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Abstract
The constant rise in consumption of poultry products 

within the United States has resulted in increased career 
opportunities within the poultry industry. However, cur-
rently there are not enough graduates to fill the avail-
able positions. The cause may be associated with the 
increased competitiveness for university admissions or 
unawareness of many opportunities in poultry science. 
To address this need and increase the awareness, the 
Prestage Department of Poultry Science started the 
Poultry Science Summer Institute (PSSI), a five-day 
overnight camp for high school students. During their 
stay, the students were given the opportunity to learn 
about genetics, reproductive physiology, avian anatomy, 
poultry processing, and feed milling. The objective of 
this study was to evaluate the rate of return of students 
who participated in the PSSI summer camp and then 
entered the NCSU four-year poultry science program 
or the two-year Agriculture Institute (AGI) program from 
2008 through 2014. During this time, the number of 
PSSI alumni who pursued a degree in poultry science 
from the Prestage Department of Poultry Science 
ranged from 10% to 31%. The overall average of par-
ticipants entering the Prestage Department of Poultry 
Science four-year program was 19.35%, while an addi-
tional 7.74% entered the two-year program. Overall, the 
PSSI camp has increased the exposure of high school 
students to the poultry science department and poten-
tial career opportunities within the poultry science field. 

Introduction
Recruitment of high school students to poultry 

science and other agricultural programs has become 
a vital component in continuing to provide the poultry 

industry with graduates with degrees in agriculture. In 
the last 70 years, people have experienced a progres-
sion of the chicken from a luxury product to a regular 
source of protein for most developed nations (Dixon, 
2002). The need for professionals in the food and agri-
cultural sciences is projected to increase by 10% by 
2020 (Hegerfeld-Baker et al., 2015). Today, 81% of agri-
culture careers require either a two or four-year degree 
and 64% of applicants to AgCareers.com in 2015 had an 
education level of bachelor’s degree or higher (AgCa-
reers.com). In addition, more than half (54%) of appli-
cants had agriculture-based post-secondary education 
(AgCareers.com). Pardue (1990) conducted a survey 
of poultry science undergraduates at a major land grant 
university and found that over half of those students sur-
veyed had some previous poultry experience. It con-
cludes that one way to increase enrollment is to intro-
duce and involve students to poultry science before 
application and admission to college. Various outreach 
programs have been created to expose high school stu-
dents to degree programs that they otherwise may not 
have known about. Collectively they are known as early 
outreach programs (Loza, 2003). By using these pro-
grams to broaden children’s (8-18 years old) perspective 
of agriculture beyond just farming, these early outreach 
programs encourage students to pursue careers in agri-
culture (Cotton et al., 2009).

Institutions of higher learning around the United 
States are considering ways to expand the number of 
eligible students graduating from high school (Dave et 
al., 2010). Dyer and Breja (2003) found that the teach-
ings of agricultural education and production had histor-
ically been aimed at rural, white males from an agricul-
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tural background. Due to the projected increase for the 
professionals this prior pool of recruits is not enough. 
Agricultural programs also need to recruit female, urban, 
and minority youth (Alston and Westbrook, 2006). Mil-
lions of students attend residential summer camps each 
year (Ventura and Garst, 2013), which can be used to 
improve academic preparation and college readiness 
(Swail and Perna, 2002). Yilmaz et al. (2010) found that 
summer camps are an effective tool for recruiting stu-
dents to STEM majors. Agricultural recruitment can be 
difficult because of the general public’s view of agricul-
ture as the “study of ‘cows, sows, and plows’” (Beyl et 
al., 2016, p. 51). However, modern agriculture encom-
passes a wide array of specializations and it is import-
ant to eliminate and replace the current myth about agri-
culture with a durable understanding of the science in 
technology that is modern agriculture (Beyl et al., 2016).

Many industry partners and associations support 
university outreach and recruitment programs. They 
are motivated to help universities increase enrollment, 
train and develop students to fill positions within in 
the industry. US Poultry and Egg Association, formed 
in 1947, is the world’s largest and most active poultry 
organization and created a program to provide funds 
to poultry science and other agriculture departments 
for student recruitment (USpoultry.org). The Prestage 
Department of Poultry Science at North Carolina State 
University in Raleigh, NC is a recipient of a portion of 
these donations and used these funds to establish the 
Poultry Science Summer Institute. 

Recruitment to the poultry industry can be difficult 
because of the general public’s perception of the poultry 
industry. Rudd and Smick-Attisano (1995) found that 
perception of the discipline of agricultural sciences 
and attitudes toward it may be negatively impacted 
if exposure to the discipline is absent or deficient. 
Chamblee (2007) stated that “Young people simply do 
not understand the science and technology involved in 
producing poultry meat and eggs, nor do they have any 
concept of the science involved in genetics and breeding, 
nutrition, incubation and hatching, environmental issues 
or processing.” Additionally, misconceptions and false 
impressions can stymie efforts to attract students to 
seek a degree in poultry science (Chamblee, 2007). It 
is these misapprehensions that contribute to the general 
understanding of poultry production as either backyard 
flocks or “factory farming” (Chamblee, 2007). Students 
need opportunities to explore the poultry industry, its 
true structure, its economic impact and its rich scientific 
foundation. Only those students who are aware of career 
opportunities in poultry will be able to take advantage of 
them. 

The Science Agricultural Summer Experience 
program was developed to allow students the opportunity 
for experiential learning, coupled with critical thinking, to 
promote the retention of knowledge gained (Martinez et 
al., 2012). Similarly, the Poultry Science Summer Insti-
tute (PSSI) program strives to provide hands-on learn-
ing and real-world applications to introduce students to 

opportunities in poultry science that will have a long-last-
ing impact on their future educational and career plans. 
However, Martinez et al. (2012) found that although 
recruitment tactics motivated many students to apply to 
the program, there were large discrepancies between 
those who said they would apply and those who enrolled. 
The objective of PSSI is to increase student awareness 
of and interest in poultry science as a major, as well as 
to encourage students to apply to and enroll in the Pre-
stage Department of Poultry Science. This was accom-
plished by providing a curriculum focused on physical 
learning experiences in the field and in the laboratory.

The curriculum includes anatomy, egg formation  
and reproduction, blood collection, artificial insemination, 
hatchery, incubation and brooding, embryology, DNA 
fingerprinting, calculating egg school and judging, and 
further processing. These topics were selected to repre-
sent the variety of content and skills utilized in an under-
graduate degree in poultry science and as possibilities 
for post-graduate work. Additionally, the curriculum cap-
italizes on the expertise of those instructors contributing 
to the program. The PSSI instructional activities included 
a dissection and identification of the gross anatomy and 
the reproductive tract of a chicken, the proper technique 
for blood collection without harming the bird, artificially 
inseminating a live hen with the sperm from a rooster, 
performing egg break outs to judge the stage of embry-
onic development, DNA fingerprinting, and further pro-
cessing a bird from whole carcass to cut up. The stu-
dents were given a post-camp survey during the final 
reception where they were asked to rate their experi-
ences during PSSI on a five-point Lykert scale. Those 
data were analyzed and used to evaluate the effective-
ness of the PSSI program to recruit high school students 
to the Prestage Department of Poultry Science.

Materials and Methods
The PSSI is a high school camp offered every 

summer since 2008 with North Carolina State Univer-
sity (NCSU) serving as the primary location. PSSI pro-
vides an educational and enjoyable five-day, four-night 
program, consisting of field and laboratory experiences, 
data collection and analysis, and field trips to introduce 
students to an array of career paths available with a 
degree in poultry science. The program emphasizes 
major topics in poultry science and production includ-
ing: (1) necropsy an older laying hen and compare the 
anatomy to a rooster; (2) collect blood from the brachial 
vein of a chicken; (3) milk a rooster and artificially insem-
inate a hen; (4) evaluate embryos at various stages of 
development; (5) investigate a green fluorescent trans-
genic embryo; (6) isolate DNA and conduct PCR; (7) 
evaluate poultry product quality; (8) chicken carcass cut 
up and value assessment; (9) tours of various facilities 
including veterinary school, turkey farm, and feed mill; 
(10) listen to lectures about poultry anatomy, welfare, 
and career opportunities in poultry science.

The application process seeks to find students 
from rural communities who will benefit most from 
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the PSSI. Most of the students who attend are from 
economically distressed counties in North Carolina. 
However, the application pool is open to all high school 
students across the country. The program is advertised 
on the North Carolina State University youth programs 
website and is emailed out to all North Carolina high 
school counselors, FFA teachers and 4H agents. The 
PSSI enrolls approximately 20 students per summer. 
Applicants must be rising sophomores, must have a GPA 
of at least a 3.0, and complete a short application and 
essay. The application requested information regarding 
any experience or interest in poultry, e.g. 4H, FFA, 
turkey show, as well as extracurricular activities and 
their ACT/SAT scores if available. All accepted students 
must provide their own transportation to the camp.

The post-camp survey is formatted on a five-point 
Likert scale, where 1 is poor and 5 is excellent. A total 
of 66 students from years 2012-2015 were asked to 
rate each activity from one to five, and were provided 
with space to make additional comments. At the end of 
the survey, the students were asked which activity they 
enjoyed the most, which they enjoyed the least and to 
provide their input on changes for the next year.

Survey data and student demographics were 
analyzed via the SAS 9.2 (Cary, NC). The SAS Frequency 
Procedure was used to analyze the enrollment in the 
Prestage Department of Poultry Science by high school 
class after attending the PSSI for years 2012-2015. 
North Carolina State University’s Institutional Review 
Board deemed this study exempt.

Results
Analysis of student demographics includes those 

attending the PSSI for years 2012, 2013, 2014, and 
2015. Most students attending the program were from 
Tier 1 counties in North Carolina. In 2012, 75% of the 
PSSI attendees were from rural counties in North Caro-
lina. In 2013, approximately 63% of attendees were from 
rural counties, while in 2014 and 2015, 70% and 81% 
were from rural North Carolina counties, respectively 
(Figure 1A). 

In 2013 twice as many PSSI attendees who enrolled 
in the Prestage Department of Poultry Science, were 
from urban counties (66%) compared to those from 

rural counties. However, in 2012 and 2014, the exact 
opposite is true. Most of those students who enrolled in 
the department after attending PSSI (66%) were from 
rural counties rather than urban ones. In 2015, 100% of 
enrollees in the Prestage Department of Poultry Science 
were from rural counties (Figure 1B).

Proportions of enrollment after attendance for rising 
seniors ranged from 30%-75%. In 2012, 41.67% of 
rising seniors who attended the PSSI returned to enroll 
in the department. In 2013, approximately 30% of rising 
seniors returned to the department, 75% returned after 
attending in 2014 and only one senior (16.67%), although 
three were accepted, enrolled in the department after 
attending the program in 2015. Of those rising juniors 
who attended in the same years, 16.67% returned after 
attendance in 2012 and approximately 28% returned 
after attendance in 2013. No rising juniors who attended 
in 2014 enrolled in the department. The rate of return 
for rising juniors who attended in 2015 could not be 
analyzed as they had yet gone through the college 
admissions process.

Upon analysis of the proportion of students who 
enrolled in the department after attending the PSSI from 
years 2012-2015, nearly 40% of rising seniors enrolled 
in the department, (P = 0.0104). Only 20% of rising 
juniors enrolled, and no rising sophomores who attended 
the PSSI in 2012 went on to enroll in the Prestage 
Department of Poultry Science. Sophomore attendees 
from 2013, 2014, and 2015 were not analyzed because 
they did not graduate high school yet.

The basic curriculum of the program consisted of 
the major areas of study within poultry science, aiming 
to increase interest in the field of study and the poultry 
industry beyond. Table 1 displays the results of the 
students’ ratings of the major educational experiences 
provided during the weeklong summer camp. The results 
show that the students found the anatomy, egg formation 
and reproduction, poultry processing, and hatchery, 
incubation and breeding labs the most enjoyable, with 
90% or above rating the experiences as above average 
or excellent. Unsurprisingly, the two lowest ranking 
experiences were those involving the least hands-on 
opportunities, DNA fingerprinting and egg school, 
judging and welfare, with, only 63% and 78% of students 
rating them as above average/excellent, respectively.

Figure 1A. PSSI Enrollment Demographics:  
Percentage of Students that Came From  

Rural or Urban Counties that Attended PSSI
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Fig. 1A. PSSI Enrollment demographics: Percentage of students 
that came from rural or urban counties that attended PSSI 
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Figure 1B. Students Who Enrolled in the  
Department after Attending PSSI
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Discussion
The comprehensive goal of the PSSI program 

was to increase interest in poultry science as a major 
as well as a possible career path. To accomplish this, 
a broad curriculum representing various aspects of 
poultry science was developed and implemented for the 
summer camp. 

Students were notified of the camp via their high 
school guidance counselors, their local 4H agent or 
FFA representative, or Vocational Agriculture instructor. 
Students interested in attendance submitted their 
application online. Approximately 20 students each 
year are accepted into the program. These students 
were selected for attendance based on their application 
responses. Applications requested information on any 
interest in or prior experience with poultry, as well as their 
current GPA, extracurricular activities, and their SAT/ACT 
scores if available. It was not uncommon for students 
in rural counties to have experienced discouragement 
from extracurricular academic activities. Regarding the 
Summer Agricultural Science Experience, Martinez et 
al. (2012) indicated that there are a multitude of reasons 
that discourage rural high school students from enrolling 
in summer outreach programs, including little or no 
access to college preparation material, a lower socio-
economic status, or an obligation to stay and help their 
family. Similarly, the predominately rural PSSI attendees 
may have experienced these same barriers.

Qualitative trends from student surveys indicated 
that students expressed preferences for several activities 
presented during the program. The educational trip to 
the College of Veterinary Medicine was among the most 

popular field trips. Additionally, students appeared to 
prefer the more hands-on learning experiences, such as 
further processing or embryology, to those experiences 
that were more visual, such as observing egg grading 
and poultry judging. This preference can be attributed to 
the fact that high school students prefer the satisfaction 
and benefits of hands-on learning (Sadeh and Zion, 
2012). Student responses to possible changes for the 
future reinforced the preference for experiential learning. 
Students responded that they wanted fewer lectures and 
tours, and more hands-on laboratory experience. Most 
students indicated that they would enjoy participating 
in the program again. Ultimately, this shows that the 
PSSI was successful in offering high school students a 
glimpse of the reality of college life without dissuading 
them from pursuing a college education.

In conclusion, the research suggests that a program 
focused on active learning and hands-on experiences 
can increase interest in and aid in recruitment to the 
field of poultry science. The PSSI provides students 
with a unique opportunity to scratch the surface of what 
the field of poultry science has to offer. Over the week, 
the students were exposed to a wide array of learning 
experiences in poultry science, and one can speculate 
that engaging the students in a focused curriculum may 
lead to more knowledge gained and retained. A wider 
study would need to be performed to determine if pro-
grams like the PSSI effectively recruit a variety of stu-
dents or just those who already have a preexisting inter-
est in poultry. Nonetheless, the consistent enrollment of 
students in the Prestage Department of Poultry Science 
after attending the PSSI those students who attended 
as rising seniors in high school, provides evidence that 
this recruitment style is effective. Additional educational 
experiences are being explored because of the student 
surveys, as well as the possibility of hosting two camps 
per summer, one for rising seniors and one for rising 
juniors, to increase the number of students exposed.

Summary
There is a significant gap between the career 

opportunities in agriculture and students that are 
graduating with a bachelor’s degree. Much of this can be 
contributed to ignorance of such career opportunities. 
The Prestage Department of Poultry Science at North 
Carolina State University, with funding from US Poultry 
and Egg Association, started the Poultry Science 
Summer Institute (PSSI) program to address this need. 
The comprehensive aim of the PSSI is to increase 
awareness of the poultry science field and the career 
paths it has to offer, in addition to introducing the students 
to the sciences that take poultry science beyond mere 
chicken farming. PSSI has greatly increased the interest 
in pursuing a degree in poultry science at NCSU. Overall 
25% of all the students that attend PSSI apply to and 
are accepted into the bachelor’s degree program. This 
is even more apparent with high school seniors where 
nearly 40% enroll in the poultry science program.

Table 1. Education Experience Rankings

Frequency Percent
Anatomy, Egg Formation and Reproduction Lecture
Excellent/Above average 60 90
Average 4 6.67
Below average/poor 2 3.33
Total 66 100
Egg Grading, Judging & Welfare
Excellent/Above average 52 78.79
Average 11 16.67
Below average/poor 3 4.54
Total 66 100
Poultry Processing Lab
Excellent/Above average 61 92.42
Average 4 6.07
Below average/poor 1 1.51
Total 66 100
Hatchery, Incubation and Brooding Lab
Excellent/Above average 60 90.91
Average 6 9.09
Below average/poor 0 0
Total 66 100
Embryology and Incubation Lab
Excellent/Above average 59 89.40
Average 6 9.09
Below average/poor 1 1.51
Total 66 100
DNA Fingerprinting
Excellent/Above average 42 63.63
Average 12 18.18
Below average/poor 10 15.15
Total 64 96.96*

* Denotes percentages that do not add up to 100 because of missing data
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