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Abstract
New instructorship of the senior-level beef systems 

management course at Iowa State University presented 
the opportunity for curriculum revision. The objective 
was to conduct a critical course evaluation and update 
course objectives and student outcomes. Fifteen indus-
try stakeholders were invited to aid in an assessment 
of course objectives and student preparation for various 
beef industry careers. Stakeholders participated in a 
series of surveys patterned after the Delphi process 
designed to rank the importance of various beef industry 
aspects that students need to understand prior to enter-
ing the industry. The result was a list of industry-deter-
mined student outcomes. During Round I, stakeholders 
anonymously listed outcomes and objectives consid-
ered paramount to the course. Results were compiled, 
and stakeholders individually ranked outcomes by 
importance during Round II. Round III involved a group 
discussion on Round II rankings to develop a stakehold-
er-ranking of course objectives and outcomes. Rank-
ings were condensed into main categories with a com-
posite mean, median, and standard deviation calculated 
for each category. Final rankings were used to assess 
and re-design the curriculum as results recommended 
an increased emphasis should be placed on business 
management and financial principles. Surveying stake-
holders with this Delphi-style method proved to be an 
effective protocol for instructors to critically evaluate 
and update course objectives and outcomes relevant to 
industry needs. 

Introduction 
According to the USDA (2015), food security, sus-

tainable energy and environmental quality are current 
challenges facing the United States that require college 
graduates with expertise in food, agriculture, renew-
able natural resources, and environment. These chal-
lenges require different skill sets needed by current and 
future agriculturalists and necessitate an evolved cur-
riculum to keep pace with ever changing industry stan-
dards and technologies (Doerfert, 2011). Thoron and 
Meyers (2008) define sustainable agricultural edu-
cation as “the ability to produce agriculturalists indefi-
nitely without causing irreversible damage to our core 
values”. The goals of sustainable agricultural education 
are threefold: 1) provide curricula adapted to the need of 
the student, 2) enhance program delivery through inte-
gration of industry concepts, and 3) an assessment that 
addresses both student and school needs (Thoron and 
Meyers, 2008). 

Sustainable agricultural education begins with up- 
to-date curriculum created by an instructor who is famil-
iar with recent research and state-of-the-art practices 
within the industry (Doerfert, 2011). Focus on better uti-
lization of hands-on learning opportunities and effec-
tive teaching methods are important to prepare students 
for a career in which adaptation and critical thinking are  
vital skills (Thoron and Meyers, 2008; NAS, 2009). Inte-
gration of technical agriculture, and formed partnerships 
with industry professionals, can be helpful assets in 
developing curricula designed to train new agricultural-
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ists for technologies and challenges facing the industry 
(Thoron and Meyers, 2008; NAS, 2009). 

In order to continue to serve the public and maintain 
relevancy within the field, land-grant universities must 
continue to broaden their educational and research 
agendas to evolve with industry advancements and con-
sumer preferences (Kelsey and Pense, 2001; Trexler 
et al., 2006). The beef industry is not immune to these 
advancements, as all phases of the production chain are 
constantly evolving and incorporating new, more efficient, 
sustainably-focused management procedures. Industry 
evolution, coupled with transition in instructorship of the 
upper-level beef systems management course at Iowa 
State University, indicated a need to critically evaluate 
and renovate the curriculum. Because the end goal is to 
train students that are more competitive in the market-
place, we believed it was paramount to involve stake-
holders from the beef industry in the revision process to 
add validity to the final product. As such, a Delphi survey 
technique (Hasson et al., 2000; Freeman et al., 2009) 
was used in this study for its ability to define issues, pri-
oritize discussion topics, and elicit consensus within a 
group of experts (Trexler et al., 2006; Yousuf, 2007). 

Materials and Methods
A modified Delphi process (Reeves and Jauch,  

1978; Long and Morgan, 2010) was utilized which 
involved two rounds of surveys followed by a group 
discussion. Each round of the process was conducted 
on a single day with the first two rounds still allowing 
stakeholder feedback to be anonymous. 

Stakeholder Selection
To facilitate the needs assessment and provide 

pertinent industry insight (Doerfert and Miller, 2006) a 
panel of 15 industry professionals, stakeholders, and 
producers were utilized. Participants were strategically 

selected based on their involvement in cow/calf and/
or feedlot sectors and diverse experience in the beef 
industry ranging from 2–60+ years. The population uti-
lized constitutes a diverse, yet comprehensive, knowl-
edge of the beef industry and have developed credibility 
within the industry regardless of their years of experi-
ence. The stakeholder group consisted of five females 
and ten males. 

Data Collection and Analysis
The objective of the Round I was to determine what 

individual stakeholders viewed as important student out-
comes for the course. Participants were asked to anon-
ymously list all subject objectives of the course that 
they felt were vital for students to know when entering 
the industry. Results were then compiled and duplicate 
objectives were removed. The resultant list contained 
102 learning objectives that were then given to each 
panel member to begin Round II. Panel members were 
asked to rank each objective from most important to 
least important using continuous whole numbers. These 
rankings were then used to group subject matter areas 
into high, medium, and low priorities. During Round III, 
panel members were provided the opportunity to partic-
ipate in a group discussion on the tabulated rankings of 
individual subject areas from Round II. Once the discus-
sion was complete, the previous semester’s curriculum/
syllabus was revealed to the panel, and areas that were 
similar as well as dissimilar to the stakeholder panel’s 
list were highlighted and further discussed. 

Following the panel discussion, to add brevity to 
the learning objectives and better focus the curricu-
lum revision, the 102 learning objectives ranked by the 
Delphi panel participants were condensed by production 
emphasis area into 21 categories (Table 1). For each 
outcome category ranking, a composite mean, median, 
delta, and standard deviation were calculated from raw 

Table 1. Stakeholder Ranking of Important Course Objectives as Determined by a Modified Delphi Survey Processx

Category Meany Median Deltaz Standard  
Deviation

Basic economics/risk management 35.2 36.2 -1.08 10.01
Calculating total cost of production (fixed + variable costs) 35.9 33.4 2.60 19.71
Marketing of cattle (culls, replacements, finish cattle, niche/branded programs) 40.7 31.5 9.15 19.62
Acting as an advocate for the beef industry 41.1 38.5 2.64  6.39
Business planning 42.5 43.0 -0.56 17.80
Record keeping 43.7 46.9 -3.26  7.58
Reproductive management 46.7 46.7 0.00 17.35
Facilities (barns/handling facilities, etc.) 47.4 50.7 -3.33 12.57
Nutritional requirements/ration balancing/thumb rules for nutrition 50.4 50.4 0.08  7.18
Environmental issues and relationship with beef production 50.6 50.6 0.00 19.58
Beef quality assurance (BQA)/animal handling procedures 50.9 55.4 -4.48  9.75
Employee management/human relations 51.4 49.3 2.13 11.37
Current status of the industry and major issues 52.5 55.2 -2.64 12.28
Know where to find info on new technologies and management practices 53.5 53.5 0.00 19.58
Herd health/identification of sick or diseased animals 54.4 54.8 -0.42  5.12
Knowledge of companies in industry that provide information and supplies to producers 55.6 53.2 2.40  9.94
Alternative management/business schemes 57.4 57.4 0.00 22.68
Pasture/grazing systems management 57.8 57.8 0.00 13.87
Beef grading systems 62.1 64.6 -2.57 15.63
How to use existing beef-based software 62.4 64.8 -2.38  5.23
Expected progeny differences (EPDs) and breeding systems 63.3 63.3 0.00  0.98

x After the Delphi process meeting, 25 final curriculum emphasis categories were derived from summarization and condensation of 102  
original learning objectives identified by the panelists.  Mean and median values for these categories are larger than 21 due to the data merger. 
y A lower mean value indicates a higher (more important) ranking among participants.
z Delta is defined as the difference between the mean and median.
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data collected for Round II rankings, resulting in com-
posite rankings with mean and median values greater 
than 21. For example, the composite category in Table 
1 titled “Record keeping” was a combination of seven 
of the 102 original learning objectives determined in 
Round I, with rankings of importance for these 7 objec-
tives spanning from 14 to 90. Compilation of these 
seven objectives across all panelists’ rankings resulted 
in a weighted composite mean of 43.7. Delta is defined 
and calculated as the difference between the mean and 
median of each category (Freeman et al., 2009). Thus, 
a delta value closer to zero indicates that stakehold-
ers share a more consistent ranking compared to when 
the delta value is large (either negative or positive) indi-
cating disagreement with the group’s average ranking. 
Rankings were then used to assess and re-design the 
course structure and curriculum for future semesters. 

Results and Discussion
Categories were ranked by composite mean. The 

top three ranked categories were 1) understanding of 
basic economics/risk management, 2) ability to calcu-
late total cost of production, and 3) marketing of cattle 
(Table 1). Current projections from the USDA (2015) 
show almost half the job opportunities available within 
agriculture in the next five years will be in management 
and business capacities, making these categories highly 
relevant. While basic economics and calculating total 
cost of production had delta values relatively close to 
zero, marketing of cattle had a high delta value, indicat-
ing that stakeholders’ ranking of importance of the mar-
keting category varied amongst stakeholders. Additional 
categories that were ranked as important course objec-
tives included understanding the importance of serving 
as an industry advocate, business planning, record 
keeping, and reproductive management. 

Some of the lowest ranked categories included 
understanding beef carcass grading systems, how to 
use existing beef-based software programs, as well 
as expected progeny differences (EPDs) and breeding 
systems (Table 1). These lower-end categories generally 
represent more “production-focused” outcomes, which 
are often covered in pre-requisite courses for this senior 
level course. This data reinforces the importance of 
expanding on what students have already learned and 
not just focusing on topics covered in prior courses, but 
rather build on those topics. However, while this course 
has not been structured around these lower-ranked 
topics, obviously these “production-focused” categories 
are of significance because stakeholders included them 
in their ranking of course objectives. 

A similar study design by Zekeri (2004) evaluated 
how former students rated competencies that faculty 
identified as important to collegiate agricultural educa-
tion with respect to how much the competencies were 
needed in their careers. Comparable to the present 
study, compiled lists showed that knowledge of agricul-
tural economics and efficient production in agriculture 
were towards the top of the rankings list and knowledge 

 Table 2. Top Three Ranked Course Objectives for a Senior  
Beef Management Course within Stakeholder Industry Segmentw

Category Mean Deltax

Cow/calf segmenty

 Calculating total cost of production 29.2 6.74
 Marketing of cattle 38.8 1.88
 Basic economics/risk management 39.6 -4.45
Otherz segment
 Basic economics/risk management 32.3 2.81
 Calculating total cost of production 34.8 1.16
 Acting as an advocate 37.8 3.27

w After the Delphi process meeting, 25 final curriculum emphasis categories 
were derived from summarization and condensation of 102 original learning 
objectives identified by the panelists.  Mean and median values for these  
categories are larger than twenty five due to the data merger.  
x Delta is defined as the difference between the mean and median.
y Exclusively involved in the cow-calf sectors, n = 6
z Any involvement in the feedlot sector, n = 9

of basic agricultural production and ability to evaluate 
agricultural investment were found in the middle (Zekeri, 
2004). Contrary to the current study, ability to set up 
farm record systems was second to last in the study by 
Zekeri (2004).

Data were also ranked by demographics provided 
by stakeholder based on industry segment involvement 
(cow/calf or other, defined as stakeholders involved in 
feedlot or cow/calf and feedlot), gender, and years of 
experience. When ranked by demographic, stakeholders 
involved in the feedlot industry ranked the need to be 
an industry advocate higher than those in the cow/
calf industry (Table 2). This could be attributed to the 
fact that those in the feedlot industry are closer to the 
consumer and recognize the need to tell our story more 
than those involved in the cow/calf industry. Other 
categories that made the top rankings for both segments 
were calculating total cost of production, marketing of 
cattle, and basis economics. 

When data were sorted based on stakeholder 
gender (Table 3), females ranked record keeping and 
understanding costs as higher priorities than males. This 
could be interpreted as females being more detailed-
oriented while males focus more on the big picture. 
Interestingly, in the female rankings, the variation of 
delta values is relatively large compared to the low delta 
values of the male rankings. 

In the final sort of course, outcomes based on years 
of stakeholder experience (Table 4), more experienced 
stakeholders (≥ 31 years of experience) ranked knowing 

 Table 3. Top Three Ranked Course Objectives for a  
Senior Beef Management Course within Stakeholder Genderw

Category Mean Deltax

Femaley

 Calculating total cost of production 23.8 12.19
 Basic economics/risk management 39.4 -4.21
 Recording keeping 41.3 2.34
Malez

 Marketing of cattle 38.6 2.06
 Acting as an advocate 40.8 0.32
 Business planning 41.2 1.30

w After the Delphi process meeting, 25 final curriculum emphasis categories 
were derived from summarization and condensation of 102 original learning 
objectives identified by the panelists.  Mean and median values for these  
categories are larger than twenty five due to the data merger.  
x Delta is defined as the difference between the mean and median.
yn = 5
zn = 10
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where to find information on new technologies and 
management practices high while it was not ranked in 
the top three categories by younger/less experienced 
stakeholders. This suggests that recent graduates feel 
comfortable knowing where to find information. Less 
experienced stakeholders (2−10 years of experience) 
ranked acting as an advocate as a high priority. 
Calculating costs of production, basic economics, and 
marketing of cattle were commonly ranked across all 
categories of regardless of experience. 

Prior to the structured course revision, curriculum was 
focused on wide array of basic production management 
practices; some of which was derived from dated 
research. Stakeholder input through the Delphi process 
encouraged a change in curriculum that narrowed the 
scope of the course to best prepare students for careers 
within the beef industry. The transformation focused on 
a systems-management approach to beef production, 
allowing instructors the opportunity to more explicitly 
delve into current topics and business principles that 
are vital to beef industry. This includes an emphasis on 
business and financial planning which culminates in a 
course capstone project focusing on partial budgeting 
and business planning. 

Following the course re-design, a formal evaluation 
is conducted each semester by giving students a pre- 
and post-course survey. These surveys are identical 
and students are asked to rank the 21 categories (Table 
1) from most to least important and are also asked to 
indicate their perceived knowledge level of each category. 
Student responses, or any change in responses, of 
the category rankings and knowledge levels over the 
semester is assessed and used to provide insight to the 
effectiveness of the beef systems management course 
curriculum. Results are then utilized internally as a 
continuous improvement process as needed. 

Summary
In conclusion, utilizing a modified Delphi process, 

with carefully selected stakeholders, proved to be an 

effective protocol that allowed instructors to critically 
evaluate and update course objectives and student out-
comes relevant to the needs of the beef industry. Based 
on stakeholder feedback, the course has implemented 
more emphasis on business and financial planning in 
addition to basic management principals in beef produc-
tion process. 
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 Table 4. Top Three Ranked Course Objectives for a Senior Beef 
Management Course within Stakeholder Years of Experiencev

Category Mean Deltaw

2−10 yearsx

 Calculating total cost of production 26.6 9.34
 Acting as an advocate 31.2 9.90
 Basic economics/risk management 37.0 -1.85
11−30 yearsy

 Basic economics/risk management 28.2 6.95
 Record keeping 38.0 5.67
 Marketing of cattle 38.1 2.58
31+ yearsz

 Business planning 26.3 -16.19
 Calculating total cost of production 37.9 1.95
 Know where to find information 39.8 -13.63

v After the Delphi process meeting, 25 final curriculum emphasis categories 
were derived from summarization and condensation of 102 original learning 
objectives identified by the panelists.  Mean and median values for these 
categories are larger than twenty five due to the data merger.  
w Delta is defined as the difference between the mean and median.
x n = 6
y n = 5 
z n = 4


