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courses. In addition, due to course sequencing students may not have completed these
courses. Due to the fact that questions were submitted by individual instructors, there
may be variation in difficulty of questions submitted. While the student’s scores varied
among subject, semester had no effect (P = 0.10).

The significant differences of genetics and physiology compared to other subjects
may be due to course concepts being more difficult. Furthermore, the variation in the
difficulty of questions was not analyzed among subject. However, results may indicate
the need to review genetics and physiology concepts more with students in order to
improve overall results.

According to Araz and Sungar (2007) there needs to problem-based learning in
genetics courses. Problem-based learning is an approach in science education that focuses
on helping students to develop self-directed learning skills (Barrows and Tamblyn, 1980).
While many students will excel in the area of their interest, this does not always hold true
for genetics courses. Through a hands-on project assigned by Araz and Sungar (2007)
students in a genetics course had the opportunity to meet with farmers and apply their
knowledge. The performance of students who completed the hands-on project verses
those who did not, showed there were strengths to students learning in a classroom
setting as well as students learning out on the farm. However, further research is needed
to perfect the practice of integrating both methods and which to students each method
would apply best (Araz and Sungur, 2007).

Problem-based learning may be used less in science classes due to the amount of
curriculum the instructor needs to cover. Factual learning has a distinct right and wrong

answer and learning may not allow students to think critically, but instead encourages
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memorization. The school of physics has shown that problem-based learning can be
successfully integrated and can improve not only science skills but also, group work,
personal learning, and communication (Facione, 2010). Problem-based learning whether
it be through group projects, field trips, discussions all have positive correlations with
students learning and can help them to apply what they learn in other aspects of their life
(i.e classes and careers). The Animal Science department may be able to use field trips to
various farms and research sites in order to help students apply what they are learning in
the classroom. By having pretests and posttests, instructors can address how their
students are learning and where there are gaps in knowledge.

Summary

Having results of students across several semesters increased the number of
students assessed and helped eliminate any outliers. Because there was no significant
difference based on semester, an overall evaluation of the major’s learning outcomes
could be addressed.

Addressing the strengths of the department will help students in understanding the
benefits of the program as they progress through their degree. Current instructors will
need to evaluate courses to improve learning outcomes based on results of the post-test.
While students are confident in how the Animal Science department has prepared them in
certain aspects, a focus on bringing other science backgrounds into use during Animal
Science class is not as strong. It has been shown that through hands-on experience
students are able to connect knowledge from other subjects such as nutrition, genetics,
and physiology (Waddell, 2018). Furthermore, introducing students early on to scientific

writing will help with their scientific literacy and competency. It would be recommended
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that professors allow hands on work in order to help students better grasp concepts while
also giving direct instruction until the topic is adequately understood. Critical thinking
can be difficult if there are too many gaps in one’s knowledge of a subject, thus thorough
teaching through various teaching practices (i.e. group work, lab work, scientific reading)
is recommended. In conclusion, students’ thoughts and ability to recall what was
previously taught has stayed steady through the years and there needs to be a greater

focus on the topics of physiology and genetics.
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Table 1. Number of students who completed the Animal Science senior assessment
survey and breakdown of major based on responses to Animal Science senior assessment
survey

Year Assessment  Total in Percent Animal Non-Animal
Completed Class Completed  Science Major  Science Major
Fall 2015 46 54 85.2% 54 (100%) 0 (0%)
Spring 46 51 90.2% 46 (90.2%) 5 (9.8%)
2015
Fall 2016 47 49 95.9% 47 (95.9%) 2 (3.1%)
Spring 32 40 80.0% 33 (82.5%) 7 (7.5%)
2016
Fall 2017 39 43 90.7% 35 (81.4%) 8 (8.6%)
Spring 43 46 93.5% 44 (95.7%) 2 (4.3%)
2017

Total 253 283 89.4% 259 (91.5%) 24 (8.5%)
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Table 2. Breakdown of GPA based on responses to Animal Science senior assessment
survey!

YEAR Below 2.0 2.0-2.50 2.51-3.0 3.01-3.59 3.60-4.0+
Fall 2015 0 (0%) 3 (6.5%) 11 (23.9%) 20 (43.5%) 12 (26.1%)
Spring 2015 1 (2.2%) 4 (6.9%) 14 (30.4%) 16 (34.8%) 11 (23.9%)
Fall 2016 0 (0%) 3 (6.4%) 13 (27.7%) 18 (32.3%) 13 (27.7%)
Spring 2016 0 (0%) 4(125%)  10(32.0%) 10 (32.0%) 7 (21.9%)
Fall 2017 0 (0%) 5(13.2%) 14 (36.8%) 13 (34.2%) 6 (15.8%)
Spring 2017 0 (0%) 3 (7.0%) 10 (43%) 15 (34.9%) 15 (34.9%)
TOTAL? 1 (0.4%) 21(8.3%)  72(28.6%) 92 (36.5%) 64 (25.8%)

INo statistical differences in GPA of students across semesters.
2N = 252 students
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Table 3. Number of students who responded that completion of an Animal Science major
improved their understanding based on a five-point Likert scale combined across all 6

semesters?

Item

Not at
All

Just a
Little

Somewhat

A Lot

A
Great
Deal

Biology and chemistry of the life
sciences and application of the
principles to animal nutrition,
growth, reproduction, genetics and
management of animals and their
products

How to develop animal nutrition,
growth, reproduction, genetics and
management recommendations
related to the specific animal or
animal product in the career paths
related to my selected option

The terms, facts and concepts of
Animal Science

How ideas we explore in Animal
Science classes relate to ideas |
have encountered in other classes.

How ideas we explore in my
biology and chemistry classes
relate to my Animal Science
classes

How studying Animal Science
helps people address real-world
issues

3

9

36

66

61

17

45

77

28

136

133

117

125

95

119

42

54

119

75

42

100

INo statistical differences between semesters. Data from all semesters was combined.
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Table 4: Number of students who responded that completion of an Animal Science major
improved specific skills based on a five-point Likert scale combined across all 6
semesters

A

Notat Justa Great
Item All Little Somewhat A Lot Deal
Critically read articles about issues 2 7 43 105 99
raised in Animal Science classes.
Recognize a sound argument and 3 2 41 126 84
appropriate use of evidence
Develop a logical argument 3 4 45 108 96
Write documents in discipline- 5 2 59 100 90
appropriate style and format
Work effectively with others 2 1 13 94 146
Prepare and give oral presentations 3 4 37 119 93

No statistical differences between semesters. Data from all semesters was combined.
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Table 5. Number of students who responded that completion of an Animal Science major
improved their attitude based on a five-point Likert scale combined across all 6 semesters

Not at Just a A Great
Item All Little Somewhat A Lot Deal
Enthusiastic about Animal 2 3 7 51 193
Science
Confident that | can be successful 4 1 24 75 152
in an Animal Science career
Comfortable working with 2 6 35 142 71
complex ideas
Confident in my ability to 3 0 27 122 104
understand societal and ethical
issues related to animals
Willing to seek help from others 6 4 41 101 104
(teacher, peers, TA) when
working on an academic problem
Prepare and give oral 3 7 45 115 86

presentations

INo statistical differences between semesters. Data from all semesters was combined.
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Table 6: Number of students who responded that completion of an Animal Science major
improved their integration of learning based on a five-point Likert scale combined across
all 6 semesters

Not A
at Just a Great
Item All Little Somewhat A Lot Deal
Applying principles of Animal 2 3 60 124 67
Science to new problems and
situations
3 3 61 124 65

Using systematic reasoning in
my approach to problems

INo statistical differences between semesters. Data from all semesters was combined.
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Table 7. Average Percent Correct on Comprehensive Senior Exit Exam by subject

Subject Average
Genetics 28.65?
Nutrition 71.82°

Meat Science  75.15°
Physiology 53.38°

INo statistical differences between semesters. Data from all semesters was combined.

2Those not connected by like subscripts were significantly different with a p value < 0.05
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Chapter 4. Veterinary Student Case Study Project Leads to Development of

Professional Skills

Abstract: At the University of Nebraska-Lincoln, veterinary students enrolled in a
nutritional biochemistry course designed their own case studies in groups of 4-5 people.
Upon completion of the project, students completed an exit survey ranking itemsona 1
(strongly disagree) to 5 (strongly agree) Likert-type scale to analyze the effectiveness of
using case studies. A total of 41 students completed the survey. Students indicated that
they had a better appreciation for nutrition research after they completed the project
(mean = 3.54, SD = 1.21). Students expressed that the nutrition assignment allowed them
to apply what they had learned in previous classes to the case study they were presenting
(mean = 3.78, SD = 0.91), as well as, allowed them to apply what they were taught in this
class to their case study (mean = 4.09, SD = 0.92) . Individuals indicated that the
completion of the project did not improve their communication skills (mean = 2.63, SD =
1.01), but did slightly improve their critical thinking skills (mean = 3.29, SD = 0.98). The
project objective was to encourage students to connect previous knowledge to new
concepts, but the group-work/case study likely had other benefits beyond this one project.

Key words: Case Study, Nutrition, Veterinary student,

Introduction
Veterinarians require a unique combination of medical knowledge and
nontechnical skills including empathy, communication skills, and management skills in
order to be successful (Lane and Bogue, 2010). Well-structured group projects are known
to enhance intellectual and social skills that help prepare students for work outside the

classroom. Working as a group post-graduation is very typical in the veterinary industry,
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thus practicing these skills in the classroom can help a student’s success in their career.
According to the National Survey of Student Engagement (2006), positive group
experiences can contribute to the student’s learning as well as their ability to retain
information better and overall classroom success. Group projects have a benefit of
allowing professors to assign projects that encompass a majority of the learning
objectives of the course. This not only allows students to apply what they have learned
throughout the semester and review material but can also serve as an indicator of overall
student learning and understanding.

Working in a group not only enhances group-work skills, but also individual
skills. When analyzing veterinary student’s thoughts on an individual basis vs a group
basis on the business side of veterinary medicine, there were a greater number of
concepts brought to light by students when they worked in a group vs working alone
(Chan and Jackson, 2018). When working in a group, individuals can achieve a more
complex way of thinking to identify and understand different concepts that are not
apparent when working alone (Chan and Jackson, 2018). Chan and Jackson (2008) found
that group work puts an emphasis on learning complex issues due to students to being
able to discuss concepts resulting in moving from basic to more complex thinking. In
group projects, more complex and challenging projects can be assigned than if the project
was going to be completed by an individual (Carnegie, 2014). Students must interact and
use other students within their group as a resource to complete the project.

Using case studies to teach promotes critical thinking through active learning
(Popil, 2011). Critical thinking is especially important to veterinarians as it allows one to

analyze and evaluate a situation before coming to a solution. Through critical thinking, a
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veterinarian is able t appropriately assess and diagnosis each patient on an individual
basis (Fajt et al., 2009). Case studies offer students a time to use problem solving skills
and promote decision making in a “real client” type setting enabling even greater
preparation for their career. Using a case study teaching method is an effective tool for
active learning that provides students with a variety of important skills in problem
solving, critical-reasoning, and analytical skills, which in return, enhances student
decision-making, resulting in them becoming better students and veterinarians
(Kunselman and Johnson, 2004).

The objective of this project was to evaluate student perceptions of the impacts of
completing the case studies on their understanding of course concepts and its impact on
skill development.

Materials and Methods:
Course set up and enrollment

Nutritional Biochemistry (VMED 550) is a core class in the curriculum for
students in the Professional Program in Veterinary Medicine at the University of
Nebraska-Lincoln. The course is offered in an on-campus, traditional lecture format.
Course enrollment was 41 students over the two semesters data was collected. Students
enrolled in the course were first year veterinary students.

Case Study

Students were required to participate in a group project to design a case study
over a topic related to a metabolic disorder or a nutritional deficiency/toxicity. The
objectives of this group project were for the groups to demonstrate their understanding of

nutrient metabolism as it applies to a specific metabolic disorder by 1) developing a
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problem (case study) to be delivered to their peers within the class that stimulates interest
in the topic; 2) delivering the case study to their peers in such a way that requires the
audience to make decisions; 3) connecting previous course knowledge to new concepts;
and 4) challenging their peers to practice higher order problem solving skills. Students
allocated to groups of four to five students based upon species of interest. Specifically, at
the beginning of the semester students responded to a survey that asked to rank their
interest with respect to small (companion) animals, large animals, exotic animals, or
mixed species interest. The results of this survey were used to allocate students to their
respective groups. The first task for each group was to identify three potential topics
related to a metabolic disorder or a nutritional deficiency/toxicity and to submit the topics
to the instructor for approval and feedback before moving forward with the project. After
identifying their topic of interest and consulting with the professor (by scheduling a face
to face meeting), each group was required to develop their case study by preparing
power point presentation (minimum 15 minutes containing at least six slides) according
to the following guidelines delivered to the students at the introduction of the project:
Step 1) Develop the and state the central theme/idea pertaining to the selected problem
(disorder); 2) Develop the case study ‘story-line’ including patient history,
signs/symptoms, results of physical examination, diagnosis, treatment plan, and
background information related to nutrient metabolism; 3) Develop at least six questions
based upon knowledge, comprehension, application, analysis, synthesis, and evaluation;
4) Develop (separately from the presentation) a detailed answer guide to the questions;

and 5) Deliver the presentation to their peers in a manner that stimulates discussion.
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Students were required to develop and support their chosen topic area with a minimum of
three peer-reviewed articles.

The presentation guidelines were designed so that when the presentation (case
study) was delivered to their peers in class it would require their peers to make decisions
while connecting previous knowledge to new concepts. Furthermore, students were
challenged to develop questions that would require their peers within the audience to
practice higher order thinking and problem-solving skills. The case study assignment
accounted for 10% (50 out of 545 total points) of the course grade and was evaluated
based upon the following rubric: 1) Central idea (10 pts.); 2) Development of the ‘story-
line” (15 pts.); 3) Development of questions (15 pts.); and 4) Question answer guide (10
pts.). In addition, the questions developed by each group for each of the respective case
studies were used as the basis for a portion (48%, 60 out of 125 total points) the final
course exam
Case Study Evaluation

An evaluation tool was developed to be completed by first year veterinarian
students at the completion of their case study group assignment (Appendix 3). Students
were given the survey in class to increase the completion percentage. The survey asked
demographic information, including ethnicity and gender. In addition, students were
asked to respond based on the five point Likert-type scale (5 = strongly agree, 4 = agree,
3 = neither agree nor disagree, 2 = disagree, 1 = strongly disagree) to a series of
questions. Survey questions were designed to obtain feedback from students on how the
group project pertained to their future career goals, how each student interacted with

other members of the group and instructors to complete the project, and how the project



86

enhanced new and old skills. The procedures of the survey were reviewed and approved
by the University of Nebraska-Lincoln’s Institutional Review Board (IRB).
Results and Discussion

There were 42 students enrolled in the course among both semesters and 98% of
students completed the survey. Similar to the trend seen in recent years in the veterinary
industry, the majority (76%) of students were female and only 24% were male. This
gender gap has become the norm, as according to the American Veterinary Medical
Association, veterinary colleges are made up of about 80% women since 2010 (Burns,
2010).
Case Study and Professor Impacts

A well-described and planned activity enables students to work towards
understanding the learning objectives of that assignment. When evaluating the quality
and impacts of the assignment (ranked on a 5-point Likert-scale), students noted they
were given adequate instruction for the project (mean = 4.07, SD = 0.79) and understood
what was expected of them (mean = 4.10, SD = 0.89). In addition, the professor was easy
to reach for questions and further instructions (mean = 4.05, SD = 0.89) and overall
students enjoyed working with the professor (mean = 3.61, SD = 1.09). Furthermore, they
believed that the instructions to present using a PowerPoint was the best way to show
their data (mean =3.90, SD = 1.03). While the rating was lower, students indicated they
enjoyed working on the project overall (mean = 3.32; SD = 1.08).

The benefits of group work on learning can be significant, yet an ill designed
project can do more harm than good. Through teaching a specific topic, the teacher

develops a deeper understanding of the concepts and a greater understanding (Whitman,
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1988). A well-designed assignment with clear instructions and thought out groups are
more beneficial to student learning and can aid in diligent teamwork and effective
collaboration in the project (Carnegie, 2014). Students learn best when they are
challenged but are comfortable in what is expected of them and feel their work will be
evaluated fairly (Bain, 2004). Clear learning objectives for the students are an important
as part of project (Balzer et al., 2015). Having adequate instruction greatly aids in a
student’s learning.

The overall evaluation process for this project, including the development of the
project in consultation with the instructor, the development of different types of questions
based on various orders of Bloom’s taxonomy, and the use of student developed
questions as the basis for a portion of the final exam created an environment where the
students were allowed to practice higher order thinking and problem-solving skills. In
addition, by utilizing student designed questions as part of the final examination, students
were given ownership in the learning and evaluation process.

According to Bassaw et al. (2003), having assignment objectives clear to the
students allows a student to know where to direct their focus. A well-described and
planned activity enables the student to determine what a particular activity is supposed to
accomplished and will benefit a student’s learning (McKimm and Swanwick, 2009).
Impacts of Working in Groups

When students answered questions based on working with their classmates,
opinions varied (Table 2). When asked if getting the audience (classmates) involved in
their presentation for questions at the end furthered their thinking, students moderately

agreed that it was beneficial (mean = 3.24, SD 1.11). Students were in general agreement
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that their classmates were willing to participate in asking questions post-presentation
(mean = 3.98, SD = 1.10). Furthermore, students agreed that they enjoyed working in a
group setting (mean = 3.34, SD = 1.13) and that all group members participated equally
(mean =4.07, SD = 1.31).

According to a study conducted by Bene and Bergus (2014), peer teaching
benefits both those who are doing the teaching and the peers they are teaching. In
particular, peer teaching is a positive strategy for medical schools to engage students as
teachers. Through having students teach their peers they have greater motivation to learn
the subject due to having to present their information in a clear concise manner. Peets
(2009) found the peer teachers spent nearly three times more? time reviewing content that
they were going to teach. Furthermore, peer assisted learning, such as the students
presenting their case study, relies on the interactions between students in order to
successfully fulfill this teaching method. Due to the similar understanding and knowledge
of the subject between a student teacher and student learner, the comprehension of facts
and understanding enhances the ability to relay information from students to students.
Sometimes, the knowledge gap between professors and students can results in a loss or
inability to communicate on the same level (Lockspeiser et al., 2008).

Skills Evaluation

Students were asked to evaluate the specific skills earned from this group project
(Table 3). Students indicated that they were able to use previous knowledge from class in
order to connect it to new concepts (mean = 4.09, SD = 0.92) and concepts from other
classes when working on the project (mean = 3.78, SD = 0.91). One student stated, “I

enjoyed applying concepts from class to a real-life clinical setting.” Students also agreed
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that through the case study project, their understanding of nutrition and metabolic
disorders were enhanced (mean = 2.53, SD = 1.43) and that they now have a better
appreciation for the importance of nutrition and animal research (mean = 3.54, SD =
1.21). Students agreed that at the completion of the project they were interested in taking
more nutrition classes (mean = 3.56, SD = 1.27).

Felder and Brent (1996) indicated that using cooperative (team-based) learning
properly in college settings enhances motivation to learn, retention of knowledge, depth
of understanding, and appreciation of the subject being taught. The use of group learning
in higher education has increased with the goal for students to connect course content to
research practices (4, 8). Students specifically stated in the comments section of the
survey that they enjoyed the case study because of the “application to real clinical
situations in veterinary medicine” and “it helped to solidify ideas and felt important when
applying it to a veterinary scenario”. It is important for veterinary students to understand
nutrition and have the ability to apply their knowledge in a clinical study because many
diseases can be influenced by nutrition (Chandler and Takashima, 2014). Diseases
including nutrient-sensitive, diet induced, and feed management problems are major
problems that veterinarians are asked to address each day (Chandler and Takashima,
2014). Nutrition knowledge is often used in practice and developing that skill in school
holds great importance, but it not often fully incorporated into the curriculum.

Individuals had mixed opinions when asked if this project would be beneficial for
their future career (mean = 3.05, SD = 1.12). Students were neutral regarding effects of
completion of the project on their communication skills (mean = 2.63, SD = 1.01), but

indicated slight improvement in their critical thinking skills (mean = 3.29, SD = 0.98).
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Case study presentations and audience involvement can allow students to enrich their
own learning and skills due to the process of active learning (Jones, 2014). Properly
developed group projects, students can develop professional skills needed in their career,
such as decision-making skills, critical thinking, communication, and active learning
(Millis, 2014). However, veterinary students are different from other students and have
been shown to focus their skills only on academics and depriving other aspects of their
life causing a rise in anxiety and depression among the veterinary discipline (Hafen et al.,
2013). Traits such as perfection and conscientiousness are high among these students and
group work does not always come easy. Due to students feeling competitive with one
another and not finding time to work together, this can result in negative effects on group
work (Meyer-Parson et al., 2017). However, in a professional career in veterinary
medicine the ability to explain concepts and diagnoses to their clientele is important.
Group work and presentations may help to develop those skills where veterinary students
may be less comfortable.

Lastly, students indicated moderate improvement in their ability to support their
ideas with research (mean = 3.76, SD = 1.04) and how to present research topics (mean
= 3.02, SD = 1.01) with one student expressing they liked “being able to dig into the
research and gain a good understanding of a clinical case and now after completing the
project, understanding the condition.” Students tend to learn best in a case study scenario
due to their drive to solve the problem and have the abilities to do so (Ewell, 1997).
Group projects are becoming more popular in veterinary school as the shift towards
competent traits, such as communication and teamwork become more of a focus. As this

shift continues to occur, collaborative learning is challenging veterinary students to no
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longer focus on individualistic skills but to work as a group. Veterinary students may
benefit from continuous group work in order to improve professional skills and recognize
the benefits of working with others.
Summary

The case study allowed students to apply their knowledge to a clinical based
scenario. First-year students in a professional veterinary medicine program lack
experience in a clinical setting. This project gave students an opportunity to use
theoretical knowledge gained in the course and critical thinking skills to practice aspects
of a problem-oriented approach to arrive at a clinical diagnosis and potential nutritional
interventions for a hypothetical patient. Students agreed the project related to their future
career goals (mean = 3.05, SD = 1.12) in the sense of the project mimicking a clinical
setting. Students are able to develop skills that they can apply to the veterinary
profession. The need for a deeper understanding of animal nutrition and the ability to
apply and explain these concepts will be beneficial when working with future clients.

Overall, students had positive comments about the case study project and its
connection to the veterinary industry, while also stating they enjoyed working in groups.
This project helped solidify core concepts that were taught in the class and allowed
students to apply knowledge from previous classes into their case studies. Veterinary
students may be less comfortable with working in a group project setting so providing
more opportunities to work in a group on projects with clearly defined expectations and
learning outcomes can be beneficial. These skills allow students to become more

confident in themselves and in completing complex tasks within a group setting. By



learning how to collaborate with each other, students will be more prepared for their

careers.
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Figure 3a. Top 20 differentially abundant genus among piglets based on based on Control
(C), Excess (E), and Recommended (R) amounts of Lactobacillus fermentation product
given during gestation diet. Top numbers rank from 1 most differentially abundant to 20
least differentially abundant.

Figure 3b. The top 20 differentially abundant genus and which diet the genus is

upregulated in.

Taxa Base mean Log2foldchain Upregulated Diet
CAG.873 8.120309 -2.30685 CONTROL
Macellibacteroides 1.369074 -0.7344 CONTROL
Sphingomonas 14.84244 -1.21587 CONTROL
Synergistes 2.252637 -1.37362 CONTROL
Negativibacillus 2.16451 -1.63511 CONTROL
Sharpea 23.56659 -1.92748 CONTROL



Clostridioides
Candidatus_Tokpelaia
Arcobacter
Helicobacter
Dorea

Roseburia
Cellulosilyticum
Papillibacter
Victivallis
Pyramidobacter
Comamonas
Selenomonas
Paeniclostridium
Murdochiella

45.45186
1.964386
1.211926
21.04986
9.789094
26.25564
2.383146
1.605313
1.790265
3.372449
1.335589
9.81473
3.479876
8.349789

-1.35921
-1.15108
-0.59582
-1.32546
-1.38675
-1.74803
0.82345
0.720293
1.28723
2.096059
0.952906
1.415671
1.629275
1.663336

CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
EXCESS
EXCESS
EXCESS
EXCESS
EXCESS
EXCESS
EXCESS
EXCESS
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Figure 4. Alpha Diversity Plots of fecal microbiome samples of the sows and the piglets.
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Figure 5. Principle Component Analysis of fecal microbiome samples of the sows and the
piglets.
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Ruminococcaceae UCG.010
Fournierella

UBA1819
Hydrogenoanaerobacterium
Christensenella
Actinomyces

Eubacterium

Aerococcus

Lactobacillus
Alloprevotella
Phascolarctobacterium
Bacteroides
Lachnoclostridium

28.49456
77.36483
70.13221
14.25478
2.63739
168.8015
22.17031
11.12528
610.2788
82.55317
175.5552
2481.072
1250.962

2.455045
3.508941
2.344959
2.964571
1.198237
2.61883
2.223185
1.682152
0.885428
1.696141
1.908747
1.173889
1.74126

14
14
14
14
14
14
14
14
14
14
14
14
14
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Appendix 1.

Survey for: Impacts of Participation in Undergraduate Research on Students

Majoring in Animal Science

Please take the survey based on your experience in one department, the survey may be
taken multiple times if a student has worked for multiple departments.

1. Please indicate your sex
© Male
© Female

© Prefer Not to Answer

2. What is your age?
© 1819

© 20-21

© 22-23

© 24+

3. What year in school are you?

© Freshman

© Sophomore

© Junior

© Senior

© Senior+

* 4. During your time as an undergraduate research student, How do you pay for your
school tuition? (Check all that apply)

© Myself

C Student Loans
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C

C

C

Parents/Relatives
Scholarship

Other

* 5. Please specify your ethnicity origin

C

C

C

White

Pacific Islander or Native Hawaiian
Black or African American

Native American or American Indian
Asian

Other

Other (please specify)

* 6. Are you a Nebraska resident?

C

C

Yes

No

170

* 7. Are you a United States citizen? (If "Yes” question 8 will be skipped automatically)

.

C

Yes

No

* 8. What is your home country?

|

* 9. Is English your first language? (If "Yes" question 10 will be skipped automatically)

C

.

Yes

No

*10. What is your first language?
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* 11. Which reference best describes the population of your hometown in which you
spent a majority of your childhood prior to college?

© <1,000
¢ 1,000-5,000
¢ 5,001-10,000

© >10,000
*12. How did you hear about the undergraduate research job? (Check all that apply)

" A professor

" A friend

' The Animal Science Website
" An Email

" Other (please specify)

|

* 13. What is the focus of your degree in Animal Science? (Mark all that apply)

" Animal Biology & Biotechnology

" Food Animal Production & Management
Business & Communications
Companion Animal Science

Equine Science

Meat Science

Veterinary Animal Science

Not an Animal Science Major

—

* 14. What is the highest level of school your complete by your father?

Other (please specify)




| =

* 15. What is the highest level of school completed by your mother?

| =~

*16. Do you plan to continue on to graduate school?

' Yes
“ No

© Unsure

*17. Will you be attending graduate or professional school in the academic year
immediately following graduation?

' Yes
“ No

© Unsure

© Not Applicable

* 18. Have you been accepted into graduate school?

© Yes

“ No

© Not Applicable

*19. Do you plan to attend Graduate School at University of Nebraska - Lincoln?
© Yes

“ No

© Unsure

© Not Applicable

* 20. Please select ONE area of research you worked with. Answer questions 21-37
according to this answer, (the survey may be taken multiple times should you have
worked in numerous departments)

© Ruminant Nutrition - Beef
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C
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Ruminant Nutrition - Dairy
Non-Ruminant Nutrition - Swine
Non-Ruminant Nutrition - Poultry
Physiology

Breeding and Genetics

Meat Science

Other (please specify)

|

* 21. What was the average number of hours you worked a week?

C

.

C

C

C

1-5

6-10

11-15

16-20

>20

* 22. How many total semesters have you worked in undergraduate Animal Science
research, in which you helped professors/students with research? (each summer counts as
1 semester) (If you are currently working as an undergraduate research student count this
semester as 1)

C

.

C

C

1-2

3-5

6-8

9+

* 23. Of the following, which had a greater positive impact on your undergraduate
research experience?

C

C

Graduate Students

Professors



' None

* 24. Please rate the following statements based on the phrase below.

My time spent in undergraduate research...

174

Not at All

Slightly

Somewhat

Moderately

Extremely

Not
Applicable

Has helped me in
classes

Has changed my
feelings in a
positive way
about grad
school

Has prepared me
for graduate
school

Relates to my
future education
goals

* 25. Please rate the following statements based on the phrase below:

During undergraduate research....

Never

Occasionally

Sometimes

Frequently

Always

Not
Applicable

| felt
comfortable
asking questions
when | was
unsure about
things

| felt
comfortable
performing tasks
on my own that
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Never

Occasionally

Sometimes

Frequently

Always

Not
Applicable

were related to
the lab's research

| received
adequate
training before
working with
research animals

| received
adequate
training before
working in the
lab with
chemicals

* 26. Please rate the following statements based on the phrase below:

During undergraduate research....

Never

Occasionally

Sometimes

Frequently

Always

Not
Applicable

The research |
participated in is
what | expected
it to be

| applied
concepts |
learned in
previous classes,
while working
on research

| enjoyed
working with the
head faculty of
the lab group

| enjoyed
working with the
graduate
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Never

Occasionally

Sometimes

Frequently [Always

Not
Applicable

students in the
department
during research

* 27. Please rate the following statements based on the phrase below.

My time spent in undergraduate research...

Not at All [Slightly

Somewhat

Moderately|Extremely

Not
Applicable

Has given me a
better

appreciation for
animal research

Changed my
academic path
for graduate
school

Made me go
outside my
comfort zone

Was good use of
my time

* 28. Please rate the following statements based on the phrase below.

During your time as an undergraduate research student how would you rate...

Poor Fair

Neutral

Good

Excellent

Not
Applicable

Your
relationship
with the
faculty during
undergraduate
research
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Your
relationship
with the
graduate
during
undergraduate
research

The
availability of
the faculty
within the lab
you worked
in for when
you had
questions

The
availability of
the graduate
students
within the lab
you worked
in for when
you had
questions

* 29. Please rate the following statements based on the phrase below.

I will...

Never

Not Likely

Possibly

\Very
Likely

Definitely

Not
Applicable

Recommend
this lab group
to other
students

Recommend
University of
Nebraska -
Lincoln to
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incoming
freshmen

Use what |
learned in
undergraduate
research in
the future

Continue to
work as an
undergraduate
research
student

* 30. Please rate the following statements based on the phrase below.

During your time as an undergraduate research student how would you rate...

Poor

Fair

Neutral

Good

Excellent

Not
Applicable

Your
understanding
of the
research
conducted

The condition
of the lab
equipment

The condition
of the
research
animals

The attitude
of the

students you
worked with

The attitudes
of the faculty
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members you
worked with

* 31. Please rate the following statements based on the phrase below.

Undergraduate research has influenced the following statements in a positive manner

Not at all

Slightly

Somewhat

\Very

Extremely

Not
Applicable

Listening skills

Microsoft Word
skills

PowerPoint
skills

Excel skills

Statistical
program skills

* 32. Please rate the following statements based on the phrase below.

I will...

Never

Not Likely

Possibly

\Very
Likely

Definitely

Not
Applicable

Seek advice
from the faculty
members of this
lab for future
academic plans

Seek advice
from the faculty
members of this
lab for future
career plans

Seek advice
from the
graduate students
of this lab for
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future academic
plans

Seek advice
from the
graduate students
of this lab for
future career
plans

* 33. Please rate the following statements based on the phrase below.

Undergraduate research has influenced the following statements in a positive manner

Not at all

Slightly

Somewhat

\Very

Extremely

Not
Applicable

Critical
thinking

How to support
my hypothesis
with research

Application of
the scientific
method

Perception of
animal research

Interest in a
career with
research

Communication
skills

* 34. Please rate the following statements based on the phrase below

| feel that...
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Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

Not
Applicable

Graduate
students within
the lab group
were eager to
teach me

Faculty within
the lab group
were eager to
teach me

Graduate
students within
the lab group
were gracious
off my help

Faculty within
the lab group
were gracious
off my help

* 35. Please rate the following statements based on the phrase below

| feel that...

Strongly

Disagree

Disagree

Neutral

Agree

Strongly
Agree

Not
Applicable

My time was
well spent in
undergraduate
research

| was eager to
work in
undergraduate
research

Graduate
students
within the lab
group were
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Strongly  Not
Agree Applicable

Strongly

Disagree Disagree  Neutral Agree

respectful to
me

Faculty within
the lab group
were
respectful to
me

* 36. What would you change about your experience working as an undergraduate
research student?

* 37. Should you have any further comments on the topic please leave a comment below.
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Appendix 2.

Survey for: Assessment of undergraduate student learning in an Animal Science

major

Please indicate your response for each question on the Scantron sheet. No name is
required. Thank you for giving your honest answers and contributing to the improvement
of the Animal Science major.

Understanding

Presently, | understand the following concepts:

Biology and chemistry of the life
sciences and ap!ollcatlon _o_f the Not at Justa | Somew
1 | principles to animal nutrition, . Alot | A great
. . all little hat
growth, reproduction, genetics and D deal E
. . A B C
management of animals and their
products
How to develop animal nutrition,
growth, reproduction, genejucs and Not at Justa | Somew
management recommendations . Alot | Agreat
2. e all little hat
related to the specific animal or D deal E
. . A B C
animal product in the career paths
related to my selected option
The terms, facts and concepts of Not at ‘]l.JSt a | Somew Alot | A great
3 Animal Science all little hat D deal E
A B C
How ideas we explore in Animal Not at Justa | Somew
. . . Alot | A great
4. | Science classes relate to ideas | have all little hat D deal E
encountered in other classes. A B C
How |dea_s we explore in my biology | Not at Jl_Jst a | Somew Alot | A great
5. | and chemistry classes relate to my all little hat D deal E
Animal Science classes A B C
How studying Animal Science helps Not at Jl.JSt a | Somew Alot | A great
6. . all little hat
people address real-world issues A B C D deal E
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Skills
Presently, | can:
7 | Critically read articles about issues Not at ‘]l.JSt a | Somew | Alot | A great
. . . all little hat D |deal E
raised in Animal Science classes
A B C
Recognize a sound argument and Notat | Justa | Somew | Alot A great
8 a rog riate use of evi%lence all little hat D | deal E
pprop A B C
Notat | Justa | Somew | Alot | A great
9. | Develop a logical argument all little hat D |deal E
A B C
10 | Write documents in discipline- Not at JI.JSt a | Somew | Alot) A great
appropriate style and format all little hat D | deal E
pprop y A B C
11 Notat | Justa | Somew | Alot | A great
Work effectively with others all little hat D |deal E
A B C
12 | Prepare and give oral Notat | Justa | Somew | Alot | A great
e all | litle | hat | D |deal E
P A B C
Attitudes
Presently, I am:
I . Notat | Justa | Somew | Alot | A great
13, | EhusIastic about Animal al | litte | hat | D |deal E
A B C
14 | Confident that I can be successful Not at Jl.JSt a | Somew | Alot | A great
. . . all little hat D | deal E
in an Animal Science career A B C




185

. . Notat | Justa | Somew | Alot | A great

15 g;;nfgai%':a‘é"ork'”g with all | litle | hat | D |deal E

P A 3 c

16 Confident in my ability to Notat | Justa | Somew | Alot | A great
understand societal and ethical all little hat D |deal E
issues related to animals A B C

17 Willing to seek help from others Notat | Justa | Somew | Alot | A great
(teacher, peers, TA) when all little hat D |deal E
working on an academic problem A B C

18 | Prepare and aive oral Notat | Justa | Somew | Alot | A great

refentaﬁonf all | little | hat | D |deal E
P A B C
Integration of learning
Presently, I am in the habit of:

19. | Applying principles of Animal Not at Justa | Somew | Alot | A great
Science to new problems and all little hat D deal E
situations A B C

20. | Using systematic reasoning in my Not at Justa | Somew | Alot | A great
approach to problems all little hat D deal E

A B C

Knowledge of the Animal Sciences

21. Knowing that the B allele that codes for Black is dominant to the b allele that

codes for red, what are the allelic and phenotypic frequencies if 500 animals are

BB, 400 are Bb, and 100 are bb?

A. Frequency of B is 75%, frequency of b is 25%, frequency of black hided
animals is 75% and frequency of red hided animals is 25%.
B. Frequency of B is 70%, frequency of b is 30%, frequency of black hided
animals is 50% and frequency of red hided animals is 50%.
C. Frequency of B is 70%, frequency of b is 30%, frequency of black hided
animals is 90% and frequency of red hided animals is 10%.




D.
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Frequency of B is 90%, frequency of b is 10%, frequency of black hided
animals is 90% and frequency of red hided animals is 10%.

22. A Breeding Value can be described as

CoOw>

The sum of the average effect of each gene.

Half of the sum of the average effect of each gene.

A value between 0 and 1 related to the superiority of parents.

An animal’s own performance divided by the average performance of a
group of similarly managed animals.

23. Heritability is defined as

A.
B.

moo

The ratio of additive genetic variance over phenotypic variance.

The proportion of phenotypic differences observed that are due to
differences in additive genetic effects.

The probability that offspring will receive a given trait from their parents.
Both A and B.

Both B and C.

24. Genetic gain per year will be increased if

A

The average age of parents becomes greater and accuracy of selection
stays the same.

B. A larger proportion of selection candidates are retained.
C.
D. The average age of parents decreases.

The amount of genetic variation is decreased.

25. Heterosis will have the largest impact on which trait below?

A
B.
C.
D.

Height (h?>= 0.7)

Average daily gain (h? = 0.4)
First service conception (h? = 0.1)
Age at puberty (h? = 0.4)

26. The omasum is located just caudally to the

A
B.
C.
D.

Pyloric sphincter

lleum

Reticulo-rumen complex
Cecum

Water is generally considered:

COw>

hydrophobic

polar

a compound with the formula H2O>
Aand B
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28. The essential or indispensable amino acids:

A. are more important physiologically than the nonessential or dispensable
amino acids.

B. include the amino acids alanine, glutamate, and asparagine

C. must be included in total or in part in the diet

D. can all be synthesized from water and glucose

29. Cell wall components are very important to maintaining plant structure and
function. Which of the following accurately describes the cell wall components
of forages and grains?

A. Neutral detergent fiber (NDF) that includes: cellulose and lignin only

B. Neutral detergent fiber (NDF) that includes: cellulose, hemicellulose, and
lignin

C. Acid insoluble ash that includes oligosaccharides and lignin

D. Acid detergent fiber (ADF) that includes: cellulose, hemicellulose, and
lignin

30. The primary difference between a saturated and unsaturated fatty acid is:

the number of carbons in the fatty acid

saturated fatty acids are only found in ruminant products

unsaturated fatty acids cannot be used in milk replacers

saturated fatty acids do not contain any double bonds between carbons in
the fatty acid chain.

CSoOow>

31. Which of the following bacteria is a major food safety issue for the beef industry?

A. Streptococcus pyogenes
B. Escherichia coli O157:H7
C. Clostridium botulinum
D. Listeria monocytogines

32. Which ion is responsible for the color of meat products?
A. Fe
B. Ca
C. Na
D. Cu

33. From which muscle do we cut the T-bone steak and the New York strip steak?
A. Longissimus
B. Biceps femoris
C. Triceps brachii
D. Semimembranosus
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34. Which fat depot has the biggest impact on the flavor and juiciness of meat
products?

Intramuscular fat

Visceral fat

Subcutaneous fat

Intermuscular fat

COow>

35. There are three primary types of growth, which type of growth is defines as an
increase in the cell size
A. Accretion
B. Hypertrophy
C. Hyperplasia

36. Where does spermatogenesis occur?

Seminiferous tubules
Corpus spongiosoma
Prostate gland
Scrotum

COow>

37. The filtration process of urine formation occurs in the

Distal convoluted tubule
Glomerulus

Renal pelvis

Proximal convoluted tubule

CSoOow>

38. The mare has one location on her ovary where ovulation takes place. What is the
structure called?

Ovulation central
Ovulation fornix
Ovulation fossa

Ovulation orifice

COow>

39. The axial skeleton is composed of the:

skull, vertebrae, ribs, and sternum.

skull and vertebrae.

ribs, sternum, and pectoral and pelvic girdles.
skull, vertebrae, and pectoral and pelvic girdles

COw>

40. When the right atria contracts, blood goes through the




A. tricuspid valve
B. cranial vena cava
C. pulmonary valve
D. aortic valve
41. Major
What best characterizes your major in college (pick only one):
A. Major in Animal Science
B. Not a major in Animal Science
C. Undecided at this time
D. Plan on becoming a major in Animal Science
E. Plan on becoming a major in another area
42. GPA
What is your current GPA? 4.00- | 3.01- | 2.51- | 2.01- | 2.000r
3.60 3.59 | 3.00 25 | lower E

189
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Appendix 3.

Survey for: Veterinary Student Case Study Project Leads to Development of
Professional Skills

Gender

M F

Year In Vet School

1 2 3 4

Ethnicity

African-

] . american

Hispanic .

foreign
multiracial  National
Asian Caucasian
americ. .

native
Other American

Are you a vet student or Graduate Student

Vet Graduate

Rate 1-5; 5 being yes very much; 1 being no not at all

| was given adequate instruction for the project

1 2 3 4 5

| understood what was expected out of me for this project

1 2 3 4 5
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The teacher was easy to reach for questions and further instruction

1 2 3 4 5
Getting the audience involved, helped further your thinking on your

case

| was able to use previous knowledge to connect it to new concepts

1 2 3 4 5

I enjoyed working on this project

1 2 3 4 5

| feel that PowerPoint was the best way to present my case study

1 2 3 4 5
This project enhanced my understanding of nutrition and metabolic

disorders

My classmates were willing to actively participate in the project
during question time

1 2 3 4 5

How many hours did you work on this project outside of class

After completing this project | have a better appreciation for
nutrition

I would like to take more nutrition classes

1 2 3 4 5



| have a better understanding of how to present research

1 2 3 4 5

This project helped better my professional career

1 2 3 4 5

| gained experience using a systematic approach to animal
assessment,

dietary assessment, and evaluation of feeding-management practices
in several case-based problems or simulated events

1 2 3 4 5

enjoyed working with your professor

1 2 3 4 5

| enjoyed working in a group

1 2 3 4 5

All group members participate equally

1 2 3 4 5

After Completing this project, | have a better appreciation for animal
research

1 2 3 4 5

| applied concepts | learned in previous classes, when working on this
project

1 2 3 4 5

Completing this project improved my critical thinking
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I had to improve my communication skills to work on a group project

1 2 3 4 5

| better understand how to support my ideas with research

1 2 3 4 5

Completing this project relates to my future education goals

1 2 3 4 5

| have a better understanding of the application of the
scientific method

I am more interested in a career with research after completing this
case study

1 2 3 4 5

What would you change about your undergraduate research time

What did you like about the
project

Do you feel that students or professor had a greater impact on your
learning in this class

Students Professors
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