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Executive Summary

Background. The national accred-

iting body for forestry academic
programs in the U.S., the Society
of American Foresters (SAF), de-
fines the term ‘curriculum’ as “the
sequence of courses leading to a
degree that prepares an individual
for entry into the profession of for-
estry” (SAF 2011). According to the
National Association of University
Forest Resources Programs, forest-
ry curricula must be designed to
“provide opportunities for students
to acquire the knowledge, skills,
abilities, and behaviors that clearly
reflect employer, societal, and en-
vironmental needs” (Layton et al.
2011).

Today, major forces of change at
global, regional, and local levels
are dramatically affecting forest re-
sources, forest ownership and use
patterns, and the forestry and natu-
ral resources professions in general.
These forces include growth in hu-

man population, climate change,
fundamental changes in timber and
fiber markets, and the explosion
of invasive plants, pathogens, and
insects in forests and landscapes

across the globe.

In times of great change, college
curricula must adapt to meet the cur-
rent and projected needs and chal-
lenges of employers, society, and
the environment. The interacting,
accelerated forces of change affect-
ing forests and related resources at
all geographic levels create a com-
pelling need to carefully evaluate,
refocus, and strengthen undergradu-
ate curricula in forestry and related
disciplines.

Our overall goal in the Bachelor of
Science in Forestry (BSF) degree
program at Stephen F. Austin State
University (SFASU) is to produce
foresters who are ‘society ready,’
i.e., capable of dealing effectively

‘Society-ready’ forester —
capable of dealing effectively
with the complex economic,
ecological, and social issues
involving forest resources
today.

with the complex economic, eco-
logical, and social issues involving
forest resources today. Combining
words from Aldo Leopold and our
college mission statement, our BSF
graduates must be prepared to effec-
tively enhance the integrity, stabil-
ity and health of the environment
through sustainable management,
conservation, and protection of for-
ests and natural resources.

To produce society-ready foresters,
we know that BSF curricula must
continue to be rigorous, but we also
know that rigor isn’t sufficient. Rig-
or has to be carefully combined with
relevance, yet what are the knowl-
edge areas, skill sets, abilities, and
behaviors that are most relevant and
that should be emphasized in a 21st-
century forestry curriculum?

To address this key question, we
used a research-based process to
inform decisions and actions to re-



Executive Summary

vise the BSF curriculum at SFASU in
2012-2013.

This monograph shares our curricu-
lum revision and research processes,
our research results, and both general
and specific curriculum revisions we
are submitting for approval and im-
plementation.

Research-based Process. In May of
2012 the forestry faculty at SFASU
began a research-based process to
revise the BSF curriculum. The BSF
degree at SFASU is accredited by the
SAF through 2021, and the curricu-
lum has been updated with important
revisions in recent years. The cur-
riculum had not been through a ma-
jor, complete revision process since
1999, however.

To oversee and guide the BSF cur-
riculum revision process, a faculty
committee with 13 members was
named. A six-person subcommittee
led the research phases of the work,
including analyzing and summariz-
ing research results.

The research subcommittee included
two faculty members with expertise
in human dimensions, and two facul-
ty members with expertise in statis-
tical analysis. An education research
specialist worked full time from May
of 2012 through May of 2013, to
help guide the research process and
to help ensure high quality, timely
results.

The BSF revision process involved
both quantitative and qualitative re-
search phases. The quantitative phase
included a survey of our alumni and
current and prospective employers of

our alumni. The survey was designed
to assess the importance of 48 spe-
cific skill sets for foresters, and also
to evaluate our success at SFASU in
producing foresters with those skills
and abilities. The survey’s 48 skill

3

sets, or “competency items,” were
grouped in six focus areas, which
can be placed into three broad areas
of competency — technical, general,
and personal (Figure i). The survey
also asked respondents to assess the
relative importance of major forces,
challenges, and issues affecting U.S.

forests in the 21st century.

The survey was distributed in paper
and electronic formats in November
2012. Eight hundred responses were
obtained through the closing date in
February 2013, a response rate of
about 24 percent. Just over 600 (75
percent) of our survey respondents
were BSF alumni from SFASU.
Survey data were analyzed using
Importance-Performance  Analysis
(Martilla and James 1977), and also
by examining mean weighted dis-
crepancy scores (Borich 1980).

The qualitative phase of our research
involved a series of 15 focus group
sessions, with a total of 58 partici-
pants. The 15 groups represented
major categories of employers of
BSF graduates, including forest in-
dustry, state and federal agencies,
and consulting firms. Focus groups
also represented major subject areas
for employment of BSF graduates,
including wildlife, forest health, ur-
ban forestry, and forest recreation.

The first focus group session was
held in December 2012, and the final
session was held in February 2013.
Sessions were recorded and tran-
scribed, and qualitative data analysis
software and research methods were
used to determine themes relating to
general and specific competencies.
The focus groups allowed more in-
depth discussion of competencies,
with an opportunity to compare re-
sults for employer categories and
subject areas of employment.

Survey and focus group results were
analyzed, summarized, and present-

Figure i. The 48 competency items in the survey were grouped for
analysis, discussion, and action in revising the curriculum.

The 48 ‘competency items’ in the survey are statements that represent

specific skill sets such as “Use oral communication effectively.” These 48

items were grouped for analysis in the six curriculum focus areas listed

below, which can be further grouped in three broad areas of competency:

Technical, General, and Personal.

1. Managing Forest Resources (16 Technical items)

2. Applying Reasoning and Critical Thinking (6 General items)

3. Managing Self (6 Personal items)

4. Communicating and Collaborating (9 General items)

5. Leading and Managing People (5 General items)

6. Engaging in Transformative Learning and Leadership (6 General

items)
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ed to the faculty and professional
staff, as well as to external groups.
Through these presentations and dis-
cussions, we obtained additional in-
sight on interpreting and using both
survey and focus group results.

Results and Proposed Revisions. In
general, survey and focus group re-
sults both indicated that BSF gradu-
ates from SFASU are well-prepared
for entry-level employment in terms
of technical knowledge and skills
relating to forestry and wildlife
Techni-
cal competencies include subjects

management disciplines.
like dendrology, forest mensuration,
silviculture, and forest and wildlife
management. Our survey results, for
example, indicated relatively high
levels of importance and also rela-
tively high levels of performance for
all 16 of the technical competencies
we grouped under Managing Forest

Resources.

A need for improvement was indi-
cated, however, in competencies that
are people-related. Survey and focus
group results both indicated that BSF
graduates needed greater preparation
in general competencies like oral
and written communication, and per-
sonal competencies such as manag-
ing one’s schedule, taking initiative,
and being able to work effectively on
multiple projects.

These general findings, i.e., rela-
tively strong performance in techni-
cal competencies, combined with the
need to strengthen general and per-
sonal competencies, are consistent
with results from previous studies of
curricula in forestry and natural re-
sources (see Sample et al. 2000, for
example). In our research at SFASU,
these general findings were also con-

sistent across employer categories
and when analyzed based on the year
of graduation of our BSF alumni.

Research results, findings, and rec-
stakeholders
were considered in detail by SFA-

ommendations from

SU’s forestry faculty in a series of
six three-hour meetings in April and
May of 2013, followed by topic-spe-
cific small group meetings, leading
to significant proposed changes in
the BSF curriculum. The curriculum
is being revised to strengthen gen-
eral and personal competencies, for
example, while maintaining a strong
focus on technical knowledge and
skills.

Figure ii illustrates technical, gen-
eral, and personal competencies in
a traditional curriculum model and
in the revised curriculum model at
SFASU. In general, the new cur-

Figure ii. Traditional and revised curriculum models based on three broad areas of competency.

Traditional Curriculum Model

: Personal

(Adapted from Leth et al. 2002.)

Revised Curriculum Model

General

Personal

Traditionally, BSF curricula have tended to
emphasize technical competencies, overlap-
ping with general competencies that were not as
strongly emphasized throughout the curriculum.
Traditional curricula often weren’t designed to
actively build personal competencies.

Based on alumni and employer input, the

BSF curriculum at SFASU is being revised to
expand the emphasis on general and personal
competencies, while maintaining a strong
emphasis on technical competencies that have
traditionally been a strength of our graduates.
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riculum we are submitting for uni-
versity and state approval enhances
opportunities for internships and
other employment before gradua-
tion, and it provides greater oppor-
tunities to develop communication
skills, leadership and management
skills, and other abilities relating to
people — knowledge, skills, abilities
and behaviors that were specifically
highlighted as needs in our survey
and focus group analyses.

The top 10 competency items to
strengthen in the curriculum based
on mean weighted discrepancy
scores (Borich 1980) are presented in
Figure iii. Survey results for each of
the 48 technical, general, and person-
al competencies are presented in Fig-
ure iv. Eight of the 10 competencies
highlighted in Figure iii are in the
general competency area, including
four in the area Communicating and

Collaborating, and three in Leading
and Managing People (Figure iv).

Of the 48 competencies in our sur-
vey, the highest mean score for im-
portance was “Conduct oneself in a
professional manner,” with a mean
score of 4.73 on a 5-point Likert
scale (item 27 in Figure iv).

The quantitative results from the
survey were also summarized using
Importance-Performance  Analysis
(Martilla and James 1977). The re-
sults are presented in seven charts
in Appendix B, each showing per-
formance scores on the x axis and
importance on the y axis. The Im-
portance-Performance Analysis, the
qualitative research summaries of
themes, and word clouds of focus
group sessions (shown in Appendix
C) are in full accord with the find-
ings broadly summarized in Figures

Figure iii. The top 10 list of competency items to strengthen in the
new BSF curriculum, ranked by mean weighted discrep-

ancy scores™*.

Top 10 Competencies to Strengthen*

1. Use oral communication effectively.

2. Establish positive supervisory relation-

ships.

3. Engage effectively in conflict manage-

ment.

4. Manage one’s schedule and workload

efficiently.
Be an effective listener.

Red text
indicates a
general com-
petency item;
blue indicates
a personal
competency
item.

¥ ® N w

10.

Use written communication effectively.
Be decisive when necessary.
Understand audiences.

Analyze, prioritize, and solve problems.

Be able to work effectively on multiple
projects.

*Mean weighted discrepancy scores were calculated and ranked as
presented by Borich (1980). More detail is provided in section II.

iii and iv.

Survey and focus group results pro-
vided insight on critical topics to
emphasize throughout courses in
our BSF curriculum. In our faculty
discussions we referred to “weav-
ing” these topics in the curriculum
since they would be emphasized
in entry-level courses as well as in
sophomore, junior, and senior-level
courses to help address society-ready
needs and challenges. In addition to
skills and abilities that are people-re-
lated, these knowledge areas include:

* invasive plants, insects, and
diseases and their impact on for-
est diversity, productivity, health,
and regeneration;

e changes in water availability and
quality;

* changes in fire regimes, includ-
ing the amount, intensity, aerial
extent, and seasonality of fire;

* bioenergy and other market
changes for both new and tradi-
tional forest products;

» forest fragmentation and owner-
ship parcelization trends; and

e climate change and its effects.

These and other major issues and
trends are interacting, of course, im-
pacting forest resources and society
in combination and over time. They
are critical to the ability of entry-
level forestry professionals to be
society-ready, and therefore are be-
ing threaded throughout the BSF cur-
riculum.
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Figure iv. Mean scores for importance and performance for the 48 competency items in the survey grouped in Technical, General,

and Personal areas of competency.*

Technical Competencies —>

Managing Forest Resources
1. Understand the ecological functioning of
natural systems. [4.46; 4.27]
2. Practice forestry as an interdisciplinary
profession. [4.14; 4.3.97]
3. Manage forest wildlife populations. [3.92;
4.12]
4. Understand soil and water properties and
processes. [4.31; 4.11]
5. Apply analytical skills to measure and
predict. [4.36; 4.29]
6. Manage forest resources at the stand, for- 23.
est, and landscape levels. [4.37; 4.15]
7. Restore forest health and productivity.
[4.23; 3.92] 24
8. Know how to identify tree, non-tree, and
wildlife species. [4.27; 4.38]
9. Sustainably manage forest systems. [4.34; 25
4.24]
10. Be able to develop management plans.
[4.30; 4.00] 2%
11. Use forest management practices to achieve
wildlife management goals. [3.94; 4.01]
12. Use geospatial technologies. [4.22; 4.04] 27
13. Manage forests for human use and enjoy-
ment. [4.03; 4.08] 28
14. Manage business enterprises related to for-
est products and services. [4.11; 3.63]
15. Understand the challenges that arise at
the interface of natural and social systems.
[4.13; 3.66]
16. Provide consumable forest products for
society. [4.14; 3.86]

General

Personal

bl

Personal Competencies

Managing Self ———
Manage one’s schedule and

workload efficiently. (4)
[4.53; 3.74]

. Demonstrate a commitment

to life-long learning. [4.30;
3.82]

. Maintain physical, mental,

and spiritual health. [4.01;
3.49]

. Be able to work effectively

on multiple projects. (10)
[4.57; 3.93]

. Conduct oneself in a profes-

sional manner. [4.73; 4.15]

. Act with the interests of the

larger community in mind.
[4.22; 3.81]

* How to read the lists of competency items: Item 30 as an example ...

Use oral communication effectivel

. (1) [4.55; 3.65]

The two numbers in
brackets are mean

A A
The number for  The items listed in Figure iv are in
each items listing most cases a shortened version of
is the number for the survey competency item with

the item in the  the same number in Appendix A2.
survey, as shown  Figure ivs items are listed in the sur-
in Appendix A2. vey as “the skill set being assessed.”

The listings in Figure iv that are in bold, underlined
text, and that have a number in parentheses, are in

the top 10 skill sets where mean weighted discrepancy
scores (Borich 1980) indicated we need to strengthen the
BSF curriculum. Item 30, oral communication, ranked
number one in this indicator, for example, while item 42
ranked number two, etc.

scores from the survey.
On a 5-point Likert
scale, with 5 for “Very
Important,” the mean
score for item 30 was

4.55 for importance.
The mean for per-

formance was 3.65
where 5 represented
“Extremely Successful.”
See Appendix A2 for
complete wording.

<«——— General Competencies

18.

19.
20.

21.

22.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

43.

44.
45.

46.

47.

48.

— Applying Reasoning and Critical Thinking —
17.

Apply principles and concepts to the real
world. [4.36; 3.78]

Analyze, prioritize, and solve problems.
(9) [4.49; 3.81]

Form valid conclusions. [4.42; 3.91]

Use math and statistics for analysis and
problem solving. [4.16; 4.01]

Understand how historical events and
ideas influence environmental experiences,
beliefs, and values today. [3.88; 3.74]
Address relevant moral and ethical ques-
tions. [4.08; 3.77]

Communicating and Collaborating
Understand audiences. (8) [4.30; 3.57]
Use oral communication effectively. (1)
[4.55; 3.65]

Use written communication effectively.
(6) [4.59; 3.89]

Use electronic media effectively. [4.34;
3.83]

Be able to speak two or more languages.
[3.01; 2.67]

Be an effective listener. (5) [4.46; 3.67]
Be able to explain what environmentally
responsible forest management is. [4.31;
3.86]

Engage audiences regarding complex and/
or controversial science topics. [3.99; 3.57]
Work well in teams. [4.40; 4.03]

Leading and Managing People
Allocate people and resources to accom-
plish tasks. [4.33; 3.70]

Build effective teams. [4.26; 3.71]

Be decisive when necessary. (7) [4.45;
3.75]

Engage effectively in conflict manage-
ment. (3) [4.21; 3.33]

Establish positive supervisory relation-
ships. (2) [4.33; 3.41]

Engaging in Transformative
Leadership and Learning

Create new and worthwhile ideas. [4.14;
3.54]
Apply innovative approaches. [4.16; 3.56]
Implement incremental and radical change.
[3.79; 3.40]
Be globally aware and responsive. [3.70;
3.42]
Reflect critically on past experiences. [4.22;
3.60]
Inspire others by being a role model. [4.25;
3.66]
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Some of our proposed revisions are
course-related, of course, so they
are direct revisions to the BSF cur-
riculum. Other changes, however, are
extra-curricular, since they relate to
student employment, student organi-
zations, and other opportunities and
activities that may not be course re-
lated.

Highlights of the proposed BSF de-
gree program at SFASU using the
new curriculum model include:

* changing the timing of our six-
week summer Field Station from
after the junior year to after the
sophomore year;

* updating the focus of both entry-
level and capstone courses to
enhance the general and personal
competencies highlighted in
Figure iii;

» weaving people-related skills in
existing courses throughout the
curriculum;

* maintaining a strong emphasis
on forestry technical skills, while
weaving knowledge and skills on
specific, high priority issues such
as invasive plants, pathogens,
and insects in courses throughout
the curriculum;

¢ building a student-led mentoring
program to establish and culti-
vate connections among entry-
level students and more senior-
level students, as well among
students and forestry profession-
als; and

e creating an advising process with

extra-curricular tracks to build
leadership and people-related
skills and abilities.

In this monograph, we present back-
ground information on why curricu-
lum revision is critical today, and we
include a brief review of relevant lit-
erature. Our main focus, however, is
on the BSF revision process, includ-
ing research results and how they
were used to develop and propose a
new curriculum at SFASU.

Lessons Learned. Our intent in
presenting the research process and
analysis techniques in this mono-
graph, as well as the results and revi-
sion of the curriculum, is to have a
record to refer to as we implement re-
visions at SFASU, and also to assist
other university programs that may
be considering research to assess and
revise their curricula. The process
of curriculum revision can be just as
important as the product, and others
may learn from our research-based
process, as well as from specific re-
sults of the research at SFASU.

When we began this process, we
knew it would be important to en-
gage all of our faculty at every
stage; the faculty must own the cur-
riculum. One of the keys to success
in our overall process was having a
collectively-shared guiding vision
for why curriculum revision was
needed, what the primary objectives
were, and how the objectives would
be reached. We consistently commu-
nicated these messages with our fac-
ulty using what we called a Summary
Document,; we discussed why, what,
and how, including our principles
and processes, at the beginning and

at all stages of the revision process.

A significant finding in our literature
review was that skills and competen-
cies that are needed to work effec-
tively with people have been consid-
ered critical in the forestry profession
in the U.S for 100 years. We also
learned that in spite of national sur-
veys, conferences and symposia of
forestry leaders that have consis-
tently focused on the need to address
these skills, they are still the highest
priority competencies to strengthen
in BSF programs. We believe this
finding reflects a systemic problem
in forestry educational programs;
there is a need to address the problem
through research and outreach that is
highly focused on this specific issue.

In our research process, it was very
encouraging to learn that many em-
ployers, landowners, and other for-
estry stakeholders greatly appreciate
being asked what they think about
the importance of technical, general,
and personal competencies. When
done well, we believe work of this
type will strengthen both rigor and
relevance in a curriculum, and the
process will also strengthen relation-
ships with alumni, employers, and
other key constituents. It is extreme-
ly important to report and discuss ac-
tions taken based on their input.

We hope that leaders of undergradu-
ate degree programs in forestry, wild-
life, and related natural resources
will benefit from our processes, re-
sults, and actions, just as we have
benefited greatly from previous work
in this important field in the scholar-
ship of teaching and learning.



|. Background

A. Why bother?
B. Literature Review

Our overall goal in the Bachelor of
Science in Forestry (BSF) degree
program at Stephen F. Austin State
University (SFASU) is to produce
foresters who are ‘society ready,’ i.e.,
capable of dealing effectively with
the complex economic, ecological,
and social issues involving forest
resources today. Combining words
from Aldo Leopold and our college
mission statement, our BSF gradu-
ates must be prepared to effectively
enhance the integrity, stability and
health of the environment through
sustainable management, conserva-
tion, and protection of forests and
natural resources.

How do we do this? That is, how do
we produce society-ready foresters?
Our primary vehicle is through the
forestry curriculum, defined by the

“In times of change, learners will inherit the earth, while
the learned find themselves beautifully equipped to deal
with a world that no longer exists.”

Society of American Foresters as
“the sequence of courses leading to
a degree that prepares an individual
for entry into the profession of for-
estry” (SAF 2011). We also engage
and prepare undergraduates in many
ways that are extra-curricular, e.g.,
through student organizations, men-
toring programs, and involvement
with forestry associations and prac-
ticing professionals.

According to the National Associa-
tion of University Forest Resources
Programs’ (NAUFRP) Undergradu-
ate Educational Enhancement Strat-
egy, our BSF curriculum and our
overall undergraduate forestry pro-
gram must be designed to “provide
opportunities for students to acquire
the knowledge, skills, abilities, and
behaviors that clearly reflect em-

— Eric Hoffer

ployer, societal, and environmental
needs” (Layton et al. 2011). What are
those needs today and in the future?
That is, what are the knowledge ar-
eas, skill sets, abilities, and behaviors
that are most relevant for society-
ready forestry professionals in the
21st century?

At SFASU, we addressed those key
questions through a research-based
process to see what our BSF alumni
and their employers had to say. Our
faculty then discussed important
findings in the context of previous
studies, and we are currently making
significant changes to the BSF cur-
riculum based on these results.

Before we considered how to revise
the BSF program, though, we first
considered why we should make this
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effort. In this Background section
of the monograph, therefore, we ad-
dress the issue of Why bother?, and
we also include a brief Literature
Review to show the context of previ-
ous work.

A. Why bother?

The overall, compelling reason to ex-
amine and potentially revise the BSF
curriculum at SFASU is to make sure
our sequence of courses is truly fo-
cused on the knowledge areas, skill
sets, abilities, and behaviors that are
most needed by entry-level forestry
professionals today. The BSF degree
at SFASU is accredited by the SAF
through 2021, and the curriculum has
been updated with important revi-
sions in recent years. The curriculum
had not been through a major, com-
plete revision since 1999, however.

To address the question Why bother?,
we began by considering the magni-
tude of the changes, issues, and chal-
lenges affecting forest resources, the
forestry profession, and forestry edu-
cation today (Figure 1). Overall, tak-
ing the issues summarized in Figure
1 collectively, we considered Why
bother? to be an existential question
for our BSF program. To survive and
thrive in the long term, we knew that
adapting and refocusing our program
would be essential.

In our curriculum revision process,
therefore, from beginning discus-
sions to final actions and specific
course revisions, we sincerely fo-
cused on embracing change, as rec-
ommended by Sir Winston Churchill:
“We must take change by the hand or
rest assuredly, change will take us by
the throat.”

To continue to thrive, our process
was necessarily focused on continu-

Figure 1. Major changes, issues, and challenges affecting forest re-
sources, forestry professionals, and forestry educators in
the 21st century.

(a) Major forces of change that are dramatically affecting forest resources
at all geographic levels include (Wear and Greis 2013; USDA Forest
Service 2012):

e human population growth, creating increased pressures on water
demand and availability, and resulting in increased ownership frag-
mentation, and an expanding wildland-urban interface;

* changes in markets for forest-based goods and services, from tradi-
tional markets for lumber and other wood products, to new markets
for bio-based energy;

e climate change, particularly in areas where water is a limiting fac-
tor, and where fire and other disturbances may accelerate change in
species composition; and

* invasive plants, pathogens, insects, and other animals, forever al-
tering the ecology of forest resources at landscape levels.

(b) There is an increasing disconnect between many members of U.S. so-
ciety and natural resources. We have an increasingly urbanized popula-
tion that generally has less experience with, and little knowledge of,
the economic, ecological, and social value of natural resources (Gor-
don and Berry 2006).

(c) Demographic and cultural changes in the U.S. population are creating
new needs to communicate and work effectively in natural resouce-re-

lated professions. Forestry schools continue to seek effective means to
increase the diversity of student enrollments and the future workforce.

(d) Current and future enrollments are overwhelmingly made up of millen-
nial generation students, “digital natives” with fundamentally differ-
ent perspectives on educational methods and content (Prensky 2001a,
2001b). Non-traditional student enrollments are also increasing.

(e) Many new technologies are available for use by forestry professionals,
including new geospatial software and hardware, for example, as well
as online resources for information, communication, and training. The
pace of change in these technologies has accelerated in recent years.

(f) Major trends and forces that are affecting higher education in general
include (Flynn and Vredevoogd 2010; Selingo 2013):
* financial deficits at many universities;
* reduced public funding for higher education in some states;
* lower numbers of students who pay full tuition; and
* increased opportunities for ‘unbundled’ learning.

(g) Many states have imposed limits on the total number of credit hours in
college curricula, forcing forestry curricula at many institutions to be
revised in order to reduce the total number of hours.
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ing to enhance the rigor and rel-
evance of our BSF program, while
also continuing to build strong re-
lationships with alumni, employers,
and other important stakeholders.

B. Literature Review

Our literature review is not exhaus-
tive on the topic of forestry educa-
tion, or on curriculum revision, but
is primarily focused on published
work that helps establish the context
for designing and revising BSF cur-
ricula today. Later, in Section Il. B.
Research Process and Results,
we include references on specific re-
search methods and related literature.

Forestry education in the U.S. has
been an important topic of confer-
ences and symposia, and reports and
publications since the early 1900s.
Although terms like ‘society-ready,’
and ‘rigor, relevance, and relation-
ships’ weren’t used, as early as 1914
Gifford Pinchot stated a need for
foresters to work effectively with
people: “The usefulness of the Su-
pervisor (Forest Service) depends as
much upon his good judgment, his
ability to meet men and do business
with them, and his knowledge of lo-
cal needs and local affairs as it does
upon his knowledge of the forest it-
self.”

The Pinchot quote (above) was cited
by Barrett (1953), who added: “At the
turn of the century, it was observed,
in effect, that the forester must work
with people as well as trees.” In the
early 1900s, clear arguments were
made for refocusing and broadening
the training of foresters to meet the
evolving needs of employers and of
society in general (Winkenwerder
1918).

At the second national conference
on “Education in Forestry,” held in

1920, a four-year Bachelor of Sci-
ence curriculum was developed and
recommended to forestry schools
across the nation (see Hosmer et al.
1922). The curriculum was devel-
oped by a committee of leaders from
academia, forest industry, and state
and federal agencies with forestry re-
sponsibilities.

In overall organization and basic
course content, the curriculum rec-
ommended in 1920 is remarkably
similar to many four-year forestry
curricula today. The curriculum was
140 credit hours of course work plus
two summers, including:

* two semesters of English, chem-
istry, and botany in the freshman
year;
dendrology, wood technology,
and plant physiology in the
sophomore year;
¢ a summer involving three
months of “practical experience
with a forestry party or in forest
industry” (required after the
sophomore year);
technical courses in forest men-
suration, silvics, and protection
(fire, entomology, and pathol-
ogy) in the junior year;
forestry camp in the summer af-
ter the junior year, involving 4-8
weeks of forestry work under
faculty supervision; and
silviculture, utilization, and
forest management in the senior
year.

The curriculum developed and rec-
ommended at the forestry education
conference in 1920 didn’t explicitly
recognize the importance of commu-
nications and other people skills, but
one of the reports at the conference
was titled “Should ‘Public Relations’
Receive a Place in the Professional
Training of Foresters?” In this report,
Smith (1922) stated that “You can not

build high on thin foundations,” and
cited a conversation with the dean of
the school of journalism at the Uni-
versity of Montana, who “instructs
the forest school students in newspa-
per work. The reason, he told me, is
because a forest officer who does not
know how to furnish the press with
the kind of information that it wants,
who does not understand the function
of the press in our national life and
does not appreciate the importance
of establishing good relations with
his local newspaper editors, lacks
proper equipment for his work.”
The people-related concepts and
comments made by Pinchot (Bar-
rett 1953), and Smith (1922) were
prescient in the early 1900s. In fact,
similar comments have been made
by forestry leaders throughout the
decades since 1920, differing only in
that they emphasize a much broader
array of general and personal compe-
tencies in more recent years.

The forestry literature includes many
references to the technical skills and
competencies needed by entry-level
foresters. See Chapman (1935, 1942),
for example, for an early review of
technical subjects necessary for BSF
programs. During the 1930s, SAF
accreditation standards were devel-
oped by Chapman and other leaders,
clearly establishing technical stan-
dards and requirements. See Dana
and Johnson (1963) for a review.

The needs of society evolved over
time, of course, from fire protection
to regeneration, for example, and
from a utilitarian emphasis to encom-
pass the full breadth of ecological
and social values of forests (Fisher
1996). Overall, BSF curricula have
adapted to meet changing technical
needs and to stay up-to-date in the
application of new technologies for
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entry-level forestry professionals.

Reviewing the literature on forestry
curricula and undergraduate educa-
tion over nearly 100 years, however,
it is striking that the central, over-
riding theme is the lack of overall
preparedness in general and person-
al competencies — the knowledge,
skills, abilities and behaviors needed
to work with people effectively. The
literature includes many anecdotal
references, as well as research-based
findings on the need to strengthen
general and personal competencies.

Woods (1943), for example, stressed
the need to emphasize “public rela-
tions” and other “essential activities
of the job,” while Cleverdon (1946)
recommended that forestry schools
combine a “cultural (general) and a
technical education.”

Brandenberry (1947), also stressed
this general need, stating that forest-
ers should be prepared “fo handle
personnel problems, to understand to
some degree human psychology, and
to master the art of letter-writing.”
Brandenberry was also more specific
in citing “The ability to work with
other people, the appreciation of the
other fellow’s point of view” and the
ability to “express himself clearly
and concisely” as “highly impera-
tive.” He went further by stating
“One glaring weakness in the pre-
paratory work for foresters has been
the lack of attention to develop ease
in speaking before a group and to use
simple English correctly.”

A comprehensive review of forestry
education conducted in 1947 con-
cluded that foresters needed a broad
generalized knowledge and “ac-
quaintance with the local ecologi-
cal, social, and economic environ-
ment in which forest policies must be

made” (cited by Gilbert et al. 1993).
Writing in 1993, Gilbert et al. recog-
nized a consistent theme in the 1947
comment, stating “These sentiments
are remarkably parallel to those ex-
pressed in many commentaries on
the profession today.”

In 1949-50, a survey of 700 practic-
ing foresters was conducted, asking
them to rate the importance of 57
general and technical competencies,
from forest management to foreign
language (Barrett 1953). The highest
rated competence was “Speaking and
Writing,” out-ranking “Principles of
Silviculture” and all other technical
and general competencies in terms of
overall importance to the “success of
a forester.” As Barrett (1953) stated:
“... our sample believes the ability
to speak and write effectively is the
most important attribute a forester
may possess. This skill ranks above
all others. Further, Human Rela-
tions, Citizenship-Government, and
Personnel Management are all in-
cluded in the top half of the ranked
subjects.”

Dana and Johnson’s book Forestry
Education in America, Today and
Tomorrow, published by SAF in
1963, provides an excellent perspec-
tive on the development of forestry
as a profession, including curricular
requirements in “professional” and
“nonprofessional” subjects. They
state that the “task of forestry schools
is to educate men possessing” eight
characteristics, one of which was“a
comprehension of people and human
institutions that makes him at home
as an individual, a citizen, and a pro-
fessional man in the community in
which he lives and works.”

To effectively incorporate written

and oral communication skills into
forestry curricula, Dana and Johnson
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(1963) recommended that forestry
faculty insist on high levels of speak-
ing and writing skills in their “pro-
fessional” courses. They considered
the ability to communicate well to
be so important a “professional and
personal asset that its development
should be a concern of the entire for-

estry faculty.”

For additional references on forestry
education before 1964, including a
section with 70 publications specif-
ic to “Curricula and Degrees,” see
Dana and Johnson (1964).

In 1969, SAF sponsored a “National
Symposium on Undergraduate For-
estry Education,” where speakers
recommended alignment of technical
content in BSF curricula to new is-
sues and technologies. Speakers also
emphasized the need for “leader-
ship,” and an “orientation to people”
(Greeley 1969), as well as “more
stress on speaking and writing,” in-
cluding “putting our resource use
philosophy across to laymen” (Tow-
ell 1969).

Forestry education continued to be
an important topic of debate, applied
research, and publication in the latter
half of the 20th century, particularly
as the year 2000 approached. Brown
and Lassoie (1998), for example,
commented that during the 1980s
and 1990s the growing number of
controversies arising from forest
management in a “modern, pluralis-
tic society” prompted forestry profes-
sionals to reexamine the relevance of
forestry curricula to meet the needs
of the profession and society.

Duncan et al. (1989), stated that “fo-
day’s practicing professional must
have effective communication, in-
terpersonal, problem-solving, and
conflict resolution skills.” Salwas-
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ser (1990) described the forestry
profession as being in a “crossfire”
of conflicting demands, calling for
education to include a grounding in
humanities, followed by programs to
“educate the ecosystem forester.”

In 1991, SAF sponsored another na-
tional symposium on forestry educa-
tion, titled “Forest Resource Man-
agement in the 21st Century: Will
Forestry Education Meet the Chal-
lenge?” (SAF 1992). Cortner (1992)
and Gilbert et al. (1993) summarized
the symposium’s results that relate
to revising and refocusing BSF cur-
ricula, which included recommenda-
tions to:

* place resource managers in an
international context, or at least
offer increased global aware-
ness;

* stress that resource managers
have a responsibility to society
as well as to their professional
area and employer;

* produce critical thinkers and
problem solvers who are more
than just “biological techno-
crats;”

* impart the ability to participate
in the sociopolitical process;

* provide hands-on, experiential
learning to integrate theory with
practice;

* reflect a commitment to diver-
sity; and

* prepare students for lifelong
learning.

In 1993-94, SAF established an ad
hoc study group on occupational
competencies in forestry. The study
group found that forestry academic
programs had continued to evolve in
response to perceived needs of BSF
graduates, but that limited input had
been obtained from employers of
those graduates (Brown and Lassoie
1998).

Two major studies were conducted
in the late 1990s that addressed the
lack of input from forestry employers
in forestry education and curriculum
development. The first was by Brown
and Lassoie (1998), published as
“Entry-level Competency and Skill
Requirements of Foresters, What Do
Employers Want?” In 1994 the au-
thors surveyed forestry employers in
four groups: federal agencies; state
and local government agencies; pri-
vate industry; and consulting compa-
nies. Of the respondents who indicat-
ed that additional courses and skills
were necessary, the areas mentioned
most frequently were “personnel
management and supervisory skills,

“... our sample believes the
ability to speak and write
effectively is the most im-
portant attribute a forester
may possess. This skill ranks
above all others.”

— J.W. Barrett (1953)

communication skills, understanding
of organizational structures, project
management, and foreign language
skills.” (The authors also indicated
that during this time a substantial
number of entry-level foresters were
hired by the Peace Corps).

In the late 1990s, the second major
study of forestry education to incor-
porate input from employers was
conducted by the Pinchot Institute for
Conservation; results were published
as “Forestry Education: Adapting to
the Changing Demands on Profes-
sionals” (Sample et al. 1999, 2000).
The Pinchot Institute conducted a
survey of forestry employers, educa-
tors, and recent graduates in 1998, a
survey that was predicated on chang-
es in the practice of forestry that were
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“linked to changes in the public’s
perception of sustainability and to
developments in science, communi-
cations, and global markets.”

A significant finding of the Pinchot
Institute study was that other than
tree and plant species identification,
all of the competencies for which
gaps exist between importance and
performance involved “communicat-
ing with and managing people.” In
the Pinchot study, these competen-
cies included “written and oral com-
munication, managerial leadership,
collaborative problem solving, orga-
nizational development, alternative
dispute resolution, and government
relations” (Sample et al. 1999).

In the views of both forestry employ-
ers and recent graduates, a strong
foundation in forestry
skills was no less important than in
the past. However, “public scrutiny
of forest management and the im-
portance of broad social, economic,
and ecological considerations in for-
estry decisionmaking have greatly
increased the need for competency
in communication, ethics, collabora-
tive problemsolving, and manage-
rial leadership” (Sample et al. 1999).
Similar results have been found for
entry-level professionals in wildlife
and fisheries disciplines (Stauffer
and McMullin 2009).

technical

Robison (2005) called for BSF pro-
grams to avoid the pitfalls of techni-
cal specialization, maintaining the
“expertise of breadth” in forestry cur-
ricula. Robison states that the “very
breadth of this integrated learning ex-
perience is ... the foundation on which
foresters develop as professionals.”

Major findings of our non-compre-
hensive literature review are summa-
rized in Figure 2.
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Figure 2. Literature review findings that are relevant to revising BSF curricula today.

Our review of literature on BSF curricula and the educational changes necessary to meet evolving professional
and societal needs yielded findings that help establish the context for reviewing and revising forestry curricula
today.

1. There is a strong, consistent theme in BSF curricula studies, symposia, and reports over nearly 100 years in
the U.S. The theme is two-pronged — BSF programs must:
(a) continue to emphasize current, well-focused technical forestry knowledge and skills; and
(b) achieve much higher levels of competence in areas like oral and written communication, management,
leadership, and other general and personal competencies needed to work effectively with people.

comments as well as survey results through the years show a consistent, continuing need for improvement.
This key point — the continuing need for enhanced people skills — was made by Barrett in 1953, yet it is still
a basic issue 60 years later, after many studies and significant, national symposia on forestry education. Also,
it is significant that this finding is still true in spite of decades of emphasis on general competencies in SAF
accreditation guidelines (SAF 2011). See Davidson (2013), for example, for a very recent statement that
foresters today have little or no preparation in “people skills, political savvy, and problem-solving agility

kering” with course changes rather than major efforts to review and revise the full sequence of courses (Gil-
bert et al. 1993). The basic BSF curriculum tends to remain intact over decades for many reasons, including
institutional and faculty biases toward the status quo (Tagg 2012). Seeing “no dramatic, drastic changes in
the average forestry curriculum over the past ten years,” Burns (1969) stated that “This is understandable
since forestry is a rather conservative profession.” He went on to comment that the pace of change is so slow
that “changing a curriculum is like moving a cemetery.”

done well at maintaining the rigor and relevance of the technical content of curricula. This is apparent in
employer surveys that show relatively high satisfaction with entry-level technical skills and knowledge. This
reflects decades of close attention to technical content in SAF accreditation standards. Also, forestry faculty
members are in most cases Ph.D. scientists, well versed in and prepared to emphasize specific technical sub-
jects in their teaching, but often leaving general and personal competencies to other courses or to other aspects
of the educational experiences of undergraduate students.

BSF programs have been proposed and implemented, but quantitative assessment is needed. For example,
BSF curricula can be designed to be “learning centered” rather than “teaching centered,” with guided col-
laborative experiences that engage student peers as well as faculty in addressing forestry issues and challeng-
es (Thompson et al. 2003). For related discussions of using “problem-based learning” in natural resources
and forestry programs see Lobry de Bruyn and Prior (2001) and Brown (2003). It is encouraging that in
coming years Mclntire-Stennis Cooperative Forestry Research funds may be used to develop research-based
solutions to this problem, in alignment with recent recommendations of NAUFRP (Layton et al. 2011) and
national program leaders in the USDA National Institute of Food and Agriculture (Blanche 2013).
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A. Overall Process

B. Research Process and Results
1. Survey of Alumni and Employers

2. Focus Groups

A. Overall Process

To help guide the process of revising
the BSF curriculum at SFASU, we
first assembled an ad hoc committee
of 13 faculty members. Eleven of the
faculty members were from the Ar-
thur Temple College of Forestry and
Agriculture (ATCOFA), including
the dean, the associate dean, three
professors, five associate professors,
and one instructor. We also engaged
a professor from the Department of
Social and Cultural Analysis in the
College of Liberal and Applied Arts,
and we employed a full-time educa-
tional research specialist who had
recently received an Ed.D. from the
James I. Perkins College of Educa-
tion at SFASU.

The 13-member ad hoc curriculum
revision committee helped guide the
overall process, and also helped in
interacting with the full faculty in the
forestry program at SFASU, as well
as with external stakeholders.

A six-person research sub-commit-
tee was formed to lead the research
phases of the work, including ana-
lyzing and summarizing research
results. The research sub-committee
included the dean of ATCOFA, two
faculty members with expertise in
human dimensions research, two
faculty members with expertise in
statistical analysis, and an education-
al research specialist with experience
in qualitative research.
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“The man who knows how
will always have a job. The
man who knows why will
always be his boss.”

— Ralph Waldo Emerson

Our process began in May 2012,
with the research and faculty discus-
sion phases completed in May 2013.
We followed the eight basic steps
outlined in Figure 3.

To complete our curriculum revision
process, proposals for course chang-
es were submitted in the fall of 2013
requesting university and state ap-
proval to implement revisions in the
fall of 2014. The process of revising
the BSF curriculum and improving
the overall undergraduate experi-
ence at SFASU isn’t over, of course,
but will continue in the future as we
find new approaches and changes
needed in specific courses, and also
as we discover more effective ways
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to build competencies through co-
curricular and extracurricular means.

Here we discuss each of the eight
steps in Figure 3, as well as the steps
we are continuing to take in develop-
ing and implementing a revised BSF
curriculum.

Step 1.
To help ensure that our committee
work and discussions would be well-
focused and productive, and to help
ensure that we had faculty “buy-in”
through a collectively-shared guid-
ing vision, we created (and kept
updated) what we referred to as a
Summary Document. This document
included the outline in Figure 3, but
it also included sections titled:

Why bother?

Primary Goal and Objectives;

Principles to Guide our Process;

and

Sources of Information.

Our discussion of Step 1 in Figure
3 matches the Summary Document
sections.

Why bother?

Why should we undertake a major
process to revise and refocus the BSF
curriculum? We started our discus-
sions with the ad hoc committee and
the full faculty with a review of the
information presented in section I. A.
Why bother? This step is critical to
any process to revise a curriculum, of
course, so that the faculty will have
a full understanding of why such a
process is needed.

As discussed in section I. A., given
the magnitude of changes, issues,
and challenges affecting forest re-
sources, forestry professionals, and
forestry educators in the 21st cen-
tury, our faculty discussed the need
to fully embrace new issues and

Figure 3. Eight basic steps in the BSF curriculum revision process
at SFASU.

1 May 2012: Conduct initial meetings with faculty and the

curriculum revision committee using a Summary Document.

Objective: Collectively-shared guiding vision

Y

2 June - Aug. 2012: Engage a research subcommittee to develop
employer and alumni surveys and focus group plans.

Output: Survey instrument in electronic and print versions

Y

3 Sept. 2012: Discuss tentative plans with the
curriculum revision committee, then the full faculty.

Output: Revision of instrument and/or plans

Y

4 Oct. 2012: Conduct internal and external peer review
of survey and focus group plans. Pilot test the survey.

Output: Revised survey instrument and research plans

Y

5 Nov. 2012 - Feb. 2013: Contact alumni and
employers, send the survey, and collect responses.

Output: Quantitative data for analysis

Y

6 Dec. 2012 - Feb. 2013: Conduct focus groups of
employers, other stakeholders, and major subject areas.

Output: Qualitative data for analysis

Y

7 March 2013: Analyze and interpret results
from surveys and focus groups.

Qutput: Presentation of results for faculty use

I Ty

8 April - May 2013: Discuss survey results with faculty

in an iterative process to develop a new curriculum.

Output: New curriculum to propose for SFASU/State approval

14



competencies in our BSF program
as existential. The need to “sharpen
the saw” in our academic programs
is clearly much more than just some-
thing we do periodically to address
accreditation standards.

Primary Goal and Objectives
We defined a primary goal and four
objectives for our process:

Primary goal. The BSF program
at SFASU will continue to pro-
duce graduates who are ‘society-
ready,’ i.e., capable of dealing
effectively with the complex
economic, ecological, and social
issues involving forest resources
in the 21st century. In Texas and
beyond, our graduates must be
prepared to effectively enhance
the integrity, stability, and health
of the environment through sus-
tainable management, conserva-
tion, and protection of forests and
natural resources.

Objectives. Given our primary
goal for the BSF program, our
objectives for the curriculum revi-
sion process were to:

1. more effectively prepare our
BSF graduates for success in
meeting current and prospective
needs of society and of forestry
employers;

2. continue to meet and exceed
SAF accreditation standards;

3. complete our process in time to
submit approval forms during
the fall 2013 semester, so a new
curriculum can be implemented
in the fall of 2014; and

4. provide leadership at regional
and national levels in the schol-
arship of teaching and learning
in BSF curriculum develop-
ment.

Principles to Guide our Process

Our list of principles included state-
ments that were similar to the follow-
ing eight points. In our BSF revision
process it was understood at the be-
ginning and throughout the process
that we would:

1. use the latest SAF guidelines
for accreditation;

2. assess general, technical, and
personal competencies needed
for our graduates to be society-
ready;

3.learn from recent BSF revi-
sions at other SAF-accredited
schools, as well as from rel-
evant reports and studies in the
literature;

4. engage faculty and staff fully
and appropriately, in our col-
lege as well as in other pro-
grams at SFASU;

5. engage important stakeholders,
including alumni, current and
prospective employers, and for-
est landowners;

6. be open-minded and creative in
considering course placement
in the curriculum, as well as in
developing new courses and in
considering the need to revise
current courses — this included
understanding that the curricu-
lum changes needed may be
revolutionary rather than just
evolutionary;

7. consider the need to make
courses learner-centered, ex-
periential, and service-related
where apropos; and

8. follow applicable university
and state guidelines for curricu-
lum revision.

Sources of Information

The final section in the Summary
Document we used in Step 1 was a
list of relevant literature that helped
guide our discussions and actions.
These references involved forestry
and natural resources topics, as well
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as relevant research methods and
analytical techniques.

Sources of information are cited in
context in this monograph. Having
references in the Summary Docu-
ment, however, helped the research
subcommittee and the faculty in gen-
eral to see the context of our BSF
revision process in relation to previ-
ous work in this field. In our process
it was important to show the nature
and extent of previous research in
curricular issues, particularly for fac-
ulty members without a background
in the scholarship of teaching and
learning.

The Summary Document was critical
to our process of curriculum revi-
sion. It helped establish and commu-
nicate a collectively-shared, guid-
ing vision for where we were going
in this process and why, and it also
helped provide a blueprint for how
we would proceed. Case studies have
shown these are crucial factors for
faculty “buy-n” and engagement in
curriculum revision at U.S. institu-
tions of higher education (Oliver and
Hyun 2011).

Step 2.

Our six-person research subcom-
mittee met twice a week from June
through August 2012, to develop a
survey instrument for employers and
alumni, and also to develop plans to
conduct focus group sessions of em-
ployers and other stakeholders. This
work and our research results are de-
tailed in the next section (ll. B. Re-
search Process and Results).

Step 3.

At each step in our process, we knew
it would be important to engage all
of the forestry faculty who teach
in the BSF program. We therefore
made sure that all planned actions
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were fully discussed; in each meet-
ing we continued to use the Summary
Document referred to in Step 1, since
this information helped reinforce and
remind all participants of why we
were doing this, what our goals and
objectives were, and what our basic
outline of steps involved.

Step 4.

It was critical that our research be
of high quality, so we used external
review and pilot testing to help en-
sure our results would be accurate
and defensible. Details are presented
in the next section (Il. B. Research
Process and Results).

Step 5.

To contact our alumni and employ-
ers, we needed accurate contact in-
formation. We invested significant
staff time to update our alumni data-
base, and to create a database of em-
ployers and prospective employers of
our graduates.

We distributed the survey of com-
petencies and issues in both paper
and electronic versions, as presented
in the next section (ll. B. Research
Process and Results). The survey
was first distributed in November
2012; February 14,2013 was the cut-
off date for responses to be included
in our database and analysis of sur-
vey results.

Step 6.

The qualitative phase of our research
process involved a total of 15 focus
group sessions. The primary purpose
of these sessions was to obtain more
in-depth input on the knowledge,
skills, abilities and behaviors most
needed for BSF graduates to be so-
ciety-ready in the 21st century. The
first session was in December 2012,
and the final session was in February
2013.

Our focus groups represented major
categories of employers of BSF grad-
uates, including forest industry, state
and federal agencies, and consulting
firms. Focus groups also represented
major subject areas for employment
of BSF graduates, however, includ-
ing wildlife, forest health, urban for-
estry, and forest recreation. We also
held a focus group session that was
comprised of BSF alumni who grad-
uated within the last five years, and a
session that was comprised of female
alumni.

Step 7.

Quantitative data from the survey of
alumni and employers were analyzed
and summarized using Importance-
Performance Analysis (Martilla and
James 1977) and also using methods
first presented by Borich (1980) in-
volving mean weighted discrepancy
scores. Analysis details are in the fol-
lowing section (ll. B. Research Pro-
cess and Results).

Focus group sessions included a
script of questions, as detailed in the
next section (ll. B. Research Pro-
cess and Results); sessions were
recorded, transcribed, and assessed
for thematic content relating to tech-
nical, general and personal compe-
tencies. Focus group transcripts were
made available to faculty, and writ-
ten summaries were prepared and
used in our faculty meetings. Also,
to help interpret focus group results,
word clouds were created to visually
highlight key discussion points for
the individual focus group sessions.

Step 8.

To help interpret our research find-
ings, they were shared in summary
form with about 80 forestry profes-
sionals at the annual meeting of the
Texas Society of American Foresters
in April 2013. Many of the profes-
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sionals in the room were respondents
to the survey, and some had been
focus group participants. These prac-
ticing foresters showed very signifi-
cant interest in the survey and focus
group results.

Forestry professionals in general
expressed a sincere appreciation for
being asked for their input in help-
ing prepare BSF graduates for future
employment. Many respondents did,
however, tell us that the survey in-
strument was too long, and that re-
sponse rates would have been much
higher if the survey had been shorter.

The most significant part of Step 8 of
our overall process involved facili-
tated meetings of the forestry faculty.
Faculty meetings were scheduled
and held in six three-hour sessions,
for a total of 18 hours of focused dis-
cussion. The meetings were held on
Friday mornings from 8:30 to 11:30
a.m., beginning in early April and
continuing through mid-May 2013.

The faculty meetings were facilitated
by the education research specialist
member of our research subcommit-
tee. Having expertise in education re-
search was an advantage throughout
our BSF revision process. During our
faculty meetings, it was particularly
important to have someone to facili-
tate discussions who was completely
familiar with our work (processes
and results), but who had no subject
matter biases in terms of technical
forestry expertise or in terms of what
courses or content should be added,
deleted, or refocused in our curricu-
lum.

The first three-hour faculty meeting
included a review of the Summary
Document summarized in Step 1, in-
cluding a discussion of the context of
our work to date, including why the



BSF curriculum was being reviewed
for revision, and how the research
process was conducted. This meet-
ing also involved adopting “ground
rules” for the discussions to come.
Specifically, we agreed that in our
meetings we would:

respect self and others;

build trust;

only disagree agreeably;

listen with an open mind;

speak concisely;

ask what’s possible, not what’s

wrong, and keep asking;

7. not interrupt;

8. state a solution along with a
problem;

9. stay focused and save side
comments for later;

10. be in the moment;

11. reflect on issues where ap-
propriate (silence would not
necessarily mean agreement);

12. support the final decisions
made by the group;

13. not be defensive of our own
turf; and

14. use the days between meetings

for constructive dialogue with

colleagues.

We present the ground rules here
because they turned out to be impor-
tant. They were posted at each meet-
ing, and they did help our meetings
to be well-focused and productive.

In the second and third faculty meet-
ings, survey and focus group pro-
cesses were summarized; detailed
summaries of both quantitative and
qualitative results were presented.
It was very important, of course,
for members of the faculty to know
that the research-based process was
objective, thorough, and rigorous in
terms of scholarship. To be accepted
and used, the research results and anal-
yses must be valid and appropriate.

Faculty members’ questions were
addressed by members of the six-
person research subcommittee. After
reviewing initial summaries of sur-
vey results, for example, faculty re-
quested additional analyses, includ-
ing a comparison of survey results
from alumni before and after the last
major change in the BSF curriculum
at SFASU.

The final three meetings of our for-
estry faculty involved the specific
changes needed in our BSF curricu-
lum. During these meetings, anony-
mous votes were held on significant
decisions and actions to revise the
curriculum. These action-item votes
were based on discussions and fac-
ulty interpretation of research-based
results regarding general, technical,
and personal competencies.

We believe that the curricu-
lum revision process is just
as important as the product.

We used a 4x12-foot dry-erase white-
board to hold magnetic tiles that were
movable and that were also erasable.
Each tile represented a course, from
the freshman year through the senior
year, including courses required in
our six-week summer Field Station.
This allowed us to discuss specific
potential changes in the curriculum,
while being able to view the full se-
quence of courses before and after
the change. In essence, this display
created a curriculum ‘map’ that fa-
cilitated all of our discussions of
courses, competencies, and proposed
changes.

In our overall process, including dis-
cussions during faculty meetings,
we placed special emphasis on our
summer Field Station (a six-week
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sequence of six courses), our intro-
ductory-level courses for new stu-
dents, and our capstone-level courses
for seniors. Course timing, course
content, prerequisites and overall se-
quencing were considered through-
out the process.

The BSF degree at SFASU is com-
prised of majors in forest manage-
ment, forest wildlife management,
and general forestry, which allows
students to tailor degree plans in ur-
ban forestry, fire management, forest
recreation, agroforestry, and forest
business management. All of the ma-
jors are accredited by the SAF, and in
the process of revising the BSF cur-
riculum, therefore, we also focused
on impacts on students throughout
our BSF majors. That is, we had to
make sure that changes made in our
BSF degree program were amenable
to all of the majors, including forest
wildlife management and each of the
tailored degree programs in the gen-
eral forestry major.

To promote discussion, we placed all
of the required courses in our forest
management curriculum on magnetic
tiles in our four-year ‘map,’ i.e., not
just the required courses in forestry,
wildlife and related subjects. SFASU
is in the process of implementing a
new core curriculum based on new
requirements from the Texas High-
er Education Coordinating Board.
However, the new requirements
are expected to cause only minimal
changes in our newly-proposed BSF
curriculum.

In our process we also had very sig-
nificant discussions on issues and
topics that were extra-curricular —
issues and actions that did not spe-
cifically involve the sequence of
courses in our BSF program. For
example, some of our decisions for
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action involve expanding opportuni-
ties for forestry-related employment,
academic advising with respect to
leadership opportunities, and student
mentoring activities designed to en-
hance core competencies. These and
other actions are presented in section
lll. Revision of the BSF Curriculum.

Next Steps in the Overall Process.
Our process of BSF curriculum re-
vision didn’t end with Step 8, ie.,
with a new curriculum to propose
for SFASU and state-level approval
to implement in the fall of 2014. Our
six three-hour faculty meetings in
April and May of 2013 provided key
direction and decisions for change,
but we have important work to do
that is based on our faculty decisions.

For example, key changes are being
implemented in the timing and con-
tent of intro-level courses, summer
Field Station, and capstone courses,
as well as in other courses through-
out our BSF curriculum. We have
also had focused, small-group fac-
ulty meetings to develop, refine, and
implement specific changes, but the
process is dynamic. It will be nec-
essary for our faculty to take action
on a continuing basis, dealing with
recommended changes to address
technical, general, and personal com-
petencies, and emphasizing extra-
curricular as well as curricular areas.

To ensure these discussions, deci-
sions, and actions take place on a
continuing basis, our process must
continue with leadership from dedi-
cated faculty and administrators.
True and consistent commitment is
needed to achieve the primary goal
of continuing to produce society-
ready BSF graduates, effectively
meeting the evolving needs of soci-
ety and forestry employers.

Another key to success in keeping
our BSF curriculum well-focused in
the long-run is the continuing need
to interact with, and be held account-
able by, the community of forestry
professionals and employers of our
graduates. Our faculty must continue
to report to these stakeholders on
changes made based on their input,
and to listen to further changes as
needs evolve over time. This need in-
cludes all aspects of the curriculum,
but also includes extra-curricular
efforts, particularly to build general
and personal competencies.

SFASU is accredited by the Southern
Association of College and Schools
(SACS), and our BSF program is ac-
credited by SAF. As part of both ac-
creditation processes, we collect and
evaluate information on student per-
formance. Each year, for example,
we collect evaluative information
for SACS on presentation skills in an
upper-level forestry course, as well
as information on writing skills and
technical forestry knowledge in our
capstone course in the BSF degree.
Faculty meet at least once each year
to discuss overall results and trends,
and where appropriate to develop
action plans to address needs for
improvement. Since our curriculum
will be revised, we will also meet
to discuss revising our approaches
to evaluate student performance for
both SACS and SAF.

Finally, in describing our overall pro-
cess of curriculum revision, on page
15 we presented four objectives. The
fourth objective was to provide lead-
ership in the scholarship of teaching
and learning in BSF curriculum de-
velopment. This objective is a part
of the college’s Strategic Plan for
2011-2015. Our faculty and admin-
istration will address this objective
through publications based on our

18

work to date, through future research
and scholarly activity on this topic,
and through presentations at local,
regional, and national conferences.
We will, for example, work with
other universities to develop and
share “best practices” in curriculum
revision, following important recom-
mendations in NAUFRP’s Under-
graduate Educational Enhancement
Strategy (Layton et al. 2011).

In this section of the monograph, we
describe our overall process of cur-
riculum revision. The reason for this
emphasis is because we believe the
process is absolutely critical to suc-
cessful curriculum revision, both
short term and long term. We believe
that major curriculum revision can
only be successful and sustained in a
dynamic world if the process is well-
planned and implemented on a con-
tinuing basis.

In our review of forestry literature,
for example, we described a 100-
year history of forestry leaders plac-
ing dramatic emphasis on the need
to strengthen people skills in our
BSF degree programs. Why have
we failed to address this need effec-
tively? We mentioned a few potential
reasons in our literature review (sum-
marized in Figure 2), but it also may
be true that we have paid too little at-
tention to developing and using cur-
riculum revision processes that will
overcome systemic biases that tend
to emphasize technical competencies
and maintain the status quo. To ad-
dress systemic problems effectively,
systemic solutions are needed, hence
we believe that the curriculum revi-
sion process is just as important as
the product.



B. Research Process and
Results

Our research process was designed to
address three fundamental questions:
a. What are the knowledge areas,
skill sets, abilities, and behav-
iors that are most important for
entry-level foresters in the 21st

century?

b. At SFASU, how are we perform-
ing in preparing BSF gradu-
ates with the most important
knowledge, skills, abilities, and
behaviors?

c. How can we revise our BSF
program to address areas of
discrepancy between question
1 (importance) and question 2
(performance)?

Figure 3 provides a general outline of
our overall curriculum revision pro-
cess. In Figure 3, the research pro-
cess includes Steps 2 through 7, from
survey design and focus group plan-
ning (Step 2) in the summer of 2012,
through analyzing and interpreting
survey and focus group results (Step
7) in March of 2013.

Our basic research process is out-
lined in Figure 4. The research pro-
cess involved mixed methods, ie.,
we used both quantitative (survey)
and qualitative (focus group) meth-
ods to collect and analyze data that
would address the fundamental ques-
tions above. In educational research,
the process we used has been called
a “concurrent triangulation design”
(Creswell 2009). The advantage of
this approach is that important re-
search results and conclusions can be
cross-checked for support and vali-
dation using both methods.

Here we provide details of the meth-
ods we used and the results we ob-
tained for both the survey and focus
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Figure 4. Our mixed methods research approach involved a concurrent
triangulation design (Creswell 2009).

Survey of Alumni
and Employers

Quantitative +

Collect
Quantitative
Data

Analyze
Quantitative
Data

Focus Groups of
Employers and Others

Qualitative

Collect
Qualitative
Data

Analyze
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Data

Compare Results

group components of our research.

1. Survey of alumni and employers

The survey instrument.

Our six-person research team met
twice a week during the summer of
2012, primarily to design a survey
instrument that would effectively ad-
dress questions a, b, and c (above).
We found published work that was
very helpful, particularly in terms of
survey methods that could be applied
to address these questions in the con-
text of curriculum revision.

References that were helpful in de-
signing and conducting our survey
include: Berdrow and Evers (2011);
Caldwell et al. (2011); the Coali-
tion of Natural Resource Societies
(2011); the Institute of Museum and
Library Sciences (2009); Kane et al.
(1990); Layton et al. (2011); Robin-
son and Garton (2008); Sample et al.
(2000); Society of American Forest-
ers (2011); Swing (2010); The Wild-
lilfe Society (2012); and Yoon et al.
(2010).

We developed and used a survey in-
strument with four parts:
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Part 1. Basic information on the
respondent’s ties to forestry and
SFASU’s forestry program.
Part 2. Perceptions regarding
various knowledge, skills, abili-
ties, and behaviors (importance
and performance).

Part 3. Evaluation of education
issues, procedures, and mastery.
Part 4. Employment and basic
demographic information.

For peer review, a draft copy of the
survey was sent to three external col-
leagues with extensive expertise in
survey design and implementation.
We made changes in the instrument
based on their input, and we also pi-
lot tested the survey with graduate
students and faculty in our program.

The survey cover letter and the com-
plete survey instrument are presented
in Appendix A. Part 2 of the survey
included 48 competency items that
were grouped in six curriculum focus
areas:

Managing Forest Resources —
16 competency items (numbered
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1 through 16 in question 10, Part
2 of the survey);

Applying Reasoning and Criti-
cal Thinking — 6 competency
items (numbered 17 through 22);
Managing Self — 6 competency
items (numbered 23 through 28);
Communicating and Col-
laborating — 9 competency items
(numbered 29 through 37);
Leading and Managing People
— 5 competency items (numbered
38 through 42); and
Engaging in Transformative
Learning and Leadership — 6
competency items (numbered 43
through 48).

In Part 3 of the survey instrument,
we asked respondents to consider
statements that involve the depth
and breadth of the forestry profes-
sion (question 16 in Part 3). We
also asked how involved society-
ready foresters should be in major
issues and challenges such as climate
change and invasive species (ques-
tion 17 in Part 3). These issues and
challenges are based on relatively re-
cent, significant studies of transfor-
mational forces affecting forests in
the 21st century (see Wear and Greis
2013, for example).

The survey also included open-end-
ed questions to ensure respondents
could express complete opinions on
the importance of competencies, as
well as on our performance. Alumni
were also asked about their overall
experience as forestry students at
SFASU.

Conducting the survey.

Before sending the survey, we com-
pared several sources of informa-
tion to update our contact list for
BSF alumni. For employers of BSF
graduates, both current and prospec-
tive, we went through several cycles

of circulating lists to our faculty. This
process helped update contact infor-
mation, and also helped ensure we
included as many current and poten-
tial forestry employers as possible.

The process of developing and con-
ducting the survey involved several
steps, based on Dillman et al. (2009):
* Aletter from the college dean
was mailed to 3,250 alumni
and employers on November 1,
2012, to introduce the upcoming
survey, and to ask if respondents
would prefer a paper or elec-
tronic version of the survey. Each
letter included a self-addressed,
postage-paid card to be filled out
and returned, verifying contact
information and survey prefer-
ence (paper or electronic).
Paper surveys were mailed to
1,728 people on November 27,
2012.
Electronic surveys were sent to
1,551 people on December 4,
2012. Qualtrics software was
used to design and conduct the
electronic version of the survey.
¢ A reminder card was sent (mail
and electronic versions) on De-
cember 12,2012.
A second copy of the paper sur-
vey was mailed on December 27,
2012.
Electronic reminders were sent on
December 18, 2012, and on Janu-
ary 2,8,and 17,2013.
The closing date for responses to
both paper and electronic survey
versions was February 14, 2013.

Survey data and response rate.
After all mailings, we received 227
paper survey responses and 573 elec-
tronic responses — a total of 800 sur-
vey responses. The response rate was
just over 24%, and our sampling er-
ror was estimated to be 3% at a 95%
confidence level.
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We used Statistical Analysis System
(SAS) software to run a data impu-
tation procedure (Allison 2001) to
address missing data, a common
problem in social science research.
Data imputation is a Bayesian sta-
tistical technique that creates esti-
mates of missing data based on all
the other data that are not missing. In
this analysis, we used a combination
of Maximum Likelihood estimation
and Markov Chain Monte Carlo sim-
ulation to generate five datasets from
which the mean values of all missing
data were estimated. Our data includ-
ed a total of 4,000 observations from
which to calculate mean missing data
values.

A total of 671 of the 800 survey re-
sponses had missing data. Respon-
dents who did not provide complete
importance rating data for all 48
competency items in Part 2 of the
survey omitted, on average, 5-10% of
the items (min = <1%, max = 33%).
Respondents who did not provide
complete performance rating data for
all 48 competency items in Part 2 of
the survey omitted, on average, 20-
30% of the items (min = <5%, max =
67%). Responses to open-ended sur-
vey questions suggest that those who
were not recent graduates may have
omitted performance ratings due to
concerns that their experience may
not reflect current conditions.

Relative efficiency (%) is a measure
of the effectiveness of the data im-
putation process. Data efficiency
should exceed 80%. In this survey,
data efficiency exceeded 90% for all
importance and performance ques-
tions. The lowest efficiency score for
any item was 87%, so even questions
with relatively high missing data
percentages showed high efficiency
following the imputation procedure.
Based on these results, we conducted



further analyses using the imputed
dataset with all 800 survey responses
included. Only missing data were
imputed, i.e., all observed data were
used as recorded on the survey in-
strument.

Who participated in the survey?
To assess the overall pool of survey
response information we received,
we reviewed several statistics on re-
spondents.

* Academic Background: Respon-
dents graduated from college
over a range of 64 years, from
1948 to 2012; the median year of
graduation was 1986. About 21%
of respondents graduated from
college between 2000 and 2012,
21% in the 1990s and 21% in the
1980s. About 28% graduated in
the 1970s, and less than 10% in
the 1960s. Six hundred and four
respondents, just over 75%, were
graduates of the BSF program at
SFASU.

Retirement Status: Seventeen
percent of respondents indicated
they were retired.
Sociodemographic Background.:
The respondent pool was fairly
homogeneous in terms of gender,
race, and ethnicity. However,
survey respondents represented
a variety of ages and levels of
educational attainment. About
one-third were less than 45 years
old; the median age category was
45-54. About 84% were males
and 16% females. Twenty-six
respondents (about 4%) self-
identifed as Hispanic or Latino.
Nearly 96% indicated that they
were white. Sixty-five percent
reported their highest level of
educational attainment as a
bachelor’s degree, and another
34% reported having a master’s
or doctoral degree. Household
income for respondents in 2011

ranged from less than $15,000
to over $250,000. The median
income category was $75,000-
$99,000. About 41% reported an
annual income of $100,000 or
more.

Survey results: Self-assessment.
In question 15, Part 3 of the survey,
we asked respondents the extent to
which they believed they currently
demonstrated the knowledge, skills,
abilities, and behaviors that were
grouped into six curriculum focus
areas. Our five-point Likert-scale in-
cluded:

(1) Do Not Demonstrate at All,

(2) Somewhat Demonstrate;

(3) Moderately Demonstrate;

(4) Demonstrate Quite a Bit;, and

(5) Fully Demonstrate.
For this question, mean responses
for the six curriculum focus areas
were highest for Applying Reason-
ing and Critical Thinking (4.48),
Managing Self (4.47), and Commu-
nicating and Collaborating (4.39).
The mean was lowest for Managing
Forest Resources (3.47), but this
curriculum focus area also had the
highest variability.

Survey results: Breadth of exper-
tise.
In question 16, Part 3 of the survey,
we asked respondents their opinions
on the relative value of a specialist’s
skill set and the skill set of a forester
with a broad-based forestry educa-
tion. Each of the seven subparts of
the question asked for respondents’
perspectives on the importance of
depth versus breadth of knowledge
and skills for practicing foresters.
The five-point Likert scale response
options for each statement were:

(1) Strongly Disagree;

(2) Somewhat Disagree;

(3) Neither Agree nor Disagree;

(4) Somewhat Agree; and
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(5) Strongly Agree.

Results of our survey are very much
aligned with a basic tenet of SAF
(2011), that “Forestry is an interdis-
ciplinary profession.” This statement
received the highest mean score
(4.61) of the seven items listed, and
the standard deviation for this item
was the smallest for this subset of
statements, indicating a relatively
high level of agreement among re-
spondents. These results also sup-
port comments made by Robison
(2005) and others that the strength of
a professional forestry degree is the
“expertise of breadth.” All four of the
items listed in this subset that specifi-
cally involve breadth of expertise re-
ceived mean scores above 4.

Meanwhile, respondents gave the
statement “To meet the challenges
of the future, foresters should have a
single disciplinary focus” the lowest
mean score for this subset of ques-
tions.

Survey results: Breadth of issues.
Question 17 in Part 3 of the survey
asked respondents how involved
they think foresters should be in ad-
dressing each of eight different is-
sues. Respondents were given five
possible responses:

(1) Not Involved At All,

(2) Somewhat Involved,

(3) Moderately Involved,

(4) Quite Involved; and

(5) Extremely Involved.

Results for the eight issues are listed
below by mean score, from highest
to lowest:

Mean
(Std. Dev)
Invasive plants, 4.27
insects, and diseases (0.783)
Changes in water 4.23
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availability, water (0.798)
quality, and instances

of water stress

Controversy sur- 4.10
rounding land man- (0.921)
agement decision

making

Changes in wildfire 4.10
regimes (0.888)
Bioenergy develop- 3.95
ment (0.891)
Forest fragmentation 3.93
and ownership par- (0.937)
celization

Population growth 3.61
and redistribution (1.067)
Climate change and 3.53
its effects (1.154)

Respondents’ ratings show that they
feel foresters should be at least “mod-
erately involved” in all eight issues.
The item with the highest mean score
was “Invasive plants, insects, and
diseases,” indicating that foresters
should be very actively involved in
preventing, monitoring, and control-
ling invasives. The challenge of in-
vasives was followed very closely in
importance by water issues. The two
items with the lowest mean scores,
population growth and climate
change, also had the highest stan-
dard deviations, indicating the most
disagreement among respondents on
how involved foresters should be in
these issues.

Survey results: Competency
groupings and internal consis-
tency.

The 48 competency items in question
10, Part 2 of the survey, reflected six
curriculum focus areas that we be-
lieved were essential to functioning
as a full performance forestry profes-
sional in the future. Some of these

skill sets may seem non-traditional.
Truthfully, we felt that we should
incorporate skills long-recognized
as essential for foresters and natural
resource professionals, as well as
emerging skills related to business
entrepreneurship, globalization, and
the digital age.

Factor analysis was used to explore
(exploratory factor analysis) and
confirm (comfirmatory factor analy-
sis) how the 48 competency items
grouped together into factors that
explained the variance observed in
the survey data (Yoon et al. 2010).
Through factor analysis we expect-
ed to find that the six curriculum
focus areas would break out into
six separate groups; instead, factor
analysis revealed that all 48 compe-
tency items can be grouped into one
group. That is, all 48 competency
items were present in the First Fac-
tor, which represented 75% of the
variability explained. This is an un-
expected result, but it suggests that
the 48 competencies explain more of
the variability associated with what
respondents consider to be essential
for society-ready foresters than they
do if broken into separate groupings.

Next, we conducted a Cronbach’s
alpha analysis (Cronbach 1951) to
examine the internal consistency of
each of the six curriculum focus ar-
eas. From factor analysis, we knew
that we had one factor. However, is
it possible that each curriculum focus
area could maintain its own identity
(so to speak) within the whole? Re-
sults showed that the six focus areas
have very good to excellent inter-
nal consistency — Cronbach’s alpha
scores for each curriculum focus area
varied from 0.87 to 0.93 on a scale
fromOto 1.

Cronbach’s alpha analysis indicated
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that 47 of the 48 items contributed
to higher alpha scores within their
respective curriculum focus area.
The only item that did not improve
the internal consistency of the survey
groupings was “Be able to speak two
or more languages.” If this item were
to be omitted from the Communi-
cating and Collaborating curricu-
lum focus area, the Cronbach’s alpha
score for the focus area would go up,
from 0.89 to 0.91.

Survey results: Mean weighted
discrepancy scores.

To help assess areas we need to
strengthen
lum, we calculated and compared
mean weighted discrepancy scores
(MWDS) using survey results for
importance and performance for the
48 competency items (Borich 1980).
This is a mechanism for what Borich
called “needs assessment” in training
programs, in our case an undergradu-
ate curriculum.

in the BSF curricu-

For each competency item, the
MWDS is calculated by taking the
difference between importance and
performance (the discrepancy), and
weighting this difference based on
the level of importance for the item.

If a specific competency’s impor-
tance score is high, but the perfor-
mance score is low, for example,
the discrepancy will be relatively
high and the weight given to the
discrepancy will also be high. This
will result in a relatively high rank-
ing compared to competencies with
lower importance, or where the level
of discrepancy between importance
and performance is less.

We ranked the 48 competency results
in question 10, Part 2 of the sur-
vey, by mean weighted discrepancy
scores, and the 10 highest priorities



to strengthen in the BSF curriculum
were:
1. Use oral communication ef-
fectively.
2. Establish positive supervisory
relationships.
3. Engage effectively in conflict
management.
4. Manage one’s schedule and
workload efficiently.
5. Be an effective listener.
6. Use written communication
effectively.
7. Be decisive when necessary.

oo

. Understand audiences.
9. Analyze, prioritize and solve
problems.
10. Be able to work effectively on
multiple projects.

This analysis also showed that for
four competency items our perfor-
mance scores were higher than the
importance scores. These items were:

* Manage forests for human use
and enjoyment,

o Use forest management practices
to achieve wildlife management
goals;

* Know how to identify tree, non-
tree and wildlife species; and

* Manage forest wildlife popula-
tions.

We also averaged the MWDS for
each of the six curriculum focus ar-
eas. Each of the six averages was
negative, indicating that overall,
importance scores were higher than
performance scores for each of the
six areas. The biggest gaps were in
people-related skills and competen-
cies as shown below (the number
in parentheses below is the average
MWDS):

Leading and Managing People
(-3.2)

Managing Self (-2.5)
Communicating and Collabo-

rating (-2.4)

Engaging in Transformative
Learning and Leadership (-2.1)
Applying Reasoning and Criti-
cal Thinking (1.7)

Managing Forest Resources
(-0.7)

Survey results: Importance-Per-
formance Analysis. In Question 10,
Part 2 of the survey, we asked two
main questions for each of the 48
competencies:

(1) How important is it that forest-
ers demonstrate competence in
this skill set?

(2) How successful is SFA in
producing foresters who have
the knowledge, skills, abilities,
and behaviors that make up this
competency?

Since there are two scores for each
competency, i.e., importance and
success (or performance), the re-
sults can be illustrated in a chart
with two axes. This type of analysis
is termed Importance-Performance
Analysis (IPA), and has been used
in many academic and business set-
tings; the original reference, Martilla
and James (1977), is in the Journal of

Marketing.

IPA charts for the 48 competency
items are presented in Appendix B,
with one overall chart (all 48 compe-
tencies) followed by a chart for each
of the six curriculum focus areas.
In these charts we plotted the mean
scores for importance on the Y axis,
and mean scores for performance
on the X axis. [Recall that all mean
scores are included in Appendix A,
where the survey instrument is pre-
sented.]

In an IPA analysis, there are various

ways to determine what values to use
for the X-Y intercept. In our case,
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we calculated the grand mean for all
the importance items (4.23) and the
grand mean for all the performance
items (3.8) and then took the mean
of the two scores (4.01). We decided
to place the origin for each chart,
i.e., the X-Y intercept, at (4.0, 4.0)
so that, in our survey, anything that
rises above “Somewhat Important” in
importance ratings and above “Quite
Successful” in performance ratings
would fall in the upper right quad-
rant. This quadrant has been labelled
“Keep Up the Good Work” in the lit-
erature. Similarly, any items that rise
above “Somewhat Important” for im-
portance ratings but do not achieve a
“Quite Successful” rating or higher
for performance would fall in the up-
per left quadrant. This quadrant has
been labelled “Concentrate Here.”

To help detect trends through visual
inspection, the IPA charts in Appen-
dix B highlight all of the data points
for each of the six curriculum focus
areas. The numbers and color coding
on the IPA charts correspond with the
numbers and color coding of compe-
tency items in the survey instrument
in Appendix A.

Survey results: Open-ended ques-
tions.

Three questions in the survey were
open-ended, allowing respondents
to provide: additional comments on
the “importance of competencies”
(Question 11); additional comments
on SFASU’s “success in produc-
ing society-ready foresters” (Ques-
tion 12); and for alumni, additional
comments on “your experience as a
forestry student” at SFASU. These
three questions generated a total of
40,355 words of text, reflecting a
high level of interest and engagement
on the part of alumni and employers
who responded to the survey. Re-
spondent comments are a rich source
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of data to strengthen the BSF pro-
gram in the future.

Some respondents emphasized the
importance of technical skills: “For
a bachelors degree, I think the fo-
cus should be on the basics such as
dendrology , silviculture, pathology,
entomology, ecology, fire, wildlife,
GIS, soils, hydrology, mensuration,
etc. I have trained a lot of recent
grads from different schools and they
are all weak in dendrology, many
can'’t read aerial imagery, and some
haven’t even learned how to use cli-
nometers or increment borers.”

Other respondents emphasized the
importance of integrating technical
skills (e.g., conducting forest inven-
tory) and general skills (e.g., apply-
ing reasoning and critical thinking):
“[the] ability to assess, inventory,
forecast, identify problems, develop
alternatives, compare and evaluate
alternatives, and then provide mean-
ingful, concise results with clear and
pertinent analysis—with a recom-
mendation—in a manner that fully
informs decision makers.” Respon-
dents also recognized that beyond
“basic  competencies  thoroughly
understood,” graduates also need
“drive, determination and a willing-
ness to put their boots on the ground”
(personal skills).

Some respondents viewed technical,
general and personal competencies
as working together in a mutually
reinforcing fashion: “I work now as
an arborist, but my forestry training
at SFA has been invaluable.. The real
work is with the trees and the people
that own them, and we need indi-
viduals who understand tree biology,
physiology, mechanics, pathology
and pest management, etc. Produce
these skills along with a healthy dose
of business acumen and public rela-

tions skills. Above all, they need to
be able to communicate verbally on
the individual level as well as group
presentations. They need to be able
to write well, both in popular article
style and technical paper style.”

Respondent comments suggest that
then (and now) forestry schools may
not train students in all areas required
for success: “I checked ‘do not know’
on many, many questions. It has been
some time since I graduated, so I can
only speak from experience. When I
graduated I had no idea how much
public interaction I would be required
to undertake, and quite frankly I was
not prepared. I manage a large public
property—interactions with people
are crucial to success and being able
to deal with many different mindsets
cannot be overstated.”

One respondent identified a gap be-
tween the importance of communica-
tion skills and the extent to which it is
evident in the workplace: “By far the
most important and somewhat un-
common skill is effective verbal and
written communication.” Another re-
spondent highlighted the importance
of communicating, collaborating, and
managing people: “Forest manage-
ment is a business. There needs to be
more emphasis on business manage-
ment, working together as teams, and
communication, both internal and ex-
ternal. Managing timber, managing
wildlife equals managing people.”

Respondents also felt that commu-
nicating effectively through face-to-
face and digital formats may become
increasingly important: “/n general,
forest managers are increasingly re-
quired to be tech savvy communica-
tors.. [foresters have to] communi-
cate complicated scientific principles
to a wide range of people with vary-
ing abilities to understand them.”
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Considering global level challenges,
one respondent summarized what he
believes will be required of future
foresters: “To work for the betterment
of society, not just forest profits. To
be aware that we are now a global
culture (and global economy) and be
able to work within these large pa-
rameters.”

In sum, responses to the open-ended
survey questions highlight the im-
portance of an interdisciplinary, inte-
grated forestry curriculum that builds
competence and capacity to apply
technical, general, and personal skill
sets to address ever more challenging
environmental and social needs.

Survey results: Overall messages
The fundamental, overall messages
resulting from our survey are remark-
ably similar to the results of surveys
of forestry professionals in 1949-50
(Barrett 1953), and during the 1990s
(Brown and Lassoie 1998, and Sam-
ple et al. 1999, 2000). The basic mes-
sage is that we are doing relatively
well in terms of preparing graduates
with technical knowledge and skills,
but we need to strengthen skills,
abilities, and behaviors that relate to
working effectively with people.

Comparing our results with earlier
surveys, one of the most striking
findings is that the top-ranked and
the bottom-ranked skills in 1949-50
(of 700 foresters surveyed regarding
57 skill sets) were identical to our
results in 2012-13 (with 800 forest-
ers and 48 skill sets). In the 1949-
50 survey, Barrett (1954) reported
“Speaking and Writing,” as the high-
est ranked skill, while in our 2012-13
survey the highest MWDS was “Use
oral effectively,’
and the sixth-ranked was “Use writ-
ten communication effectively.” The
lowest-ranked skill set in 1949-50

communication



was “Foreign language,” while ours
was “Be able to speak two or more
languages.”

If you only consider importance,i.e.,
if you don’t include performance in
the analysis, the highest-ranked of
the 48 skill sets in our survey was
“Conduct oneself in a professional
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manner,” with a mean Likert score

of 4.74 on our 5-point scale.

In the next subsection, we describe
our focus group process and results;
both survey and focus group results
were used to extensively revise the
BSF curriculum, as summarized in
section lll. Revision of the BSF Cur-
riculum. In section lll we include a
more extensive summary of our sur-
vey results for the 48 skill sets, in
the context of redesigning our cur-
riculum using a model that focuses
on three broad areas of competency:
technical, general, and personal.

2. Focus Groups

The focus group process.

The methods we used to plan and
conduct focus group sessions is based
on recommendations in Designing
and Conducting Mixed Methods
Research (Creswell and Plano Clark
2011) and Focus Groups: A Prac-
tical Guide for Applied Research
(Krueger and Casey 2000).

Our six-person research subcom-
mittee developed an initial script
for conducting the focus group ses-
sions; the script was refined based on
faculty input. The order of informa-
tion and the basic list of focus group
question are presented in Appendix
Cl.

In general, in focus groups we con-
centrated on the same knowledge
areas, skill sets, abilities, and be-

haviors that were in our survey, but
we encouraged participants to bring
specific technical and general com-
petencies to the discussion. All focus
group participants had completed a
survey, so they were familiar with
the basic outline of our questions,
and also with specific competency
items we were assessing for the BSF
curriculum. Participation was volun-
tary, and all participants understood
that they could refuse to respond to
any questions and/or to end their in-
volvement in the session at any time.

We wanted to use these sessions to
obtain more in-depth information
than we would obtain in our survey,
and for most topics we allowed par-
ticipants to lead the direction of the
discussion. All sessions were facili-
tated, however, to ensure that our
basic outline of topics was covered
and to ensure consistency from ses-
sion to session. Where appropriate,
questions were followed by addition-
al questions to obtain more in-depth
information. Rather than simply dis-
cussing “communication skills,” for
example, we had the ability to ask
about specific types of communica-
tion skills.

The sessions were facilitated by the
educational research specialist mem-
ber of our research subcommittee.
This ensured that we followed best
practices in terms of focus group
protocol, and participants would
also know that the facilitator had no
personal interest in the outcome of
discussions. Each session was also
attended by a forestry subject matter
expert, who recorded audio for each
session (with permission from all
participants), took notes, and record-
ed observable demographic informa-
tion. A forestry faculty member who
was also a member of the research
subcommittee attended focus group

25

Il. Curriculum Revision Process and Results

sessions, providing additional logis-
tical and subject matter support.

The discussion of each question was
allowed to continue in each focus
group until the facilitator felt the
point of theoretical saturation had
been reached (Lindlof and Taylor
2011). This was also true for any
side topics that were brought up in
the discussions. The focus group ses-
sions ranged in length from 60 to 90
minutes.

We conducted focus groups with
individuals in each of the following
categories, based on major career
pathways of our BSF graduates:
Employer/employment Sector
* Texas A&M Forest Service
* Forestry consultants
* USDA Forest Service
* Timberland Investment Man-
agement Organizations (TIMO)
* Forest industry
Special Areas of Expertise
* Wildlife
¢ Forest health
* Forest recreation
Other Key Stakeholders
* High-level forestry leaders
* Forest landowners
¢ Female forestry professionals
¢ SFASU alumni (BSF) within 5
years of graduation

We conducted 15 focus group ses-
sions, plus two single-person inter-
views, for a total of 58 participants
and an average of four participants
per focus group.

For consistency, the audio recording
of each session was transcribed by
a member of our college’s adminis-
trative staff. Transcripts of the focus
group sessions were made available
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to forestry faculty, so that any fac-
ulty member with an interest could
review the “raw” qualitative data be-
fore or after the faculty meetings in
Step 8 of Figure 3.

Who were the participants?

Our goal was to include “information
rich” participants in these sessions,
consisting of past, current, and po-
tential employers of SFASU’s BSF
graduates. Potential participants were
identified through placement records,
supplemented through iterative input
from faculty, staff, and other forestry
professionals.

Potential participants were contacted
by e-mail or telephone. Each person
who agreed to participate received
reminders to complete the written
survey and attend their focus group
session. Sessions were held in multi-
ple locations across Texas to enhance
convenience for participants.

Of the 58 focus group participants,
50 were men and eight were women.
They represented a wide range of
ages, sectors of employment, geo-
graphic locations within Texas, and
positions within their agencies and
organizations. Participants ranged
from two years out of college to more
than 70 years old. They included self-
employed consultants, entry-level
hourly employees, and high-level
administrators and managers from
all Texas regions. Thirty-two of the
58 participants were SFASU BSF
alumni, and all participants were cur-
rent or prospective employers of BSF
graduates.

Analysis of focus group results.

To begin the qualitative data analy-
sis, we read the transcripts to obtain
an overall sense of participant com-
ments. Beside each line or paragraph,
we generated labels to reflect poten-

tial coding categories (e.g., compe-
tencies, curriculum dimensions, cur-
rent and future hiring needs, etc.).

Next, using ATLAS.ti qualitative
analysis software, we coded seg-
ments of interview text according to
the preliminary coding category list,
adding new coding categories as nec-
essary to fully code all transcripts.
We then sorted the coded text into
coding categories. A careful review
of the text within each category al-
lowed us to discern the similarities,
differences, and the frequency of par-
ticipant responses.

We then re-read the focus group tran-
scripts and field notes, seeking con-
tent that may have been overlooked,
material that was unexpected or
counterintuitive, and additional com-
ments that might help to illustrate the
range of participant experiences and
perspectives.

The process of analyzing the focus
group transcripts, described above,
was based on Glaser and Strauss’s
(1967) method of constant com-
parison, and Miles and Huberman’s
(1994) and Creswell and Plano
Clark’s (2011) suggestions for cod-
ing qualitative data. We also created
word clouds from the focus group
transcripts to visually depict the ma-
jor topics discussed during each ses-
sion.

Focus group results: Themes.
An analysis of the focus group tran-
scripts generated four themes (Figure
5). That is, to ensure that the BSF
curriculum fosters the technical,
general and personal competencies
required for graduates to become
society-ready foresters or natural re-
source professionals, SFASU must:
1. Maintain curricular breadth;
2. Promote skillful communication,;
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3. Challenge comfort zones; and
4. Foster the ability to “connect the
dots.”

Theme 1 — Maintain curricular
breadth.

Focus group respondents identified
a wide array of knowledge, skills,
abilities and behaviors that future
foresters will need, including: soils,
soil chemistry, water, watersheds, in-
sects, forest pathology, wood chem-
istry, maps, topography, navigation,
GIS, economics, business skills, how
to use technology, dendrology, silvi-
culture, logging operations, how to
make a budget, math, ecology, regu-
lations, how to conduct negotiations
and write contracts, forest mensura-
tion, ecological restoration, hydro-
logical restoration, time manage-
ment, range management, statistical
sampling, how to use spreadsheets,
desktop publishing ... The list goes
on.

When asked what they would look
for in a forestry graduate, one mem-
ber of a joint Texas A&M Forest Ser-
vice / Federal Agency focus group
indicated, “/We want] somebody
that is really a master of nothing, but
[has a] wide range. We want some-
body who...if you need to go help a
forester cruise timber, you can do it.
If you need to sit down and write up
a professional permit, you can do it.
We are looking for a wide range all
across the board. That is what I do
like about SFA—there is everything
there.” Another person in that focus
group echoed this sentiment, “We
are looking for that Jack or Jill of all
trades.”

How then should forestry and natu-
ral resource curricula be developed?
What topics should be included?
What sidebars should be erected?
One wildlife professional responded,



Figure 5. Four themes from focus groups sessions that provide
context for technical, general, and personal competencies
for society-ready BSF graduates.
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Promote skillful
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Challenge comfort
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“I just don’t think you could ever
teach a broad enough curriculum.
I know there’s got to be a practical
balance of depth and width. Width
is really important.” A wildlife col-
league concurred, “Having a diverse
background makes someone well-
rounded, and might make them more
capable of doing more things.”

When participants wrestled with
breadth versus depth, their answer
was less philosophical and more
practical: “A lot of times the depth
of your knowledge just comes with
time” (Wildlife professional). One
Texas A&M Forest Service / Fed-
eral Agency focus group participant
suggested that it was essentially the
employer’s job to provide depth: “I
would much rather have somebody
that has a breadth to their knowl-
edge, because I can take that individ-

4

Foster the ability to
“connect the dots”

ual, I can zero in on specifically what
they need to know for their job, and
we can train them. We can give them
the depth.” Similarly, a forest health
professional remarked, “I would
lean more toward a broader base
because they don’t know what the
Jjob situation is going to be. With the
broader background, they may find
better opportunities ... Once they
decide they want to continue with
their education, that’s when [they]
go more in-depth and specialize in
something. So I'd like to see more
of a broad-based background on an
undergraduate level, then more spe-
cialized.”

Finally, the availability of almost
limitless online resources may sup-
port a broad-based curriculum: “You
don’t need a great depth of knowl-
edge to be aware of the basics of dif-
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ferent biological systems, social sys-
tems, economics or whatever. It’s in
our ... everyday careers that I think
we can specialize and dig down just
as deep as we need to ... with new
technologies, it’s just getting easier
and easier to find the resources and
information we need” (Wildlife pro-
fessional).

A broad-based curriculum may
strengthen versatility, while also
bundling more skill sets into fewer
employees. One forestry consultant
emphasized, “You need to be ver-
satile.” Another forestry consultant
highlighted why versatility is so im-
portant: “People have to have more
skills. [It used to be that] you could
hire one guy who was going to be
your woods guy. He would do all
your work in the woods. The other
guy, he might interface with your cli-
ents ... Now you have to find all of
that in one guy.”

Beyond the financial imperative of
bundling more skills into fewer peo-
ple, a broader curriculum may pro-
duce the higher-order thinking skills
required to, for example, read the
landscape: “Environmental aware-
ness. You are not just looking at trees
when you go out there. You are look-
ing at soils. [You’re] going to need
to know watersheds, and understand
the lay of the land, and topography,
and why it is doing what it is doing”
(Forest health professional). One
wildlife professionals’ comments
suggest that the challenges of read-
ing the landscape may transpose to
the challenges of reading and re-
sponding to global systems: “I look
at the globalization of the world just
in our everyday lives, and how we’re
connected to all different points of
the globe ... we do need that broad
perspective and finding people that
have that broad perspective. State
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game agencies or wildlife agencies
have suffered from tunnel vision, but
boy, times have changed.”

In the end, maintaining curricular
breadth may be a way to counter the
tendency to emphasize natural sys-
tems over social systems that one
high-level forestry leader identified:
“We’ve lost the art. Sometimes we
pour too much science into them.
It’s definitely about managing the
people.”

Theme 2 — Promote skillful com-
munication.

Participants highlighted a range
of communication skills that were
viewed as essential. A high-level for-
estry leader commented, “Technical
writing skills are critical.” A forest
recreation professional urged gradu-
ates to “Go out there and look some-
body in the eye. Carry on a conversa-
tion to get your point across.”

In an era of social media, web 2.0,
and user-generated content, one
high-level forestry leader indicated
that it is not just communication
skills, but communication filters that
are necessary: “The pictures they put
out there, and the things that are on
Facebook—they have no filter. They
have no concept what that says about
them.”

When participants assessed commu-
nication skill levels among graduates
and employees, there were mixed
reviews. One participant in a joint
Texas A&M Forest Service / Fed-
eral Agency focus group suggested,
“Most graduates are at least compe-
tent at writing, and a lot of them are
good at it. That is part of college ex-
perience, learning how to write. But
it is the speaking skills that quite of-
ten are insufficient.” A forest health
professional, however, did not agree

with this baseline assessment: “They
need a balance between technical
skills and communication skills, par-
ticularly the writing aspect. A lot of
the graduates don’t seem to be pick-
ing up the writing skills that they
should have.”

A high-level forestry leader provided
his assessment and hinted at a pos-
sible cause: “What I see lacking in
a lot of forestry graduates, no matter
where they come from, is that they’re
technically sound but they can’t com-
municate. They’re not good writers.
They’re not good speakers. And may-
be sometimes they don’t even want to
be—they don’t want to speak.”

One TIMO representative indicated
that his day-to-day communication
challenges include
ing my thoughts with people all the

“communicat-

“What I see lacking in a
lot of forestry graduates,
no matter where they come
from, is that they’re techni-
cally sound but they can’t
communicate.”

— High-level Forestry Leader

way from my bosses and their bosses
about budgetary items and things go-
ing on in the unit, and then in con-
trast, I had to be able to talk to the
guy that was running the cut machine
out in the woods, or the guy ... that
was loading a stump truck with a
stick loader. I [also] had to be able
to communicate with the fellow who
was planting foreman for a crew of
people who barely spoke English. All
that is to say, there is a wide range
of things that you can define as com-
munication.”

This TIMO spokesperson highlights
the wide range of internal audiences
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to which one must respond. How-
ever, many participants pinpointed
challenges related to communicating
with external audiences, from clients
to members of the general public. For
example, a forest health professional
cautioned, “You can’t just jump out
there and say, ‘Let’s cut these trees.’
Not anymore. You have to be con-
scious who you are talking to. He'’s
not just your landowner. You never
know who your landowner is going
to be. They need to be taught first,
up front, to get to know the person.
That’s part of personnel manage-
ment. It’s your customer/client man-
agement. Figure out who they are

first.”

Thus, a forest recreation professional
urged, “Be able to tailor a message
to your group,” while a forest indus-
try professional stressed “the ability
to communicate to varying styles and
groups of people.” This may sound
vague until you hear a wildlife pro-
fessional taking us to task, “When
you are out there dealing with a land-
owner who has a cow-calf operation,
you’ve got to understand what he is
up against.”

Given the often controversial nature
of communications in the public are-
na, one forest health professional re-
marked, “...as much as I hate to say
it, there ought to be an understand-
ing of PC [or political correctness]—
whether you like it or not, and I hate
it. But there has to be an understand-
ing of why and when it has to be used
... This is a hard class to teach ... but
I think it can be done and I think it
should be done.”

A Texas A&M Forest Service / Fed-
eral Agency focus group participant
interjected, “I think the communica-
tion skills that we are talking about
here are all important. But it’s the



application of communication skills
when you have to talk to somebody
who doesn’t agree with you, who
doesn’t like what you’re doing [that’s
where the challenge comes in].”

A forest industry representative al-
luded to a communication impera-
tive: being able to tell others what
we do and why we do it, and doing
so under challenging or even hostile
circumstances: “I think it is very im-
portant that graduates be able to talk
to others about what we do, because
[we’re in a] climate where sometimes
that is not always well-received. So 1
think that communications skills are
definitely necessary.”

In some cases, the ability to address
controversial topics under fire is as-
sessed as a condition for employ-
ment: “When I got the job I have
now, I was already working for a
company. 1 had to do a 15-minute
talk on myself. Then I had to do a
PowerPoint presentation. I was as-
signed the subject—and it was a
controversial subject. How would 1
handle that? ... [Afterwards] I had to
answer questions in front of a panel.
We probably wouldn’t do that when
we are interviewing for interns, but
we are already doing that for some
jobs” (Forest industry professional).

Theme 3 — Challenge comfort
Zones.

A Texas A&M Forest Service / Fed-
eral Agency focus group participant
made the following observation:
“A successful curriculum is going
to get people out of their comfort
zones.” To which another participant
quipped, “[In a job interview,] I want
to hear more than that you spent your
free time hunting and fishing. What
did the curriculum do that forced you
to break the mold?”

Participants offered numerous sug-
gestions for how to provide devel-
opmental challenges to students. A
high-level forestry leader advised,
“Encourage them in all those extra-

“Maybe it’s not so impor-
tant that you have a public
speaking class, but that you
incorporate a little bit of it
into almost every class you
have.”

— TIMO Representative

curricular activities. Try to cultivate
it. It’s a whole package. They need
to be mentors.” A TIMO participant
also encouraged
involvement: “Push people to that
end of things. Take them out of the
educational realm to some extent and
push [them] into a different realm.
You know, it creates acquaintances
and associations they won't get oth-
erwise.”

extra-curricular

A Texas A&M Forest Service / Fed-
eral Agency participant advocated for
leadership and service that extends
beyond the boundaries of one’s job:
“[We look for] leadership in their
fields ... go getters, highly motivated
individuals, but also people who can
be leaders in their community, who
will get out and work in their com-
munity, do civic and volunteer work,
put themselves out where they are not
Jjust being confined to the boundaries
of their job.”

Public speaking may not make many
top ten “favorite things about col-
lege” listings. Speaking in front of
any audience, but especially in front
of those whom you perceive to be un-
like you, can be nerve-wracking. One
TIMO representative confessed, “/
was scared to death of public speak-
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ing.” Having conquered this fear, he
now suggests “Maybe it’s not so im-
portant that you have a public speak-
ing class, but that you incorporate a
little bit of it into almost every class
you have.” A 5-year alumnus pro-
posed, “There should be more op-
portunities and more of a push for
students to present at the national
level.”

Many forestry majors prefer hands-
on activities over abstract concepts,
yet a wildlife professional reminded
us, “One of the paradigms that’s
changed in national forest manage-
ment is they don’t manage for timber,
for fiber production anymore.” Rath-
er, “They are managing for other
things that aren’t quite as tangible
... they are managing for diverse for-
ests, a healthy forest, one that is sus-
tainable for whatever use.”

In addition to dealing with abstract
management goals, students may
have to become more comfortable
with ambiguity. That is, there isn’t
always one right answer, one right

“[We look for] people who
can be leaders in their com-
munity, do civic and volun-
teer work, put themselves
out where they are not
Jjust being confined to the
boundaries of their job.”

— Texas A&M Forest Service /

Federal Agency Representative

way to do something. A Texas A&M
Forest Service / Federal Agency par-
ticipant suggested, “Be creative in
finding solutions to problems. A per-
son who comes in and says this is the
right way to do it, is probably going
to have challenges. We need to look
for more than one right way to do it.”
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To equate “getting foresters out of
their comfort zones” with “getting
foresters out in the woods” may seem
ridiculous. Many forestry faculty as-
sume that students have had ample
experiences in large, undeveloped
natural areas, ample opportunities to
acquire and develop skills that are
woods-related. One TIMO represen-
tative, however, related a cautionary
tale: “It doesn’t take long to learn a
compass, so I wouldn’t throw that out
if you haven'’t [already]. There are
various types of canopy cover where
you don’t get a GPS [signal], and if
you're lost when the battery runs out,
you need to be able to get back to
the truck. Quite frankly, some of the
graduates we hired last year, when
they started with us, we couldn’t
leave them out in the woods alone.
They would get lost.”

A Texas A&M Forest Service / Fed-
eral Agency focus group participant
commented, “That’s one issue that
kind of concerns me a little bit. Some
of these newer foresters coming out
of school are really computer savvy.
They can run circles around me. But
then we get out in the woods and
they’re not quite as comfortable with
some of the basics.”

A wildlife professional reflected on
a hunter’s education class that he at-
tended recently, saying, “Every kid in
there had a cell phone and was work-
ing on games or sending text messag-
es. They weren't interested in looking
at Field and Stream magazines.” An-
other wildlife professional wondered
aloud, “Where are we going to spend
our quality recreational time? Is it
going to be in front of a computer?”

Theme 4 — Foster the ability to
“connect the dots.”

Participant comments revealed the
importance of being able to integrate

technical, general and personal skills.
One wildlife professional indicated
that the kind of graduate they seek
can “apply common sense—practical
sense—to a scenario or a situation,
[moving from] problems to solutions.
And then [they] have the ability to
clearly communicate that [to oth-
ers].”

A wildlife professional indicated
that they need “geospatial analysts
who can do more than just snap lines
on a map, but actually analyze and
develop tools to use for long-range
planning.” Another wildlife profes-
sional reinforced this claim, indicat-
ing a need for employees who can
“do more than pursue specialized
projects, but [rather] ...
science among other agencies and
organizations.”

coordinate

Participants identified key questions
for curriculum development and key
needs for professional development.
A high-level forestry leader com-

“[What we need is aj true
Jfundamental understanding
of the connectedness of the
things we do when we man-
age. It’s the intricacies of
the system. It’s not thinking
single-threaded manage-
ment. It’s that true under-
standing of all the compo-
nents of the system.”

— Wildlife Professional

mented, “Universities maybe spend
too much time on classifications and
less on the interrelationships in the
natural world.” One wildlife pro-
fessional asked, “How do you tie
together functional landscapes from
the Gulf Coast to the Great Plains
for continuity of habitat? How do you
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work with private landowners and
other land managers to connect the
dots?”

Beyond simply adding new tiers to
one’s knowledge pyramid, another
wildlife professional suggested that
we may need to pursue transforma-
tive learning and leadership: “[Em-
ployees need the] ability to work
across exactly what they know to
beyond what they have been trained
in, to develop other skill sets, to see
those needs and to have the desire
to further develop themselves—and
[also to] be someone who has the
ability to make some decisions.”

Participants identified the need to
foster critical thinking/transforma-
tive learning that transcends artificial
boundaries. But what if barriers to
this kind of thinking and learning ex-
ist within the architecture of institu-
tions of higher learning? One 5-year
alumnus notes, “Taking all these dif-
ferent and varied classes gives you
the ability to really understand what’s
going on once you get out into the
real world. I feel like maybe, at some
other universities, they departmental-
ize the subjects more. So you're not
thinking how related they are to each
other—when [in fact] they’re really,
really integral to each other.”

Does departmentalization limit one’s
ability to think beyond one’s formal
training? If so, the university model
may work at cross purposes with
future hiring needs: “I think some-
one who will be successful ... will
have the ability to think beyond just
their formal training. The days of the
specialist may be [numbered] ...”
(Wildlife professional). Agency work
teams might offer a promising model
for interdisciplinary collaboration:
“We have interdisciplinary teams.
We’ll have a forester, wildlife biolo-



gist, and archeologist, and they’re all
working together to solve a problem.
I don'’t know if there’s an opportunity
to do that kind of interdisciplinary
approach, [but from] what you are
describing with some of those [issue]
scenarios, I think it would be a good
thing” (Texas A&M Forest Service /
Federal Agency employee).

Participants identified a wide range
of issues that foresters and natural
resource professionals will face in
the coming years: forest fragmen-
tation, land use conversion, global
markets, invasive species, plant pa-
thology, water quality and quantity,
water rights, population growth and
redistribution, urbanization, bioen-
ergy production, climate change,
wildfire, air quality, solid waste,
threatened and endangered species,
and even trying to maintain a level
of optimism. “We are going to be
focused on major problem solving.
You know, where is the water going
to come from? Where is the food go-
ing to come from? ... Maybe this is
a dire vision, but I think it’s going
to boil down to some hard choices”
(Wildlife professional).

A wildlife professional also high-
lighted the need to understand the
interconnected parts of the system.
He said, “/What we need is a] true,
fundamental understanding of the
connectedness of the things we do
when we manage. It’s the intricacies
associated with the system. It’s not
thinking single-threaded manage-
ment. It’s that true understanding of
all the components of the system.”
Understanding a system means un-
derstanding its capability, resiliency
and vulnerability. A Texas A&M For-
est Service / Federal Agency focus
group participant indicated, “The
role that we should be playing is that
we understand the capability of the

natural resources well enough that
we can say, ‘Here’s where you can
operate. Here are the sideboards.
But now we need to work together.”

5

Equipping students with the critical
thinking, management tools, ethi-
cal insight, and empathy required to
solve natural resource issues in the

“[Employees need the] abil-
ity to work across exactly
what they know to beyond
what they have been trained
in, to develop other skill
sets, to see those needs and
to have the desire to develop
themselves ... ”

— Wildlife Professional

future represents a huge challenge.
Aware of the scope and importance
of the issues to be addressed, a Texas
A&M Forest Service / Federal Agen-
cy focus group participant urged,
“We need to be understanding and
empathetic, to try and put ourselves
in their shoes, and then figure out
how we solve [the problem] togeth-

”»

er.

The ability to internalize resource
capabilities, cultivate empathy and
understanding, and commit to collab-
orative processes may be the crux for
everyone on the delivery end, and the
receiving end, of forestry and natural
resource curricula in the future.

Focus group results: Word clouds.
We created word clouds for 13 of the
focus group sessions, primarily for
use in faculty discussions. Two of
the word clouds are presented in Ap-
pendix C2 — one for all focus group
transcipts combined, and one for the
focus group of consulting foresters.
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These graphics simply show the rela-
tive dominance and weight of spe-
cific words that were used in focus
group discussions, based on tran-
scripts of the audio recordings. The
visuals are not quantitative measures,
of course, but they do have impact. In
the two word clouds in Appendix C2,
for example, you can easily see the
dominance of words like “people,’
“management,’” “skills,” and “com-
This general pattern
was consistent throughout the em-
ployer types and areas of expertise
represented in the focus groups.

i)

munication.

Applying research results.

The major themes from our focus
group analysis are completely con-
sistent with our survey results. The
qualitative data was in full accord
with our survey findings regarding
major competencies to emphasize in
our BSF program. The focus groups
also provided in-depth comments and
information specific to our BSF pro-
gram that will directly affect changes
in the courses we require and offer as
electives, as well as course content
and timing.

The qualitative, focus group infor-
mation, combined with the results
of the three open-ended questions in
our survey provide strong support for
specific changes to improve the over-
all effectiveness of our BSF program.

In the next section, we summarize
how we grouped the quantitative
and qualitative research results into a
new curriculum model in three broad
competency areas — technical, gen-
eral, and personal. We describe how
this new model has helped us revise
the BSF curriculum at SFASU, and
we also discuss changes that are ex-
tra-curricular but that have a strong
impact on our effectiveness in pro-
ducing society-ready foresters for
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entry-level positions or for graduate-
level education.
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A. Revised Curriculum Model
B. Changes in the Curriculum at SFASU

As described in Il. A. Overall Pro-
cess, we discussed summaries of
our survey results with professional
foresters at the annual meeting of the
Texas Society of American Foresters
in April 2013. This discussion helped
ensure that our interpretation of sur-
vey findings was accurate, and it also
helped ensure that many employers,
alumni, and other stakeholders knew
that we were taking their input seri-
ously in actions to revise the BSF cur-
riculum.

Our primary use of both survey and
focus groups results, however, was
with forestry faculty, during the six
facilitated faculty meetings held in
April and May of 2013. These fo-

cused discussions led to decisions to
significantly revise the BSF curricu-
lum, which we present in this section.
First, however, we describe a general
model of curricula that helps establish
the context for developing and imple-
menting our revised curriculum.

A. Revised Curriculum Model

In our review of literature on cur-
riculum change and forestry educa-
tion, we discovered a way to illus-
trate the relationship among broad
areas of competency that increases
understanding. The illustration was
presented by Leth et al. (2002), de-
scribing curriculum development in
Danish forestry education. They re-
ferred to three broad areas of compe-
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“Changing a curriculum is
like moving a cemetery.”

— Paul Burns (1969)

tency: “Specific, General, and Per-
sonal.” In our work at SFASU, we
use “Technical” instead of “Specific,”
but we define these three broad areas
of competency in a way that’s very
similar to Leth et al.

Technical competence relates to the
technical knowledge and skills neces-
sary to effectively practice forestry.
SAF (2011) refers to these competen-
cies as “professional;”’ they include
curriculum competencies in ecology
and biology, measurement of forest
resources, management of forest re-
sources, and forest resource policy,
economics, and administration. In
our summary of survey results, we
include the 16 competencies in the
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curriculum focus area ‘“Managing
Forest Resources” in the broad area
of technical competence.

General competence is associated
with what Leth et al. (2002) called “a
broader understanding of the context
of practice/work.” SAF (2011) in-
cludes curriculum standards in “Gen-
eral Education” that include commu-
nications, science and mathematics,
and social sciences and humanities.
In our summary of survey results,
we include the skill sets in four of
our curriculum focus areas under the
broad label of general competence:
“Applying Reasoning and Criti-
cal Thinking,” Communicating
and Collaborating,” “Leading and
Managing People,” and “Engaging
in Transformative Learning and
Leadership.” These four curriculum
focus areas include a total of 26 of the
48 competency items in our survey.

Personal competence includes “com-
petencies that are necessary for car-

rying out tasks, but are closely related
to the individual’s own personality”
(Leth et al. 2002). In our summary
of survey results, we included the six
competencies in the curriculum focus
area “Managing Self” in the broad
area of personal competence.

Traditionally, forestry curricula in the
U.S. have tended to emphasize techni-
cal knowledge and skills, established
on and overlapping with a foundation
of general education. Traditional cur-
ricula have often not been designed to
actively build personal competencies.
Although we haven’t collected and
analyzed data on this, we believe an
analysis of credit-hours in BSF cur-
ricula would support this statement,
and we also believe this reflects the
continuing call for forestry programs
to strengthen curricular emphasis on
knowledge, skills, abilities, and be-
haviors that would be included in the
broad areas of general and personal
competence.

Figure 6 illustrates the traditional cur-
riculum model as well as a revised
model, a curriculum model where
emphasis on technical competencies
continues to be strong, but where gen-
eral and personal competencies are
expanded in importance and empha-
sis.

The revised curriculum model in Fig-
ure 6 illustrates our goal in revising
the BSF curriculum at SFASU. We
will retain a traditionally strong em-
phasis on technical knowledge and
skills, while we address the challenges
of effectively incorporating more em-
phasis on general and personal com-
petencies.

Figure 7 summarizes the quantitative
results of our survey for 48 compe-
tency items, grouped as technical,
general, and personal competencies.
Figure 7 shows the mean score for
importance and performance for each
of the 48 competency items in the sur-
vey. It also shows the top ten items (in

Figure 6. Traditional and revised curriculum models based on three broad areas of competency.

Traditional Curriculum Model

: Personal

(Adapted from Leth et al. 2002.)

Revised Curriculum Model

General

Personal

Traditionally, BSF curricula have tended to
emphasize technical competencies, overlap-
ping with general competencies that were not as
strongly emphasized throughout the curriculum.
Traditional curricula often weren’t designed to
actively build personal competencies.
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Based on alumni and employer input, the

BSF curriculum at SFASU is being revised to
expand the emphasis on general and personal
competencies, while maintaining a strong
emphasis on technical competencies that have
traditionally been a strength of our graduates.
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Figure 7. Mean scores for importance and performance for the 48 competency items in the survey grouped in Technical, General,

10.

11.

12.
13.

14.

15.

16.

and Personal areas of competency.*

Technical Competencies ——>

Managing Forest Resources
Understand the ecological functioning of
natural systems. [4.46; 4.27]

Practice forestry as an interdisciplinary
profession. [4.14; 4.3.97]

Manage forest wildlife populations. [3.92;
4.12]

Understand soil and water properties and
processes. [4.31; 4.11]

Apply analytical skills to measure and
predict. [4.36; 4.29]

Manage forest resources at the stand, for-
est, and landscape levels. [4.37; 4.15]
Restore forest health and productivity.
[4.23; 3.92]

Know how to identify tree, non-tree, and
wildlife species. [4.27; 4.38]

Sustainably manage forest systems. [4.34;
4.24]

Be able to develop management plans.
[4.30; 4.00]

Use forest management practices to achieve
wildlife management goals. [3.94; 4.01]
Use geospatial technologies. [4.22; 4.04]
Manage forests for human use and enjoy-
ment. [4.03; 4.08]

Manage business enterprises related to for-
est products and services. [4.11; 3.63]
Understand the challenges that arise at
the interface of natural and social systems.
[4.13; 3.66]

Provide consumable forest products for
society. [4.14; 3.86]
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24.

25.

26.

27.

28.

General

Personal

7

Personal Competencies

Managing Self
. Manage one’s schedule and
workload efficiently. (4)
[4.53; 3.74]

Demonstrate a commitment
to life-long learning. [4.30;
3.82]

Maintain physical, mental,
and spiritual health. [4.01;
3.49]

Be able to work effectively
on multiple projects. (10)
[4.57; 3.93]

Conduct oneself in a profes-
sional manner. [4.73; 4.15]
Act with the interests of the
larger community in mind.
[4.22; 3.81]

* How to read the lists of competency items: Item 30 as an example ...

The number for
each item’s listing
is the number for

the item in the

in Appendix A2.

(1) [4.55; 3.65]

A

The listings in Figure 7 that are in bold, underlined
text, and that have a number in parentheses, are in
the top 10 skill sets where mean weighted discrepancy
scores (Borich 1980) indicated we need to strengthen the
BSF curriculum. Item 30, oral communication, ranked
number one in this indicator, for example, while item 42
ranked number two, efc.

Use oral communication effectivel

The items listed in Figure 7 are in
most cases a shortened version of
the survey competency item with
the same number in Appendix A2.
survey, as shown  Figure 7's items are listed in the sur-
vey as “the skill set being assessed.”

The two numbers in
brackets are mean
scores from the survey.
On a 5-point Likert
scale, with 5 for “Very
Important,” the mean
score for item 30 was

4.55 for importance.
The mean for per-

formance was 3.65

where 5 represented
“Extremely Successful”
See Appendix A2 for
complete wording.
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<«—— General Competencies

18.

19.
20.

21.

22.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

43.

44,
45.

46.

47.

48.

— Applying Reasoning and Critical Thinking —
17.

Apply principles and concepts to the real
world. [4.36; 3.78]

Analyze, prioritize, and solve problems.
(9) [4.49; 3.81]

Form valid conclusions. [4.42; 3.91]

Use math and statistics for analysis and
problem solving. [4.16; 4.01]

Understand how historical events and
ideas influence environmental experiences,
beliefs, and values today. [3.88; 3.74]
Address relevant moral and ethical ques-
tions. [4.08; 3.77]

Communicating and Collaborating
Understand audiences. (8) [4.30; 3.57]

Use oral communication effectively. (1)
[4.55; 3.65]

Use written communication effectively.
(6) [4.59; 3.89]

Use electronic media effectively. [4.34;
3.83]

Be able to speak two or more languages.
[3.01; 2.67]

Be an effective listener. (5) [4.46; 3.67]
Be able to explain what environmentally
responsible forest management is. [4.31;
3.86]

Engage audiences regarding complex and/
or controversial science topics. [3.99; 3.57]
Work well in teams. [4.40; 4.03]

Leading and Managing People
Allocate people and resources to accom-
plish tasks. [4.33; 3.70]

Build effective teams. [4.26; 3.71]

Be decisive when necessary. (7) [4.45;
3.75]

Engage effectively in conflict manage-
ment. (3) [4.21; 3.33]

Establish positive supervisory relation-
ships. (2) [4.33; 3.41]

Engaging in Transformative
Leadership and Learning

Create new and worthwhile ideas. [4.14;
3.54]
Apply innovative approaches. [4.16; 3.56]
Implement incremental and radical change.
[3.79; 3.40]
Be globally aware and responsive. [3.70;
3.42]
Reflect critically on past experiences. [4.22;
3.60]
Inspire others by being a role model. [4.25;
3.66]
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bold, underlined text) that were high
priorities for strengthening based on
mean weighted discrepancy scores, all
within the context of the three broad
areas of competency we wanted to
consider in revising and refocusing
our BSF program.

B. Changes in the Curriculum
at SFASU

As discussed in section Il. Curricu-
lum Revision Process and Results,
the information in Figure 7 was very
strongly supported by our qualitative
research results. Summaries of all of
our results were presented and dis-
cussed in our six faculty meetings in
April and May of 2013. That is, our
faculty meetings included summaries
that showed:

* mean scores of importance and

performance (48 items);

* mean weighted discrepancy scores
(48 items), ranked to show the top
10 areas of perceived need;

IPA charts of the survey results, to
illustrate where the data indicated
we needed to concentrate among
the 48 items;

mean survey scores for eight key
issues, from invasives and water
availability, to population growth
and climate change;

focus group results highlighting
important themes; and

word clouds to visually represent
the relative strength of topics
emphasized during focus group
sessions.

In our faculty discussions, it was un-
derstood that we could not increase
the total number of credit hours in our
BSF curriculum; currently the state-
approved total at SFASU is 130 hours.
The changes we are making involve
course content, course timing, and
other important aspects of the curricu-
lum, but they also involve changes

that are extra-curricular.

Internships and other extra-curricular
activities specifically
mended in Transforming Agricul-
tural Education for a Changing World
(National Research Council 2009).
A recent nationwide survey of em-
ployers, alumni, faculty, and students
in agriculture and natural resources
programs stressed the importance of
extra-curricular activities in building
“soft skills” (Crawford et al. 2011). All
groups in the study ranked internships
highly for this purpose, and they also
placed a high rank on co-curricular ac-
tivities and classes with collaborative,
problem-based and cross-disciplinary
learning opportunities.

are recom-

These topics and approaches have also
been recommended for educational
programs in natural resources disci-
plines (Millenbah and Wolter 2009),
wildlife (Abhat and Unger 2009),
interdisciplinary environmental edu-
cation (Vincent 2010), and as a high
priority for U.S. employers in general
(Hart Research Associates 2013).

Perhaps the most important process
described in section Il was the faculty
discussion and decisions for action.
We agree with Covey (2008) that fac-
ulty must not only have an ownership
manual when it comes to the curricu-
lum, they must have ownership.

With this in mind, guided by the mo-
tives and principles we described in
section Il that were consistently pre-
sented in our Summary Document,
and using a basic curriculum ‘map’
to display current course sequences in
our BSF program, our six facilitated
faculty meetings resulted in signifi-
cant decisions for action. An outline
of the revised curriculum is presented
in Appendix D for forest management
and forest wildlife management BSF
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degrees.

Action: Field Station.

The first significant action our faculty
voted on was to move our six-week
summer field program, called Field
Station at SFASU, from following the
junior year to following the sopho-
more year. The move requires chang-
ing pre-requisites to Field Station
(also voted on) and refocusing content
in some of the six individual Field
Station courses. In general, the em-
phasis will be on practical, field-based
knowledge and skills, i.e., how, with
more knowledge of why coming in
junior and senior courses. This move
will also require one summer when
Field Station is taught twice (post-
junior year and post-sophomore year
sessions).

From a technical competency stand-
point, some faculty have expressed
a concern that moving Field Station
will break a traditionally strong link
between forest measurements and sil-
vicultural prescriptions. The instruc-
tors will re-cast these exercises, how-
ever, and will emphasize integration
of forest measurements and silvicul-
tural prescriptions in junior and senior
courses with field-based laboratories.

Positive elements in the decision to
move Field Station included the open-
ing of the summer after the junior
year for forestry employment and/or
internship opportunities. The faculty
believe that this will create a much-
needed, extracurricular opportunity
for students to enhance technical, gen-
eral, and personal competencies. Also,
by covering field techniques exten-
sively before the junior year, we will
now have two full years in the curricu-
lum to emphasize professionalism and
other personal and general behaviors
and abilities, in addition to advanced
technical knowledge and skill sets.
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Action: Intro-level courses.

We currently require each of our BSF
majors to take three 3-hour introduc-
tory courses, one course in forestry,
one in wildlife management, and one
in recreation and human dimensions.
We voted to restructure the intro-level
course in forestry, focusing content on
two main topics — competencies and
careers — while continuing to use lab-
oratory periods to engage students in
concepts and skills that involve work-
ing outdoors.

The technical, general, and personal
competencies diagram (the new cur-
riculum model in Figure 5) will be
used in the competencies part of the
course, to help beginning students
(freshmen and transfer students) un-
derstand important skill sets and abili-
ties that are non-technical but that are
essential to becoming an effective
forestry professional. Under the head-
ing of “competencies,” we will also
include practical “survival skills” for
success in college. Our faculty who
have taught freshman-level courses
at SFASU that emphasize adapting to
the university experience have seen
the need for and the effectiveness of
instruction in these basic concepts.

The “careers” component of the re-
vised course will highlight the breadth
of career pathways for BSF majors.
The course will include guest speak-
ers, many of whom will be fairly
recent BSF graduates, from major
employment and career sectors. The
faculty instructor will establish the
continuity, relevance, and connec-
tions between and among the guest
speakers. Each speaker will be asked
to emphasize general and personal
competencies, as well as technical
competencies; they will also be asked
to tie their job responsibilities to one
or more of the key issues that society-
ready foresters will confront (e.g.,

invasives, water issues, land manage-
ment controversies).

A basic goal in the intro-level for-
estry course is for beginning forestry
students to develop a vision for their
future as forestry professionals. This
vision should include an entry-level
appreciation of personal, general, and
technical competencies that are criti-
cal for forestry professionals, as well
as a basic introduction to issues that
will be at the forefront of professional
and societal needs during their career.
While completing their BSF degree,
we want them to understand how the
sequence of courses they take helps
achieve that personal vision.

The new intro-level forestry course
will focus on career opportunities that
span our BSF degree programs. The
course will therefore include wildlife,
forest recreation and human dimen-
sions, urban forestry and other ca-
reer and curriculum options. Faculty
across the curriculum will be involved
in continuing to develop the topics
and content of the introduction to
forestry course, as well as the intro to
wildlife management and intro to for-
est recreation and human dimensions
courses. An important action during
our faculty meetings was a decision to
engage all of our faculty in continuing
discussions of these critical courses in
future years.

Action: Curriculum Guides

To help achieve overall under-
standing of our curriculum among
students, we are developing a se-
ries of publications we refer to as
Curriculum Guides. These guides will
be in print and electronic versions,
and will be four-color, reader-friendly,
documents that explain the curriculum
to anyone not familiar with the basic
outline or structure of our BSF degree
programs.
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The Guides are being developed for
each of our BSF programs, including
forest management and forest wildlife
management, for example. Each Cur-
riculum Guide will outline the overall
sequence of courses in the curriculum,
followed by the following sections:

o Freshman year

» Sophomore year

* Junior year

* Senior year

* Student organizations

* Careers

The freshman, sophomore, junior, and
senior year sections of each degree
program’s Curriculum Guide will
have a one-page, basic description for
each course taught by our faculty. The
course-specific pages will explain in
lay terms what students will do and
learn in dendrology, forest measure-
ments, and silviculture courses, for
example. We believe that better un-
derstanding of the courses and their
sequence in the curriculum will help
students as their professional knowl-
edge develops. We also believe this
understanding, combined with a vi-
sion for future careers, will have a
positive effect on student retention in
our BSF degree programs.

The Student organizations section of
the Curriculum Guides will highlight
opportunities for BSF students to en-
gage with their peers and faculty in
extracurricular activities that have a
positive impact on all areas of com-
petency. We also believe this type of
engagement has a positive impact on
student retention.

The final section of each degree pro-
gram’s Curriculum Guide will high-
light alumni who hold the degree
specific to the Guide, and who are
currently working in professional
positions in their discipline. As with
the other sections of each Guide, the
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alumni highlights will be in color,
with many photographs, and it will be
written in text that is reader-friendly
for the lay person.

Three themes that will permeate the
Guides in photographs and text — for
courses, student organizations, and
career highlights — are use high tech-
nology, work outdoors, and make a
difference. These are themes that have
been shown to be effective with for-
estry students (Hino 2006), hence our
messaging and content focus.

We have developed early-stage cop-
ies of these Curriculum Guides, and
they are proving to be popular with
prospective and current students, and
also with parents and others who are
particularly interested in career paths
associated with BSF degree programs.

A survey of over 1,200 forestry stu-
dents in the South in 2009-10 showed
that a relatively high percentage chose
forestry as a major because of contact
with family members, friends, or other
acquaintances who were forestry pro-
fessionals (Lhotka et al. 2010). This
result means there is an opportunity
to involve our BSF alumni in helping
to spread the word about forestry ca-
reer opportunities and our degree pro-
grams. Our Curriculum Guides will
therefore be distributed in both print
and electronic versions to BSF alumni
who agree to help us reach prospec-
tive students with this message.

Action: Capstone course

After our faculty discussed revi-
sions for Field Station and intro-level
courses, we discussed potential revi-
sions for our capstone course, Forest
Resource Management, required in all
of our BSF degree programs. Students
are required to prepare and present a
comprehensive forest management
plan in a real-world context. As in for-

estry curricula at other universities, at
SFASU this course is an excellent ex-
ample of the intersection of technical,
general, and personal competencies.

Our faculty are currently revising the
capstone course, retaining strengths
in the three broad competency areas,
while expanding the number of man-
agement plans prepared. Beginning
in the fall 2013 semester, our BSF
students will prepare three compre-
hensive forest management plans, one
for each of three properties, including
both public and private ownerships.

During our focus group sessions, we
asked participants in both public and
private sectors if they would share
management plan templates with us,
for potential use in redesigning the
capstone course. We received an ex-
cellent set of management plan ex-
amples, and faculty are actively in-
corporating the templates into the new
course structure.

Action: People skills

As discussed in our literature review
and in our research results, to prepare
society-ready BSF graduates it is criti-
cal that we strengthen the knowledge,
skills, abilities, and behaviors that cor-
respond to working effectively with
people. The question is: How can this
be done? This important question has
been asked at a national level, across
the full spectrum of agricultural and
natural resources curricula (National
Research Council 2009). At SFASU,
our response for the BSF program has
curricular and extra-curricular ele-
ments, and both short-term and long-
term perspectives.

In the short term, at SFASU we will
continue to “weave” general and
personal competencies that relate
to working with people into the full
fabric of our BSF curriculum. In
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natural resources training and curri-
cula, incorporating people skills into
discipline-specific courses has been
recommended, rather than requiring
additional “generic” courses, for ex-
ample in communication or leadership
skills (see Berkson 2002, Dinkelman
et al. 2010, and Morrison et al. 2007).

After considering our research results
in these critical competency areas,
our faculty went through an iterative
curriculum mapping exercise, where
each course was one row in a matrix
with specific general and personal
competencies listed as columns. The
columns were headed:
* Oral Communication Skills
» Written Communication Skills
* Problem Solving and Decision-
making
* Managing Workload and Multi-
pole Projects
* Collaboration — Teamwork,
Leadership, and Conflict Resolu-
tion
» Ethics
o Computer Literacy

After rounds of discussion and in-
put showing which courses in-
cluded an emphasis on these com-
petencies, the faculty adopted six
major skill set headings to weave
into the curriculum, referred to in
this subsection as “People Skills”

* Oral Communication

o Written Communication

e Digital and Other Communica-

tion

o Ethics

* Professionalism

* Leadership

We have a new commitment to work
more purposefully and collectively
than was done in the past to integrate
these key topics into courses through-
out our curriculum. For example, we
agreed to have faculty meetings that
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are entirely focused on how we are
addressing each of the specific, peo-
ple-related skill sets highlighted for
strengthening. These faculty discus-
sions will provide specific actions to
more effectively thread each of these
skill sets, abilities, and behaviors
throughout our sequence of courses.

In these discussions, we will include a
review of studies and publications on
each topic. Klenk and Brown (2007)
and Lewis et al. (1999), for example,
specifically discuss issues relating
to incorporating ethics into forestry
curricula. Another example relates to
building writing skills in forestry cur-
ricula. The Faculty of Forestry at the
University of British Columbia have
made available a “Writing Guidebook
for the Natural Sciences” (Godsall
2006), and a forestry faculty member
at SFASU has developed a style man-
ual for forestry courses in our BSF
program (Stovall 2011).

People skills will also be addressed
through extra-curricular means, as
discussed earlier, by expanding op-
portunities for internships and forest-
ry employment, and through stronger
engagement in our student chapter of
SAF and other student organizations
that build general and personal com-
petencies as well as technical knowl-
edge and skills.

We are also renewing efforts to build a
student-led mentoring program. Lead-
ers of our student organizations have
approached our faculty with the idea
of engaging entry-level students with
juniors and seniors through a faculty-
or staff-advised mentoring program.
This idea is being pursued in 2013-14,
using our BSF program-level academ-
ic advisors to help guide and sustain
the effort. Discussions of this effort
with our college Advisory Council
led to strong encouragement, includ-

ing offers to help engage profession-
als in the mentoring program. We
include mentoring in this discussion
of improving people skills because
such programs have the potential to
cultivate oral communication, leader-
ship skills, professionalism, and many
other skills and behaviors that directly
relate to working effectively with oth-
ers.

In our survey of 800 BSF alumni and
employers, out of all 48 competency
items in question 10, the one that
rated highest in its mean score for im-
portance was one of the six personal
competencies — “Conduct oneself in a
professional manner” (item 27 in Fig-
ure 7). This item had a mean score of
4.73 for importance, and 4.15 for per-
formance, so we were rated as doing
relatively well. Given the level of im-
portance placed on professionalism,
however, we must continue to empha-
size building entry-level competence
in this area. As with other personal
and general competencies relating to
people, our curricular and extra-cur-
ricular activities will include opportu-
nities to build skills and behaviors that
enhance one’s “professional manner.”

Another decision that was made dur-
ing our six faculty meetings was a
new concept for us — we decided to
develop a “leadership action tem-
plate” for use with each student dur-
ing regularly-scheduled sessions with
academic advisors. The template will
involve potential activities that may
be in courses or that may be extra-
curricular — activities that will help
students develop leadership skills,
communications skills, an ethical per-
spective, and other skills and abilities
that are people-related.

By discussing the faculty-approved,

template-listed opportunities during
sessions to discuss courses and prog-
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ress toward graduation, we will ensure
that students receive a consistent mes-
sage The activities will not be graded,
and the list will be applied and used on
a voluntary basis by students. Having
this discussion during routine advis-
ing sessions, however, will encourage
student participation and a better un-
derstanding of why this is important to
developing a competitive resumé, ob-
taining an entry-level job, and being
successful in early career stages. Also,
by having this discussion during rou-
tine advising sessions, our academic
advisors will be able to collect and
record reasons why students either
choose or do not choose to become in-
volved in the listed opportunities.

The need to improve graduates’ people
skills is shared with forestry programs
in the U.S. and internationally, and has
been an issue for the last 100 years. As
we discussed in the Literature Review
subsection (1.B.), this is a systemic
problem requiring multi-faceted, sys-
temic approaches to effectively ad-
dress. In the longer-term, therefore,
we believe it is critical to address this
highly significant issue using research
that includes measuring outcomes of
curricular, co-curricular, and extra-
curricular ideas and actions, as well
as effective dissemination of findings
in forestry and natural resources pro-
grams across the nation.

Action: Lifelong learning

Another personal competency item
that we believe should be attended to
in both curricular and extra-curricular
ways is “Demonstrate a commitment
to lifelong learning” (item 24 in Fig-
ure 6.) In our survey, this item’s mean
score for importance was 4.30, and the
mean score for performance was 3.82.
We know, of course, that many knowl-
edge areas, skill sets, abilities, and be-
haviors are developed during one’s
entire professional career. Becoming



Ill. Revision of the BSF Curriculum

a leader, for example, is clearly a life-
long process of growth and develop-
ment (Clark 2006).

At SFASU, our commitment is to in-
still in BSF graduates a mindset that
upon graduation they are an entry-
level, society-ready professional, but
their education will be lifelong. This
mindset is important enough, for ex-
ample, that our advice to graduating
seniors will include asking questions
of potential employers on whether
their employment would include ex-
pectations of and opportunities for
professional development.

Action: Technical competencies
Our survey and focus group results
provided excellent insights for revis-
ing Field Station, as well as our in-
troductory level and capstone-level
forestry courses. The 16 technical
competencies highlighted in Figure
1 generally show relatively high im-
portance and relatively high perfor-
mance scores, and these results were
mirrored in focus group sessions with
employers. Our BSF graduates are
considered very competent in tech-
nical skill areas, and our faculty are
committed to continuing to enhance
these knowledge areas and skill sets.
This is why the green circle in Figure
5 is not reduced in size in the revised
curriculum model.

The research results also, however,
provided very meaningful informa-
tion in terms of the major forces and
challenges that will be faced by for-
estry professionals in the 21st century
(see Survey results: Breadth of is-
sues in section I1.B.1.)

In our faculty discussions on curricu-
lum revision, survey results on these
issues were considered, along with
focus group results and additional in-

formation, including the Texas State-
wide Forest Resource Strategy (Texas
A&M Forest Service 2010). Our fac-
ulty then used curriculum mapping
worksheets in an iterative process to
identify six technical competency
issues to thread throughout our se-
quence of courses, listed here in no
particular order:

e [nvasives

* Timber Markets

» Water Availability/Quality

* Climate Change

* Human Population Growth

The faculty will weave these issues
into learning objectives in courses
throughout our revised curriculum.
They will become part of our assess-
ment process also, so that data will be
collected to evaluate and improve our
effectiveness in covering these major
issues.

Action: Assessment

As discussed in section ILA. Overall
Process, SFASU is accredited by the
Southern Association of Colleges and
Schools (SACS), and as part of that
accreditation process we collect data
on student performance in our BSF
program each year. These data are
used by our faculty to develop and
implement action plans where needed
to address concerns in student learn-
ing outcomes.

After revising our curriculum, we will
need to refocus the outcomes we mea-
sure for SACS accreditation. This will
be done after approval steps with the
university and the Texas Higher Edu-
cation Coordinating Board have been
completed. Our revised curriculum
assessment actions will follow recom-
mendations in Diamond (2008).

Faculty engagement.
Our primary goal for this process was
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to improve student educational out-
comes. Specifically, we stated a pri-
mary goal for our curriculum revision
process of continuing to produce BSF
graduates who are society-ready. Our
process has helped us with specific
revisions in the BSF curriculum, and
it has also helped guide co-curricular
and extra-curricular actions that will
continue to develop in coming years.

The process also resulted in what Civ-
ian et al. (1997) called an “unexpected
positive byproduct of curricular re-
form,” relating not to students but to
our faculty. Civian et al. state: “By
and large, faculty members who have
been involved in curricular change
report that they find the process of
designing and implementing new cur-
ricula to be intellectually stimulating
and personally satisfying. When a
program is at long last hammered out,
the sense of accomplishment is pal-
pable and enhances feelings of com-
munity. If the process has been well
modulated, participants are left with
energy to continue the reform process
through implementation and evalua-
tion stages.”

At SFASU, we are encouraged that
our process has resulted in this “un-
expected positive byproduct” of an
engaged faculty, supportive of a dy-
namic, continuing process to produce
society-ready BSF graduates.
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Appendix A1. Cover Letter

STEPHEN F. AUSTIN STATE UNIVERSITY

Arthur Temple College of Forestry and Agriculture

P.O. Box 6109, SFA Station + Nacogdoches, Texas 75962-6109
Phone (936) 468-3301 - Fax (936) 468-2489

November 2012
Dear Forestry Alumni and Friends:

The Arthur Temple College of Forestry and Agriculture at Stephen F. Austin State University plans to revise the cur-
riculum for the Bachelor of Science in Forestry degree. The college seeks input from forestry alumni, employers and
prospective employers of forestry graduates on the competencies that society-ready, society-engaged foresters and natural
resource professionals will need in the 21st century. Please help us identify which skills are essential to functioning as a
“full performance professional” in this field. Participating in this survey is voluntary and responses will be completely
anonymous.

We estimate that the survey will take 20-25 minutes to complete. Your input is essential to successful curriculum revision.

Before you begin the survey, please bear in mind the following key points:

« The college defines forestry broadly. For this assessment the terms forester and
natural resource professional may be used interchangeably. Similarly, foresters
manage a wide variety of habitats including terrestrial, coastal, aquatic, urban
greenspace, and the wildland-urban interface.

o A competency is a set of knowledge, skills, abilities, and behaviors. As such, it rep-
resents an inter-related skill set that isn't easily defined.

o A forestry competency may have several components, and it may be applied
across varying sectors and scales. The ability to apply a given skill set across widely
varying contexts may signify the highest level of professional performance.

o In the attached survey, a competency item may contain two parts. The first part
of the statement is the skill set that is being assessed. The second part highlights
aspects considered essential for full performance. For example, consider the fol-
lowing two competency statements:

Be able to develop management plans, to maintain the productivity, biodi-
versity, and resilience of public and private forests.

Analyze, prioritize, and solve problems, while anticipating potential negative
outcomes.

Thank you in advance for your support of the college and its programs. An executive summary and a complete report will
be made available at the college website. If you have questions or comments, please don’t hesitate to e-mail
(bullardsh@sfasu.edu) or give me a call.

Sincerely,

= shon Wbt d

Steven H. Bullard, Dean
www.sfasu.edu
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Appendix A2. Survey Instrument (Page 1)

Thank you for completing this survey. Please respond to each question as instructed. We estimate
this survey will require 20 minutes of your time. We seek to collect input from alumni, current
employers, and prospective employers to inform our curriculum revision for our undergraduate
forestry degree (BSF). We appreciate your time and assistance with this important effort.

PART 1 - Your Ties to Forestry & SFA's Forestry Program

p

Are you a graduate of Stephen F. Austin State University’s undergraduate forestry program?
O No
O Yes

What degrees did you receive from Stephen F. Austin State University's forestry program?
O I have not received a degree from SFA's forestry program.

O B.S. Forestry from SFA

O M.S. Forestry from SFA

O M S. Spatial Science from SFA

O M.S. Resource Interpretation from SFA

O M.F. from SFA

O Ph.D. in Forestry or D.F. from SFA

O Other (Please describe)

If applicable, what year did you graduate with your bachelor’s degree? (List year)

Have you worked full-time in a forestry, wildlife, or natural resource discipline?
O No
O Yes — If yes, how many years? years

Indicate the approximate percent of your time devoted to the following: (Total percentages to 100)

Forest/natural resource management

Communication and public outreach

Organizational management/administration

Training and professional development

Supervision

Other (Please describe)

BEE TS

What is your current sector of employment?

O Private for-profit

O Private non-profit

O City / county government

O State government

O Federal government

O Other (Please describe)

In what zip code is your work predominantly located? (List zip code)

Have you ever or would you be willing to hire a forestry or natural resource graduate?
O No — If no, skip to question 10.
O Yes — Continue to question 9.

Have you ever employed a Stephen F. Austin State University graduate who earned a forestry
degree at SFA?

O No— If you answered “no” to questions 1 and 9, please skip column B on question 10.

O Yes —If yes, how many? (Number of graduates employed)
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Appendix A2. Survey Instrument (Page 2)

PART 2 — Your Perceptions regarding Various Knowledge, Skills, Abililies and Behaviors

10. Circle your answer to the questions posed in Column A and Column B

for each of the following competency statements.

= OMIT Column B ifnon-

SFA alummi or employer.

Column A Column B
How important is it that | How successful is SFA in
foresters demonstrate | producing foresters who
competence in have the knowledge,
this skill set? skills, abilities and
behaviors that make up
this competency?
Note: The competency items listed below may contain two 1 = Exiremely Lh t | 1 = Notat All Successful
parts. The first part of the statement is the skill set being 2 = Somewhat Unimportant | 2 = Somewhat Successful
assessed. The second part highlights aspects considered = Nl'i_dherlmpnr:thar i = Moderately Successful
essential for full performance. -~ i 5 _ QEmtz ly Successfid
5 = Very buportant DK =Don't Know
1. Understand the ecological functioning of natural
systems, including competition, plant succession, 4.46 4.27
nutrient cycling and population dynamics.
2. Practice forestry as an interdisciplinary profession,
incorporating basic and in-depth knowledge of the 4.14 3.97
sciences and humanities.
3. Manage forest wildlife populations, taking into account
the properties and processes that govern species 3.92 4.12
distribution and abundance.
4. Understand soil and water rties and es
including how soil characteristics influence plant 4.31 4.11
growth, water quality and watershed functioning,.
5. Apply analytical skills to measure and predict,
knowing how to measure land areas, conduct forest 4.36 4,29
inventories, and project future growth.
6. Manage forest resources at the stand, forest and
landscape levels, to meet ecologieal, economic and 4.37 4.15
social needs.
7. Restore forest health and productivity, by addressing
impacts associated with climate change, fire, pollutants, 4.23 3.92
and invasive plants, pathogens and insects.
8. Know how to identify tree, non-tree and wildlife
species, understanding species distributions and 4.27 4.38
interactions.
9. Sustaina.bl manage wor ing forest systems .thmugh 4.34 4.24
the application of silvicultural and other available tools.
10.Be able to develop management plans, to maintain the
productivity, biodiversity and resilience of public and 4.30 4.00
private forests.
11.Use forest management practices to achieve wildlife
management goals, ensuring diverse, productive and 3.94 4.01
resilient wildlife populations.
12.Use geospatial technologies, to collect, analyze and 4.22 4.04
convey spatial data in multiple formats. 5
MEAN MEAN
A
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Appendix A2. Survey Instrument (Page 3)

Column A

How important is it that
foresters demonstrate

Column B

How succes{sﬁd is SFA in

producing foresters who

competence in have the knowledge,
e il s skills, abilities and
e behaviors that make up
Question 10, Continued this competency?
Note: The competency items listed below may contain two 2 = Somewhat Unimportant | 5 _ gyt Sucmg‘idi
parts. The first part of the statement is the skill set being 3 = Netther Important Nov | 3 _ Modevately Successfl
assessed. The second part highlights aspects considered 4o gm}f 4 = Quite Successful
essenitial for full performance. 5 — Vry breportnt gK = g;nh’?mdy
13.Manage forests for human use and enjoyment,
providing opportunities for high quality outdoor 4.03 4.08
recreation experiences while maintaining desired 2
resource conditions.
14.Manage business enterprises related to forest products
and services, appropriately using technical, financial, 411 3.63
legal and human resources.
15.Understand the challenges that arise at the interface of
natural and social systems, using policy and 4.13 3.66
management to respond to these challenges.
16.Provide consumable forest products for society,
understanding valuation procedures, market forces, 4.14 3.86
harvesting activities, processing systems, and :
transportation issues.
17.Apply principles and concepts to the real world,
demonstrating an ability to apply scientific, economic, 4.36 3.78
and social science principles in a management context.
18.Analyze, prioritize and solve problems, while 4.49 3.81
anticipating potential negative outcomes. - -
19.Form valid conclusions, basing decisions on a
competent analysis of evidence, arguments, claims, 4.42 3.91
beliefs, and alternative or opposing viewpoints.
20.Use math and statistics for analysis and problem-
solving, demonstrating an ability to reason with 4.16 4.01
numbers and evaluate the quality of numerical
information.
21.Understand how historical events and ideas influence 3.88 3.74
environmental experiences, beliefs, and values today. .
22. Address relevant moral and ethical guestions, 4.08 3.77
responding to the ethical implications of each decision. : .
23.Manage one’s schedule and workload efficiently. 4.53 3.74
24.Demonstrate a commitment to life-long learning, 4.30 3.82
cultivating curiosity and imagination. L 2
25.Maintain physical, mental and spiritual health, helping 4.01 3.49
others to do the same.
26.Be able to work effectively on multiple projects,
= = T 4.57 3.93
requiring minimal supervision.
MEAN MEAN
A
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Appendix A2. Survey Instrument (Page 4)

Column A Column B

How important is it that | How successful is SFA in
foresters demonstrate | producing foresters who

competence in have the knowledge,
this skill set? skills, abilities and
: . behaviors that make up
Question 10, Continued = this cor competency?
Note: The competency items listed below may contain two 1 = Extremely Unimportant | 1 = Not at All Successful
parts. The first part of the statement is the skl set being 2 = Somewhat Linimportarnt 2 = Somewhat
assessed. The second part highlights aspects considered 3= NﬂmﬂfNﬂf 'z - M""j:mfdb‘ Successful
essential for full performance. 15 ; i
4 = Somewhat 5 = Exiremely Successful
5 = Very Important DE = Don't Know
27.Conduct oneself in a prof_ess%onal manner, showing 4.73 4.15
due respect and acting with integrity.
28. Act with the interests of the larger community in
mind, promoting natural resource sustainability and 4,22 3.81
human well-being.
29.Understand audiences, including how they process
messages and what they view as meaningful and 4.30 3.57
significant.
30.Use oral communication effectively, informing, 4.55 3.65

instructing, motivating and persuading others.

31.Use written communication effectively, demonstrating
proficiency in business or technical writing as well as 4.59 3.89
writing for non-professional audiences.

32.Use electronic media effectively, hamessing the power

of established and emerging technologies to 4.34 3.83
. communicate effectively with diverse audiences.
1&33.Be able to speak two or more lanpuapes. 3.01 2.67

" 34.Be an effective listener, knowing when to speak and
when to listen.

4.46 3.67

35.Be able to explain what environmentally responsible
‘ forest management is, helping the public grasp its 4.31 3.86
relevance to their lives.

" 36.Engage audiences regarding complex and /or
controversial science topics, fostering understanding 3.99 3.57
and stewardship.

37.Work well in teams, establishing positive relationships
‘ with team members who have diverse backgrounds 4.40 4.03
and perspectives.

38. Allocate people and resources to accomplish tasks
planning, organizing and coordinating efforts in 4.33 3.70

support of a shared goal.

39.Build effective teams, managing group dynamics and
eliciting each team member’s best effort and most 4.26 3.71
essential contribution.

40.Be decisive when necessary, while also considering the

long-term effects of decisions. 4.45 3.75
41.Engage effectively in conflict manapement. 4.21 3.33
MEAN MEAN

A A

Results: Survey Mean Scores
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Appendix A2. Survey Instrument (Page 5)

Column A Column B
How tmportant is it that | How successful is SFA in
foresters demonstrate | producing foresters who
competence in have the knowledge,
this skill set? skills, abilities and
’ ; behaviors that make up
Question 10, Continued T PRAAG] competency?
Note: The competency items listed below may contain two 1 = Extremely Unimportant | 1 = Not at All Successful
parts. The first part of the statement is the skill set being 2 = Somewhat Unimportant | 2 = Somewhat Successful
assessed. The second part highlights aspects considered 3= Nﬁﬂm h t Nor ‘: B Quite ] I
essential for full performance. e B 5 _ E ME";ESEE mmsﬁdqn
5 = Very Inportant DE= Don’t Enow
42.Establish positive supervisory relationships, providing 4.33 3.41
effective direction, guidance and employee coaching,. ; i
43.Create new and worthwhile ideas, communicating 414 3.54
these ideas to others in ways they can understand. - .
44 Apply innovative approaches, to enhance workplace
productivity, reach workable solutions, and launch 4,16 3.56
needed initiatives.
45.Implement incremental and radical change, taking
appropriate risks and successfully negotiating 3.79 3.40
obstacles to success.
46.Be globally aware and responsive, respecting diverse
cultures, relipions and lifestyles while working with 3.70 3.42
others to address global issues.
47. Rgﬂect critically on pa.t:".t experiences, r?spondi.ng to 4.22 3.60
failure as an opportunity to learn and improve.
48.Inspire others by being a role model, exhibiting 4.25 3.66
selflessness, service and civic leadership.
MEAN MEAN

11. Please provide additional comments regarding the importance of competencies you view as

essential for society-ready, society-engaged foresters. Add additional sheeis ns necessary.

12. Please provide additional comments regarding SFA's success in producing society-ready, society-
engaged foresters. Add additional sheets as necessary.
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Appendix A2. Survey Instrument (Page 6)

PART 3 — Evaluation of Educational Issues, Procedures & Mastery

= OMIT questions 13 and 14 if non-SFA forestry alumni.

13. Indicate the extent to which SFA helped you master professional skills by providing you with
opportunities to...

1= Dud Not Provide at Al
2= Somewhat Provided
Did SEA provide you with opportunities fo.... iz R'Iahuﬂyp_ ) M!:;Pm

2= Provided All e Time

Observe examples that illustrated what you were supposed to learn.

Practice new skills to the point of mastery.

Receive immediate and informative feedback while you were learning new skills.
Perform new skills in meaningful and diverse settings.

=t et et et

2
2
2
2
2

W W W W W
H= = = =
o oW mnoWn

Reflect on your own learning and performance.

14. Please provide any additional comments you may have regarding your experience as a forestry
student at SFA...

15. To what extent do you teel that you currently demonstrate the knowledge, skills, abilities and
behaviors required to:

1= DoNot Demnorsirate at AT
2= Somewht Dermovsinade

Extent to which you currently demonstrate the knowledge, skills, abilities, and behaviors 3= MMW
required to... 4= Demomstrate Quite a Bif
5= Fully Demonshate

Manage forest resources.

Apply reasoning and critical thinking,
Manage self.

Communicate and collaborate.

Lead and manage people.

[ T I R e N o
(R (C T T N R X R
W W W W
T T T
(T T T T T

Engage in transformative learning and leadership.
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Appendix A2. Survey Instrument (Page 7)

16. Indicate your level of agreement with each of the following statements:

1 — Strongly Disagree

2 = Somewhat Disagree
’ 3 =Netther Dhisagrer
Your level of agreement with the statement... s Samﬁu‘q}zﬁlgee
3 = Sirongly Agree
Forestry is an interdisciplinary profession. 3 R R T
To meet the challenges of the future, foresters should have a single disciplinary 1 2 3 4 s
focus.

If tension exists between maintaining a breadth of coursework in forestry and
training in a single forestry discipline, I favor maintaining breadth.

To function as a forestry professional one should focus on gaining specialized
knowledge.

E 2 3 =% 5

As land-use conflicts and choices intensify, having a specialist’s depth of
knowledge will serve foresters best.

Foresters play an important role in meeting a wide variety of social, cultural,
economic and environmental needs and values related to natural resources.

Forestry issues, concerns, and skills differ greatly from those of other disciplines
like business, engineering, public administration and the social sciences.

As foresters face new situations and challenges, having a broad-based forestry
education will serve foresters best.

17. Indicate how involved you think society-ready/ society-engaged foresters should be in addressing
each of the following issues:

1 = Not Involved at All
2 = Somewhat volved

Your opinion about how invelved foresters should be in each issue... 4 = Quite Frvolved

Population growth and redistribution, urban expansion, and increased
demand for ecosystem services.

Climate change and its effects, including changes in temperature,

precipitation, sea level, flooding, drought, wildfire, and species B s S L
distribution and survival rates.

Biocenergy development and resulting changes in forest product and fiber $ @ W &
markets.

Invasive plants, insects, and diseases and their impact on forest diversity,
productivity, health and regeneration.

Changes in water availability, water quality, and instances of water stress. 1 2
Controversy surrounding land management decision making, inadequate
public engagement processes, public pressure to implement policies at
odds with scientific findings, or a failure of consensus-building
approaches.

Forest frapgmentation and ownership parcelization, including associated
impacts to sensitive plant and animal communities, cutdoor recreation, I 2 3 4 5

and other non-timber values.
Changes in wildfire regimes, including the amount, intensity, aerial
extent, and seasonality of wildfire.

3
H=
5]
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Appendix A2. Survey Instrument (Page 8)

PART 4 — Please Tell Us about Yourself

18.

19.

23.

24,

25.

26.

28.

29.

30.

Indicate employment affiliation, job title, and retirement status.
a. Name of company, organization or agency that you work for:
b. Job Title, current or most recent:
c. Are you refired? (Yes or no):

Indicate professional association memberships.
a. Current member of Society of American Foresters (SAF)? (Yes or no):
b. Current member of Association of Consulting Foresters (ACF)? (Yes or no):
c. List other professional organizations to which you belong:

What is your gender?

O Male

O Female

What is your age?

O 18-24 O 55-64

O 25-34 O 65-74

O 35-44 O 75 and over

O 45-54

What is the highest grade of school or year of college that you completed?
O Less than high school O Four year co].lelgee degree

O High school graduate or GED O Masters or protessional degree
O Some college or associate degree O Doctoral degree

Indicate the degree field (e.g., forest management, wildlife management, forest recreation, spatial
science, resource interpretation, etc.) and the school that awarded each of your degrees:

Degree Field School that Awarded Degree
Bachelors degree:
Masters degree:
Doctoral degree:

Are you Hispanic or Latino?
O No
O Yes

What is your race? (Check one or more)

O American Indian or Alaska Native

O Asian

O Black or African American

O Native Hawaiian or other Pacific Islander

O White
O Other (Please list)
Which category best describes your total household income in 2011 before taxes?
O Less than $14,999 O $75,000 to $99,999
O $15,000 to $24,999 O $100,000 to $149,999
O $25,000 to $34,999 O $150,000 to $199,999
O $35,000 to $49,999 [ $200,000 to $249,999
O $50,000 to $74,999 O Over $250,000
Thank yow for your time/!
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Appendix B. Survey Results - IPA Charts

High
Importance
¢
Concentrate Here: Keep Up the Good Work
This quadrant has items with This quadrant has items with
high importance, low performance. a3t L high importance, high performance.

44 20
P
° % 22
Low ¥ 13 High
Performance &5 @6 _ ’ Performance
3.2 3.4 3.6 3.8 | 31 3 42 4.4 4.6
21 ’
v
45
* All 48 Competency Items
&6 Color-coded for Each of Six
Curriculum Focus Areas

33 (2.67,3.01)
v

Low
Importance

The number for each item above is the competency number in question 10 of the survey instrument in
Appendix A. The colors correspond to the colors used for each of the six curriculum focus areas in the
survey instrument:
’ Managing Forest Resources (n = 16 items) w& Communicating & Collaborating (n = 9 items)
Applying Reasoning & Critical & Leading & Managing People (n = 5 items
¥ Thinking (n = 6 items) ¢ 9 ging People ( )

’ Transformative Learning & Leadership

# Managing Self (n = 6 items) (n = 6 items)

Appendix Figure B1. Importance-Performance Analysis chart for all 48 competency items in survey question 10.

57



Appendix B. Survey Results - IPA Charts

High
Importance
Concentrate Here: ‘ Keep Up the Good Work
This quadrant has items with This quadrant has items with

high importance, low performance. 5 -+ high importance, high performance.

Low 13 High
Performance 2 6 ‘ Performance

3.2 3.4 3.6 3.8 411 4.2 4.4 4.6

Managing Forest Resources

(16 items)
Low
Importance
Key:
1. Understand the ecological function of natural 9. Sustainably manage working forest systems.
systems. 10. Be able to develop management plans.
2. Practice forestry as an interdisciplinary pro- 11. Use forest management practices to achieve
fession. wildlife management goals.
3. Manage forest wildlife populations. 12. Use geospatial technologies.
4. Understand soil and water properties and 13. Manage forests for human use and enjoy-
processes. ment.
5. Apply analytical skills to measure and pre- 14. Manage business enterprises related to forest
dict. products and services.
6. Manage forest resources at the stand, forest, 15. Understand the challenges that arise at the
and landscape levels. interface of natural and social systems.
7. Restore forest health and productivity. 16. Provide consumable forest products for soci-
8. Know how to identify tree, non-tree, and ety.

wildlife species.

Appendix Figure B2. Importance-Performance Analysis chart for 16 competency items in the “Managing Forest
Resources” curriculum focus area.

58



Concentrate Here:

This quadrant has items with
high importance, low performance.

20N
aU

Appendix B. Survey Results - IPA Charts

High
Importance

Keep Up the Good Work
This quadrant has items with
high importance, high performance.

(5]

High
Performance

4.2 4.4

Applying Reasoning &

23
18
'
S
42 38 e
44
] 2 2
Low ) -
Performance 29 ap
3.2 3.4 3.6 3.8
21
v
Key:
17. Apply principles and concepts to the real
world.
18. Analyze, prioritize and solve problems.
19. Form valid conclusions.
20. Use math and statistics for analysis and

problem-solving.

Critical Thinking (6 items)

Low
Importance

21. Understand how historical events and ideas
influence environmental experiences, be-
liefs, and values today.

Address relevant moral and ethical ques-

tions.

22.

Appendix Figure B3. Importance-Performance Analysis chart for 6 competency items in the “Applying Reason-

ing and Critical Thinking” curriculum focus area.
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Appendix B. Survey Results - IPA Charts

High
Importance
¢
Concentrate Here: ‘ Keep Up the Good Work
This quadrant has items with This quadrant has items with
high importance, low performance. 31 6 2 high importance, high performance.
Q“ | )
L
Low ' High
Performance &5 oo Performance
e o 3.4 3.6 3.8 411 a A2 4.4 4.6

Managing Self (6 items)

Low
Importance
Key:
23. Manage one’s schedule and workload ef- 26. Be able to work effectively on multiple proj-
ficiently. ects.
24. Demonstrate a commitment to lifelong learn- 27. Conduct oneself in a professional manner.
ing. 28. Act with the interests of the larger commu-
25. Maintain physical, mental, and spiritual nity in mind.
health.

Appendix Figure B4. Importance-Performance Analysis chart for 6 competency items in the “Managing Self”
curriculum focus area.
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Appendix B. Survey Results - IPA Charts

High
Importance

Concentrate Here:
This quadrant has items with
high importance, low performance.

0’30
034

31, -

® %6

) 38 ' g2
18 24
16 5
» 22
Low '
Performance 6
3.2 34 3.6 3.8

Keep Up the Good Work
This quadrant has items with
high importance, high performance.

High
Performance

4.4 4.6

Communicating &
Collaborating (9 items)

33 (2.67, 3.01)
W (Item 33 is not plotted to scale)

Low

Importance
Key:
29. Understand audiences. 35. Be able to explain what environmentally
30. Use oral communication effectively. responsible forest management is.
31. Use written communication effectively. 36. Engage audiences regarding complex and/or
32. Use electronic media effectively. controversial science topics.
33. Be able to speak two or more languages. 37. Work well in teams.
34. Be an effective listener.

Appendix Figure B5. Importance-Performance Analysis chart for 9 competency items in the “Communicating

and Collaborating” curriculum focus area.
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Appendix B. Survey Results - IPA Charts

High
Importance
27
Concentrate Here: Keep Up the Good Work
This quadrant has items with This quadrant has items with
high importance, low performance. 31 ,{, b high importance, high performance.
. 26
30 1
30 23
18
aE &
19 s
B B D
CH 1.4 6 2
17 [ O &
42 38 p2 3
v 29 @ 35 1 4
48 239 24 {’
¢’ 47 ¢ 28 & 12
g 15 16 2 gy
43
14 g2
Low i 13 High
Performance 25 46 Performance
3.2 34 36 3.8 411 g #2 4.4 4.6
21
45 18 +
46 Leading & Managing People
(5 items)
]
Low
Importance
Key:
38. Allocate people and resources to accomplish 41. Engage effectively in conflict management.
tasks. 42. Establish positive supervisory relationships.

39. Build effective teams.
40. Be decisive when necessary.

Appendix Figure B6. Importance-Performance Analysis chart for 9 competency items in the “Leading and Man-
aging People” curriculum focus area.
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Appendix B. Survey Results - IPA Charts

Concentrate Here:
This quadrant has items with

high importance, low performance.

30

Low
Performance 25 16
3.2 3.4 3.6
L
¢°
Key:

43. Create new and worthwhile ideas.

44. Apply innovative approaches.

45. Implement incremental and radical change.
46. Be globally aware and responsive.

3.8

High
Importance

Keep Up the Good Work
This quadrant has items with

4.2

Transformative Learning &

Leadership (6 items)

Low
Importance

4.4

high importance, high performance.

High
Performance

4.6

47. Reflect critically on past experiences.
48. Inspire others by being a role model.

Appendix Figure B7. Importance-Performance Analysis chart for 6 competency items in the “Transformative

Learning and Leadership” curriculum focus area.






Appendix C1. Focus Group Questions

10.

I1.

12.

13.

Focus Group Order of Information and Questions for Participants

. Briefly introduce SFASU’s BSF curriculum revision project and processes.

What characteristics do you think define a good forester today?

. What do you see as your current hiring needs right now? What about within the next 10

years?

What knowledge areas, skill sets, abilities, and behaviors do you think are most important
for BSF graduates?

. What additional qualities are you looking for in new hires?

Is there specialized knowledge that is essential to include in education today that is different
from what you received?

. Is there general knowledge that is essential to include in education today?

. How do you think the Arthur Temple College of Forestry and Agriculture is doing in meet-

ing the needs we have discussed for BSF graduates?

Ask for details ...

* What kinds of communication skills are most needed? Examples?

 If applicable, what components do you provide in forest management plans? Examples?
* Other details relating to specific knowledge areas, skill sets, abilities, or behaviors?

Display the eight issues from the survey (question 17 in the survey). Project them on a
screen or have them on a flip chart. Have participants rank them. Ask about additional issues
that should be included in the list.

We are approaching the end of our time. What have we missed? If there were one or two
things you would like to add to this conversation, what are they?

Although we can assure that all of what you said today will go forward, if you have one
or two items that you want to make sure that we have heard, that we carry forward in each
conversation and that we act upon, what would you list?

Follow through with the necessity of and appreciation for any examples they can provide
(of management plans, for example). Ask if we may contact them in the future for ex-
amples, and ask if they are willing for us to follow up if we have any questions from the
conversation in the session.
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Appendix C2. Word Clouds from Focus Group Transcripts
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L Appendix Figure C2a. Word cloud based on the transcript of all focus groups combined.
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L Appendix Figure C2b. Word cloud based on the consulting foresters’ focus group transcript. -
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Appendix D. New Curriculum Outline, BSF in Forest Management
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