Rep 2010;
59: 449-455.

. U.S. National Institute for Occupational Safety and Health, American Society of

Safety Engineers. Overlapping vulnerabilities: the occupational safety and health of
young workers in small construction firms. Publication No. 2015-178, U.S.
Department of Health and Human Services, Centers for Disease Control and
Prevention, National Institute for Occupational Safety and Health, 2015.

. U.S. Bureau of Labor Statistics, Table R41. Number of nonfatal occupational inju-

ries and illnesses involving days away from work by occupation and age of worker,
private industry, https://www.bls.gov/iif/oshwc/osh/case/cd_rd41_2016.xIsx (2016,
accessed 30 May 2018).

. Bush D and Andrews K. Integrating occupational safety and health training into

career technical education in construction. U.C. Berkeley Labor Occupational
Health Program, CPWR-The Center for Construction Research and Training, 2013.

. U.S. Department of Education, National Center for Educational Statistics. Table

311.60. Enrollment in postsecondary education, by level of enrollment, level of institu-
tion, student age, and major field of study: 2011-2012, https://nces.ed.gov/programs/
digest/d16/tables/dt16_311.60.asp (2016, accessed 28 July 2018).

. Dong X(S). The construction chart book: the U.S. construction industry and its work-

ers. 6th ed. Silver Spring: CPWR—The Center for Construction Research and
Training, http://www.cpwr.com/ (2018, accessed 24 May 2018).

. U.S. Bureau of Labor Statistics, Current Population Survey, Table 18. Employed

persons by detailed industry, sex, race, and Hispanic or Latino ethnicity, https://
www.bls.gov/cps/cpsaat18.htm (2017, accessed 28 July 2018).


https://www.bls.gov/iif/oshwc/osh/case/cd_r41_2016.xlsx
https://nces.ed.gov/programs/digest/d16/tables/dt16_311.60.asp
https://nces.ed.gov/programs/digest/d16/tables/dt16_311.60.asp
http://www.cpwr.com/
https://www.bls.gov/cps/cpsaat18.htm
https://www.bls.gov/cps/cpsaat18.htm

Bush et al. 73

9.

10.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.
22.
23.

24.

25.

26.

U.S. Department of Labor. Office of apprenticeship, active apprentices by industry for

fiscal year 2017, https://doleta.gov/oa/data_statistics.cfm (2017, accessed 31

May 2018).

Helmer M, Blair A and Gerber A. A4 solid foundation: key capacities of construction
pre-apprenticeship programs. Washington: Workforce Strategies Initiative, Aspen
Institute, 2012.

Conway M and Gerber A. Construction pre-apprenticeship programs: results from a
national survey. Washington: Aspen Institute, 2009.

Champoux D and Brun J-P. Occupational health and safety management in small
size enterprises: an overview of the situation and avenues for intervention and
research. Safety Sci 2003; 41: 301-318.

Schulte PA, Stephenson CM, Okun AH, et al. Integrating occupational safety and
health information into vocational and technical education and other workforce
preparation programs. Am J Public Health 2005; 95: 404-411.

Okun AH, Guerin RJ and Schulte P. Foundational workplace safety and health
competencies for the emerging workforce. J Saf Res 2016; 59: 43-51.

Pisaniello D, Stewart S, Jahan N, et al. Improving the evidence base for effective OHS
education in secondary schools. Australia: University of Adelaide, SafeWork
SA, 2010.

. European Agency for Safety and Health at Work. OSH in the school curriculum:

requirements and activities in the EU member states. Luxembourg: Office for Official
Publications of the European Communities, 2009.

U.S. National Institute for Occupational Safety and Health (NIOSH), Education and
Information Division. Safe, skilled, ready workforce initiative. Core Competencies,
https://www.cdc.gov/niosh/safe-skilled-ready/core.html (2016, accessed 28
July 2018).

SkillsUSA.  Carpentry  blueprint.  Standards —and  competencies. Leesburg:
SkillsUSA, 2015.

National Center for Construction Education and Research. NCCER safety orienta-
tion: competencies, equipment, and performance task, https://qualifications.pearson.
com/en/qualifications/nccer/safety-orientation.html (2012, accessed 28 July 2018).
California Department of Education. CTE Model curriculum standards, building
and construction trades, https://www.cde.ca.gov/ci/ct/sf/ctemcstandards.asp (2013,
accessed 6/15/2013).

Ryan G and Bernard H. Techniques to identify themes. Field Methods 2003; 15: 85-109.
Strauss AL and Corbin JM. Basics of qualitative research techniques and procedures
for developing grounded theory. Thousand Oaks: SAGE, 1998.

Scientific  Software Development GmbH. 2011. ATLAS.ti 6.2. Berlin:
Scientific Software.

U.S. Occupational Safety and Health Administration. Outreach training program:
construction industry procedures, https://www.osha.gov/dte/outreach/construction/
Construction_Procedures-2018.pdf (2018, accessed 28 July 2018).

Shearn P. Teaching practice in safety education: qualitative evidence. Res Pap Edu
2006; 21: 335-359.

Blair EH, Seo DC, Torabi MR, et al. Safety beliefs and safe behavior among
Midwestern college students. J Safety Res 2004; 35: 131-140.


https://doleta.gov/oa/data_statistics.cfm
https://www.cdc.gov/niosh/safe-skilled-ready/core.html
https://qualifications.pearson.com/en/qualifications/nccer/safety-orientation.html
https://qualifications.pearson.com/en/qualifications/nccer/safety-orientation.html
https://www.cde.ca.gov/ci/ct/sf/ctemcstandards.asp
https://www.osha.gov/dte/outreach/construction/Construction_Procedures-2018.pdf
https://www.osha.gov/dte/outreach/construction/Construction_Procedures-2018.pdf

74

NEW SOLUTIONS: A Journal of Environmental and Occupational Health Policy 29(1)

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Breslin CF, Polzer J, MacEachen E, et al. Workplace injury or “part of the job”?:
towards a gendered understanding of injuries and complaints among young workers.
Soc Sci Med 2007; 64: 782-793.

Tucker S and Turner N. Waiting for safety: responses by young Canadian workers to
unsafe work. J Safety Res 2013; 45: 103-110.

Chin P, DeLuca C, Poth C, et al. Enabling youth to advocate for workplace safety.
Saf Sci 2010; 48: 570-579.

Power NG and Baqee S. Constructing a ‘culture of safety’: an examination of the
assumptions embedded in occupational safety and health curricula delivered to high
school students and fish harvesters in Newfoundland and Labrador, Canada. Policy
Pract Health Saf 2010; 8: 5-23.

U.S. Occupational Safety and Health Administration. Recommended practices for safety
& health programs, https://www.osha.gov/shpguidelines/ (2016, accessed 28 July 2018).
U.S. Occupational Safety and Health Administration. Injury and illness prevention
programs white paper, https://www.osha.gov/dsg/topics/safetyhealth/OSHAwhite-
paper-january2012sm.pdf (2012, accessed 31 May 2018).

Schwatka NV, Hecker S and Goldenhar LM. Defining and measuring safety climate:
a review of the construction industry literature. Ann Occup Hyg 2016; 60: 537-550.
Zohar D. Thirty years of safety climate research: reflections and future directions.
Accid Anal Prev 2010; 42: 1517-1522.

Drage K. Professional development: implications for Illinois career and technical
education teachers. J Career Tech Educ 2010; 25: 24-37.

Greenen JP, Wu M, Mustapha RB, et al. Attitudes and motivations of vocational
teachers regarding program improvement. J Ind Teach Educ 1998; 35: 6-23.
Pisaniello DL, SK, Stewart SK, et al. The role of high schools in introductory occupa-
tional safety education—teacher perspectives on effectiveness. Saf Sci 2013; 55: 53-61.
Sas K. OSH in the school curriculum: requirements and activities in the EU member
states. European Agency for Safety and Health at Work. European Communities,
https://osha.europa.eu/en/tools-and-publications/publications/reports/
TE3008521ENC (2009, accessed 28 July 2018).

King KP. Framing strategic partnerships guided by adult learning. Bridging the
education gap with CTE. In: Building workforce competencies in career and technical
education. Charlotte: Information Age Publishing, 2009, pp. 129-158.

Shearer B. Multiple intelligences theory after 20 years. Teachers College Rec 2004;
106: 2—16.

Burke MJ, Sarpy SA, Smith-Crowe K, et al. Relative effectiveness of worker safety
and health training methods. Am J Public Health 2006; 96: 315-324.

Evanoff B, Kaskutas V, Dale AM, et al. Outcomes of a revised apprentice carpenter
fall prevention training curriculum. Work 2012; 41: 3806-3808.

Salminen S and Palukka P. Occupational safety training in the Finnish education
system. J Occup Health Saf — Aust New Zealand. 2007; 23: 383-389.

Zierold KM. Teen worker safety training: methods used, lessons taught, and time
spent. New Solut 2015; 25(I): 25-41.

U.S. Occupational Safety and Health Administration. Safety and health programs in
the states white paper, https://www.osha.gov/shpguidelines/docs/Safety and
Health_Programs_in_the_States_White_Paper.pdf (2016, accessed 31 May 2018).


https://www.osha.gov/shpguidelines/
https://www.osha.gov/dsg/topics/safetyhealth/OSHAwhite-paper-january2012sm.pdf
https://www.osha.gov/dsg/topics/safetyhealth/OSHAwhite-paper-january2012sm.pdf
https://osha.europa.eu/en/tools-and-publications/publications/reports/TE3008521ENC
https://osha.europa.eu/en/tools-and-publications/publications/reports/TE3008521ENC
https://www.osha.gov/shpguidelines/docs/Safety_and_Health_Programs_in_the_States_White_Paper.pdf
https://www.osha.gov/shpguidelines/docs/Safety_and_Health_Programs_in_the_States_White_Paper.pdf

Bush et al. 75

46. Robson LS, Stephenson CM, Schulte PA, et al. A systematic review of the effective-
ness of occupational health and safety training. Scand J Work Environ Health 2012;
38: 193-208.

47. Taylor EL. Safety benefits of mandatory OSHA 10 h training. Saf Sci 2015;
77: 66-71.

48. Schoenfisch AL, Lipscomb H, Sinyai C, et al. Effectiveness of OSHA outreach train-
ing on carpenters’ work-related injury rates, Washington State 2000-2008. Am J Ind
Med 2017; 60: 45-57.

49. Curtis HM, Meischke H, Stover B, et al. Gendered safety and health risks in the
construction trades. Ann Work Expo Health 2018; 62: 404—415.

Author Biographies

Diane Bush is a Program Coordinator for the Labor Occupational Health
Program (LOHP) at UC Berkeley, and has thirty years’ experience in occupa-
tional health education and research. She received her Masters’ in Public Health
from UC Berkeley. Her work has focused on young worker health and safety and
on supporting health and safety programs in small businesses and in schools.

Charlotte Chang is an associate project scientist at the Labor Occupational Health
Program at UC Berkeley. She received her DrPH from the UC Berkeley School of
Public Health. Her areas of interest are in participatory research and research to
practice in occupational health and safety, multi-stakeholder partnerships, immi-
grant worker populations, and program evaluation.

Kimberly Rauscher is an associate professor of Occupational and Environmental
Health Sciences in the West Virginia University School of Public Health. She
received her Doctor of Science in Work Environment from the University of
Massachusetts Lowell. Her research and teaching interests are in occupational
health and safety policy and injury prevention, with an emphasis on adoles-
cent workers.

Douglas Myers is an associate professor of Occupational and Environmental
Health Sciences at the West Virginia University School of Public Health. He
received a Doctor of Science degree from the Work Environment Department at
the University of Massachusetts, Lowell. His research interests are in occupa-
tional injury epidemiology and workplace safety.



	table-fn1-1048291119830657
	table-fn2-1048291119830657
	table-fn3-1048291119830657
	table-fn4-1048291119830657
	table-fn5-1048291119830657

