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Involving Practicing Safety
Professionals in Its Development

By Shoji Nakayama

(BCSP, 2009) defines safety professional as:

[O]ne who applies the expertise gained
from a study of safety science, principles,
practices, and other subjects and from pro-
fessional safety experience to create or de-
velop procedures, processes, standards,
specifications, plans and systems to achieve
optimal control or reduction of the hazards
and exposures which may harm

Board of Certified Safety Professionals

IN BRIEF people, property and/or the envi-
+How can an academic institu- | onment. (p. 3)

tion be sure the knowledge it The SH&E profession has evolved
provides to students is truly in breadth and complexity over time

needed by industries that will be because of implementation of tech-
hiring its graduates? Academic  nology, manufacturing processes and
programs should view students = chemicals; development and prolifera-
as “products” of institutions and ' tion of standards and federal legisla-
industry as a “customer” who tion; litigation; and economic changes.

invests in that product. As academic institutions prepare stu-
*To educate students to meet  dents, the SH&E curriculum must be
industry needs, institutions aligned with business and industry
must incorporate safety pro- needs. Therefore, educators need to
fessionals’ input to enhance fully assess and understand the market

SH&E-related curricula, and for safety program graduates.

must develop a systematic,

documented way to incorporate Recent Trends

this feedback to improve their Recent reports suggest that the safety

programs. discipline will soon face a shortage of

*This article discusses a pro-  qualified individuals working in the

cess that a regional campus of  field (Janicak, 2010; NIOSH, 2011). Ac-

a large Midwestern academic = cording to Janicak (2010), retirement

institution has undertaken to is one major contributing factor to this

develop its SH&E curriculum. | trend. Bureau of Labor Statistics (BLS,
2005) expects careers as occupational
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safety and health spe- |
cialists and technicians
to grow about as fast as
the average for all occu-
pations through 2012.
According to Janicak
(2010), “this can be in-
terpreted as a growth in
employment of approxi-
mately 10% to 20% from /
2002 to 2012” (para 5).

NIOSH (2011) shared
similar concerns that the
demand for occupational
safety and health ser-
vices will exceed the
number of individu-
als with the nec-
essary training,
education and
experience. The
NIOSH study
revealed that employers are planning to hire more
than 25,000 occupational safety and health profes-
sionals over the next 5 years.

Who will replace the experienced safety pro-
fessionals retiring in the next several years? Em-
ployees already on staff could replace senior safety
personnel, or companies could hire new staff from
other organizations. In addition, more compa-
nies are hiring safety professionals who not only
have experience and certifications, but also have
a 4-year degree in an SHé&E-related discipline.
Thus, universities and colleges have become feed-
er programs to organizations hiring safety profes-
sionals. Although the number of positions that will
be filled by new graduates or members of the exist-
ing professional ranks is unknown, the literature
indicates a need to produce additional graduates.

What do academic programs need to offer to
those students? Are we providing adequate in-
formation and education? Each institution must
answer these questions in order to provide solid
programs that produce qualified students who
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have the skills and knowledge needed in business
and industry today.

One way to achieve this is to involve safety pro-
fessionals in curriculum development and to gain
the input of those who will be hiring SH&E gradu-
ates. These professionals lend credibility to the
program and have a better understanding of what
graduates need to know in order to add value to
their organizations.

Advisory Group/Committee

An advisory group is an informal meeting of
carefully selected individuals who gather regu-
larly (e.g., one to four times per year) to discuss
business and its needs (Margolis & Becker, 2008).
According to Silver (1992), involving local SH&E
professionals helps connect academic institutions
to the external community. These profession-
als can share their expertise and experience after
gaining practical experience in the field. This is
why engineering-related programs, regardless of

their field of study, often use advisory boards to
provide support and advice to educational pro-
grams. Most universities that offer accredited
degree programs have established some form
of advisory group comprised of either practic-
ing or retired professionals who lend support in
various ways (Genheimer & Shehab, 2009).

Benefits for Institutions &
Advisory Group Members

Involving SH&E professionals in curriculum de-
velopment benefits them as well as academic in-
stitutions. As this comment from one participant
shows, committee members are interested
in seeing their field grow:

The reason to get involved . . . is to
give back to the profession and to
provide advice to the university to
ensure that the quality of the educa-
tion is such that the skills of tomor-
row’s safety professionals match the
EHS challenges found in industry.

Such involvement exposes SH&E
professionals to the academic envi-
ronment, which gives them the op-
portunity to help the institutions
identify and bridge gaps. For example,
one committee member noted that he
was asked to perform job functions to
which he had no exposure during his
education. He decided that if ever giv-
en a chance to correct that deficiency,
he would participate in the endeavor.
Thus, advisory committee members
help steer the educational pro-
gram in a direction that
will meet industry’s dy-
namic needs.

In addition, participa-
tion helps members con-
nect with other disciplines. As one participant in
the advisory group in this case said:

Advisory groups are one way to round out
[my] professional and personal career. To
truly reach self-fulfillment, one must broad-
en one’s horizon to include some ways to
give back to the community. Advisory groups
are one way to do that outside of charitable
organizations.

It is also in employers’ best interest if academic
institutions graduate quality candidates who are
prepared for employment. Many employers prefer
graduates who have proven leadership and com-
munication skills as well as the technical aptitude
to perform work tasks in a professional environ-
ment with minimal direction.

As noted, one goal for educational institutions is
to prepare students to meet the demands set by so-
ciety or industry. Thus, educators must be aware of
changes taking place in their related industry and
adjust their curricula, course objectives and mate-
rials to reflect these changes. As Marshall (1999)
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Figure 1

EHS Advisory Committee Flowchart
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It is critical to find
SH&E professionals

who are committed to

helping the program
succeed. Once the
team is selected,
it goes about the
work of systemati-
cally evaluating cur-
riculum; improving

YES

the program efficient-
ly; and documenting

the process.

70 ProfessionalSafety

states, technology instructors must maintain “cut-
ting edge” knowledge and skills in order to keep
content current and effectively prepare students for
the workplace. As industry must take a leading role
in the structure and administration of future train-
ing for that industry, it must create a link between
academic programs and industrial demands. If in-
stitutions allow their perspective to be confined to
the theoretical, they will be missing important op-
portunities to expand their services or take advan-
tage of industrial trends (Marshall, 1999).
Literature stresses the importance of and roles
played by an advisory committee. However, it con-
tains little information as to how to proceed and
document input received from advisory committee
members. This case study details how one safety
program at a regional university located in a highly
urban and industrial region in the midwestern U.S.
serving roughly 9,500 students annually, has de-
signed a curriculum to keep the institution com-
petitive through working with the Environmental
Health and Safety Advisory Committee (EHSAC).
One primary goal of this process is to achieve a
100% employment rate after student graduation.
By collaborating with the EHSAC, the program
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has aligned its educational
outcomes to industry require-
ments. Since the committee
has no direct relationship to in-
stitutional business and noth-
ing to gain from its operation,
members’ input is thought-
ful, unbiased and “outside the
box” of traditional institutional
approaches (Margolis & Beck-
er, 2008).

Through the EHSAC, the
university ~department can
ensure the academic quality
of courses by monitoring and
subjecting them to reviews
and improvement through a
constant cycle. In this case, the
EHSAC uses well-established
academic criteria set by ABET
and BCSP, along with input
from experts in the field. Com-
mittee members help evaluate
the safety degree program to
maintain program consistency
with safety-related skills nec-
essary in the industry.

Participant Selection

It is critical to find SH&E
professionals who are com-
mitted to helping the program
succeed. A criterion-based
survey tool was used to gath-
er information from EHSAC
members and SH&E profes-
sionals from the region includ-
ing networking groups such as
the local ASSE chapter.

These professionals were chosen based on their
background as well as which industry they repre-
sent. The most effective advisory groups often have
representation from a variety of disciplines (Mar-
golis & Becker, 2008). EHSAC members represent
industries such as chemical, construction, legal,
healthcare, insurance, manufacturing, refinery,
regulatory agency, telecommunication, utility, and
safety and health consulting. This broad representa-
tion is important because each individual entering
the workforce must be exposed to various topics and
issues that they may encounter. Input received from
members who represent different industries allows
students to learn more about hazards in diverse ar-
eas of industry.

It is often easier to find advisory board members
than to keep them active in the process. Too of-
ten, members and potential members find them-
selves overcommitted with their jobs and unable to
participate fully or attend the scheduled meetings.
Indeed, most members intend to help, yet job de-
mands become an obstacle to providing guidance
to the program. When selecting candidates, be sure
to inform them how often they will meet each se-
mester to evaluate programs.



To be respectful of committee members’ time,
it is advisable to send meeting schedules and dis-
cussion items electronically in advance. Although
in-person meetings are best, this EHSAC meets
via conference call. This facilitates participation
and increases meeting effectiveness. In this case,
the initial meeting was held in person while the
remaining meetings have been a combination of

safety. Although this step was conducted during
the initial meeting, it could be done in advance via
e-mail. Instruct members not to think in too much
detail, as they are only providing a list of those
areas students will be learning.

Once key outcomes are identified, the committee
held discussions to form consensus. This was done
in face-to-face meetings and through teleconfer-

face-to-face and teleconfer-
ence meetings.

Development of
a Curriculum Matrix
The model that yielded the

Table 1

Example of Entry

by EHSAC Member

best results for updating the = Tos Tobs Tom Tomm
curriculum is based on the 33100 | 33200 | 33300 | 33400 | XXXXX
use of a systematic tool to ) LEm ||k |EE |G
I th lled Outcomes Competencies EHS IH Laws Mat
ana yze e progam, calle Build/implement EHS management 3 2 2 3 2
a curriculum matrix. It allows systems
an institution to Systemati_ = Certification afnd standards 1 3 3 2 0
. . o Contract t 2 1 2 1 2
cally evaluate curriculum; im- g Srrecor salely
L. ) International safety program 1 1 2 1 2
prove the program efficiently; g | management
and document the process. S Motivating and monitoring safety 3 2 2 2 1
. . = programs
Flgure, 1 ShOWS the )I I_Cal ;g Quality principles and safety 2 1 2 1 0
StePS ll'IVOIVGd mn feVlerng 2 Risk assessment and management 3 3 1 1 3
content by ma}or. System safety 1 3 2 1 1
A curriculum matrix is used Techniqu.es of safety management 2 1 1 1 2
. Ergonomics 1 3 0 0 0
to review program outcomes, = Ergonomics evaluation tools and 2 3 1 0 1
competenc1es and course = guidelines (e.g., NIOSH, OSHA, etc.)
alignment. This procedure can g hazardlcontro! 1 g L L 2
b h d f th r f nd b Hazard assessment protocol 3 3 2 1 3
€ apphe O other sa ety a :E’ Industrial hygiene principles 2 3 1 0 0
health programs, as well as s Industrial hygiene laboratory 1 3 0 0 0
other discjphnes within hlgh_ ‘z Industrial hygiene and ergonomics 3 3 1 0 0
: = report writing
.er educatlon Where program = Recognition and evaluation tools 2 3 2 0 2
improvements are needed. T 1 3 1 0 0
This procedure also meets
the ABET criteria for accredit-
ing applied science programs,
specifying that programs must =~ Table 2
have a documented process to |- Gy ] ative Ratings
routinely review educational g
objectives and program out- — Fr@m Group Members
comes. A discussion of each ois o5 o o T o
step follows; these steps can 33100 | 33200 |33300 |33400 | XXXXX
be easily modified depending intro  [Intro | EHS | Haz
on each institutional need. Outcomes __ Competencies EHS H Laws Mat
. . Build/implement EHS management 12 5 5 3 7
This process is normally led I
by the program coordinator. = Certification and standards 7 8 7 6 6
E Contractor safety 6 5 6 10 6
-gs - 7] International safety program 4 1 2 1 5
Identification of ¥ | management
Safety Major Qutcomes S Motivating and monitoring safety 11 6 5 9 6
After forming the EHSAC, = programs
. . ‘e g Quality principles and safety 4 2 6 1 4
a team first identified out- Cd Risk assessment and management 10 12 3 10 12
comes that graduates should System safety 3 1 5 2 7
possess in different areas. Techniques of safety management 14 3 4 3 9
. e ey . E i 4 12 0 0 6
During the initial brainstorm- TEonoms .
. N = Ergonomics evaluation tools and 3 12 1 0 5
ing session, each member was £ guidelines (e.g., NIOSH, OSHA, etc.)
. . . . ]
tasked with identifying areas g Hazard control 5 9 4 1 8
: : : ‘B0 Hazard assessment protocol 12 12 3 1 5
Of COHCQI’I’[I’&’E.IOH m Wthh :|>:’ Industrial hygiene principles 6 15 2 0 5
Safety professmnals must be '.Ev Industrial hygiene laboratory 1 15 0 0 3
knowledgable; these inCluded g Industrial hygiene and ergonomics 3 12 2 0 3
SH&E management, indus- g LEPOHWIITiNg i
. . . . - Recognition and evaluation tools 4 14 2 0 4
trial hygiene, fire protection, Toxicology Z = i 3 3

loss control and construction
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Custom-
ers for
academic
institutions
are the en-
tities who
hire gradu-
ates. To
meet their
demands,
academic
programs
must in-
corporate
what cus-
tomers are
seeking.
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ences so that members could share opinions and
determine whether modifications were required.

For example, in this case, industrial hygiene
and ergonomics were separate outcomes during
the initial discussion. However, the team decided
to combine those two outcomes and place the
combined result under the industrial hygiene out-
come. As each member has an SH&E background,
this process went smoothly and members often
reached agreement quickly.

Identification of Competencies for the Safety Major

Once program outcomes are established,
EHSAC members identify competencies or skill
sets required to meet each identified outcome.
Competencies were outlined in greater detail than
outcomes, which are considered the program’s
general, overall goals. Competencies are the subset
of program outcomes, and indicate what knowl-
edge and skills a graduate will need to perform
better in the field.

For example, what skill sets, knowledge or com-
petencies are necessary for graduates to understand
an industrial hygiene outcome? Does a student
need to know about hazard assessment, toxicol-
ogy, ergonomics or other topics? Each member
draws on his/her own experience to list appropriate
competencies. These lists are then returned to the
committee leader by an assigned date.

EHSAC members had to work together to
achieve consensus on those competencies that
would best benefit students as well as prospective
employers. Reaching consensus about competen-
cies was more complicated than developing major
outcomes. This was because for each outcome, the
committee had to consolidate members’ sugges-

Table 3

Competencies Applicable

tions, which were based on personal experiences.
One issue that may arise during this step is that
some competencies overlap. Such overlap shows
that committee members are emphasizing the is-
sues which need to be addressed. So, if overlap
occurs, the group may need to balance compe-
tency placement by moving or combining identi-
fied competencies. Once consensus was reached
as to which competencies are essential to master-
ing identified outcomes, each member rated each
competency applicable for existing courses.

Assessment of Criteria

Each EHSAC member was asked to rate or rank
the priority of each competency for existing SH&E
courses. Each member was asked to indicate which
identified competency(ies) should be addressed in
which course, based on course descriptions that
were given to EHSAC members. The following rat-
ing scale was established:

0: Competency not necessary in the course

1: Low priority value

2: Medium priority value

3: High priority value

Survey Results
Table 1 (p. 71) shows a portion of one mem-
ber’s result during rating of competencies for each
class. Since there are no right or wrong respons-
es, each member must use his/her best judgment
as to which competency is essential for existing
courses. In other words, a member must rate an
entire curriculum matrix based on his/her experi-
ence and judgment. As this example shows, this
member applied a rating of 3, high priority, to the
first competency (build/implement EHS manage-
ment systems) listed under
SH&E management for the
OLS 33100 course.

Analysis of Response

to Each Course After members ate the
competency that corresponds
oLs oLs oLs oLs OLS### h
33100 | 33200 |33300 |33400 | XXXXX to each course, the EHSAC
intro | Intro | EHS | Haz facilitator compiles all ratings
Qutcomes WININGGCompetencie EHS T I Lov I fMat into one document, and cal-
Build/implement EHS management 12 5 5 3 7 | .
e~ culates a cumulative rating for
- Certification and standards 7 8 7 6 6 each competency that falls un-
S reontractonisatety & > 6 L0 b der each course (Table 2, p. 71)
) International safety program 4 1 2 1 5
¥ EIREEE: Suppose, for example, that
S Motivating and monitoring safety 11 6 5 9 6 there are five EHSAC mem-
= programs . 5 -
% Quality principles and safety 4 2 6 1 4 bers: Member A’ Member B’
2 Risk assessment and management 10 12 3 10 12 Member—C, Member’D and
System safety 3 1 5 2 7 Member-E. Each member
Techniques of safety management 14 3 4 3 9 rates ”bulld/lm lement EHS
Ergonomics 4 12 0 0 6 p P
= Ergonomics evaluation tools and 3 12 1 0 5 management SyStemS as a
S | guidelines (e.g., NIOSH, OSHA, etc) competency for OLS 33100.
£ hiazardicontrol 5 5 4 L g Member-A assigns a rating of
80 Hazard assessment protocol 12 12 3 1 5 ..
:E' Industrial hygiene principles 6 15 2 0 5 1' 1OW prlorlty. Member? C and
&l Industrial hygiene laboratory 1 15 0 0 3 D feel the Competency 1S hlgh
‘3 Industrial hygiene and ergonomics 3 12 2 0 3 priority 16} they each rateita3
= report writing Memb ! E thinks thi ’
= Recognition and evaluation tools 4 14 2 0 4 em ‘er_ t ln st 1? cpmpe—
Toxicology 4 12 0 2 tency 1S a medlum prlorlty and
rates it a 2. To obtain the final
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rating score for the this competency for OLS 33100,
the ratings are tallied and, in this example, the rat-
ing would equal 12.

Based on these results, the facilitator highlights
which competencies should be included in each
course. Returning to the previous example, the
facilitator divides the total member rating (in this
case, 12) by the total maximum possible rating (15,
which is the maximum rating of each competency
multiplied by the number of members, in this case,
5); this equation produces a percentage (12/15 =
0.80 or 80%) and gives the facilitator a method to
select the competencies that score above a certain
percentage.

This EHSAC decided to include only those com-
petencies that rate 60% or higher. Table 3 shows
the competencies in the example that rated higher
than 60% (indicated in bold red numbers) and how
they would be used to select course objectives/re-
quirements. Upon completion of this step, the cur-
riculum matrix for the major is complete and can be
used for course development.

Modify a Course Based on the Curriculum Matrix
Each instructor is now ready to use this matrix to
develop or revise course objectives using the high-
est-rated competencies; the competencies will be-
come the minimum requirements for a course. Each
instructor can add course material beyond these
competencies to the degree s/he determines is fea-
sible. This allows students to be exposed to differ-
ent instructors with a wide range of experiences.

Revisit Three Courses Each Year
& Revise as Necessary

The last step is to set the curriculum review pro-
cess. Keeping up with changes and industry de-
mands requires a continual review process. This
allows the program to stay consistent with indus-
try trends and keep the SH&E major marketable.
Optimally, a program should be reviewed twice
annually. It is recommended that advisory board
members review only a few courses per meeting.
Too much review work in a single meeting can
dilute the amount of review time the board can
spend with each course or component. In this case,
EHSAC meets at least once every semester and re-
views three courses at most to validate the currency
of its curriculum.

Consensus Decision Making

Typically, EHSAC members do not want to sacri-
fice their time suggesting information or ideas that
will not be implemented. The program in this case
study tries to ensure that members” input directly
affects the development of the major’s curricu-
lum. Moreover, each group member is allowed to
contribute to the discussion until a general agree-
ment has been reached. This can lengthen the time
needed for discussions and to achieve a final deci-
sion. However, in this case, such an approach has
led to well-thought-out decisions that keep the
advisory committee members coming back.

Conclusion

Meeting customer demands is an important as-
pect of any business. This concept also can be ap-
plied to the relationship between academia and
industry. Customers for academic institutions are
the entities who hire graduates. To meet their de-
mands, academic programs must incorporate what
customers are seeking.

For this case study, a systematic process was
used to show how educational institutions can
identify and understand what industries are look-
ing for in university graduates. To this end, the fol-
lowing procedures have been enacted to ensure
that program quality is maintained:

1) Contact and recruit appropriate EHSAC
members.

2) Assign members to identify fundamental pro-
gram outcomes.

3) Achieve consensus on program outcomes.

4) Utilize members to identify competencies re-
quired for each outcome.

5) Come to consensus of outcome competencies.

6) Rate and assign each competency for courses
in the program.

7) Modify a course based on the curriculum ma-
trix.

8) Revisit select courses regularly to revise as
necessary.

This process provides for continual improvement
and serves to keep curriculum up-to-date in accor-
dance with the needs of business and industry. Thus,
it provides benefits for all stakeholders—academic
institutions, potential employers and students. PS
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