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Abstract

Agriculture graduates must be able to integrate
knowledge and skills from different disciplines and use
them along with their soft skills to function effectively.
Interdisciplinary areas such as sustainable agricul-
ture can enable students to acquire experiential learn-
ing through research internships while fulfilling this
career requirement. Thus, 22 agriculture students at
two land grant universities, engaged in agriculture-ori-
ented research to improve their skills for their careers.
The overall goal of this project was to develop and use
evaluation instruments to assess the perceptions of
undergraduates’ skills through research internships.
Each student worked for two consecutive semesters on
a research topic, such as organic farming, small-scale
agriculture, or water quality. Based on assessments
during the internship and exit surveys, interns and their
mentors perceived that students improved in most of the
targeted skills, including written and oral communica-
tion. Their critical thinking was also improved according
to the student’s exit survey and the mentors’ evaluation.
Writing was perceived as the lowest among students’
skills, even after improvement students showed 59%
proficient. This study showed that agriculture majors
benefited from the research internships and therefore,
these programs should be continued in order to prepare
more agriculture students to compete in the workforce.

Introduction

As today’s labor market becomes more competitive,
jobseekers need to continually broaden their soft skills,
even as they improve their disciplinary or hard skills
(Association of American Colleges and Universities
and Hart Research Associates, 2013; Bancio and
Zevalkink, 2007; Crawford et al., 2011). For agricultural

graduates, this will require the integration and effective
use of their knowledge and skills, which they gained
from different disciplines, as well as, the appropriate
use of interpersonal/behavioral/workforce/soft skills.
These latter competencies; hereafter, referred to as
soft skills are grouped into seven clusters according to
Crawford et al. (2011), namely; communication, decision
making /problem solving, self-management, teamwork,
professionalism, leadership and experiences. However,
some of them are rated more highly than others (National
Research Council, 2009) and a recent survey by
Association of American Colleges and Universities and
Hart Research Associates, (2013) found that over 75 %
of employers wanted more emphasis in five key areas
including critical thinking, complex problem-solving,
written and oral communication and applied knowledge
in real-world settings. Contrary to expectations, some
of these skills; including critical thinking, problem-
solving and communication, are noted by employers
as deficient in some graduates (APLU, 2009; National
Research Council; 2009, Rudd et al., 2000; Schmidt,
1999; Telg and Irani, 2005). These competencies require
higher levels of cognition based on Blooms taxonomy
of cognitive skills, (Bloom, 1956), as students struggle
to master them in their writings based on experiential
activities (Marsh, 2000) and in their scores from critical
thinking ability constructs (Torres and Cano, 1995).
Effective demonstration of critical thinking can be
done through the student’s ability to convey their compe-
tency in writing or in speaking. However, there are many
views of critical thinking (Rudd, 2007), including those of
Pascarella and Terezini (1991) that it involves an individ-
ual’s ability to “identify central issues and assumptions
in an argument, recognize important relationships, make
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correct inferences from data, deduce conclusions from
information or data provided, interpret whether conclu-
sions are warranted on the basis of the data given, and
evaluate evidence or authority” (p.118). By adapting
these tenets of critical thinking to applicable experiential
learning activities for students, both critical thinking and
communication skills can potentially be improved.

The use and theory of experiential learning has
been studied for nearly a century (Dewey, 1938;
Knobloch, 2003; Kolb, 1984; Retallick and Steiner, 2009;
Roberts, 2006). According to Knobloch (2003), experi-
ential learning has four tenets: learning through real life
context, learning by doing, learning through projects and
learning through problem solving. This type of learning
can also be characterized as a cyclic process or by the
context in which it occurs (Roberts, 2006). Experien-
tial learning methods focus on critical linkages between
the classroom and the real world (Kolb, 1984). Recent
reports demonstrate the effectiveness of experiential
learning in undergraduate education in food and agri-
culture science areas (Powell et al., 2009; Retallick and
Steiner, 2009; Good et al., 2013; Odera et al., 2015).
Undergraduates in science disciplines can engage in
these experiences throughout the year, but many are
offered as intensive short term summer programs (Good
et al.,, 2013; Odera et al.,, 2015; Haen et al., 2012).
Moreover, undergraduate research experience may
also enhance some skills better than others (Kardash,
2000). Therefore, the objectives of this study were to:
(1) to develop and use a survey to assess students’
and mentors’ perceptions of students’ soft skills at the
beginning and later stages of their research internship
experiences, (2) to develop and use a rubric to measure
the critical thinking and communication skills of under-
graduate students engaged in research internships in
sustainable agriculture and (3) to develop and use a
survey to assess students’ perceptions of their research
internship experience following the completion of the
experience.

Materials and Methods

Objective: To develop and use a survey to
assess students’ and mentors’ perceptions
of students’ soft skills at the beginning and
later stages of their research internship
experiences:

Between spring 2011 and summer 2015, twenty-two
agriculture majors from two land grant universities par-
ticipated in sustainable agriculture research experiences
to enhance their skills. Most (90%) of these students
were juniors and sophomores, but a few freshmen were
also accepted to the program following the submission
of a two-page essay on why they were interested in the
internship. There were 13 males (59%) and nine females
(41%); comprised of two ethnicities, Caucasian (41%)
and African American (59%). Each student received a
laboratory book and was paired with a research mentor
who helped him/her develop disciplinary and soft skills,
while gaining the research experience. To gauge stu-
dents’ opinions about their skills, the mentors developed
a survey comprised of 13 skills categories; punctuality,
willingness to learn and accept change, dependability,
initiative, responsibility, professionalism, writing, oral
communication, critical thinking/problem solving, knowl-
edge of project, progress on project, interest in project
and ability to work with others. Each skill was evaluated
on a four-point, Likert-type scale where 1 = poor, 2 =
average, 3 = good, and 4 = excellent. Within the first
month of the internship and progressively throughout
the experience, each student completed a self-assess-
ment using the instrument. After reviewing this assess-
ment, the mentor discussed it with the intern, provided
his/her own assessment and gave feedback on areas of
strengths and weaknesses. Mentors based their assess-
ments on observations of student attitudes, write-ups on
proposed projects, project implementation including lab
book details, project completion and presentations at
meetings including professional conferences. Aresearch
rubric (Table 1) on the critical thinking and communica-

Table 1. Rubric Used in Evaluating Undergraduate Research Interns on Critical Thinking
and Communication Skills and Showing Percent of Interns by Proficiency According to Mentors

Criterion/Outcomes Levels of Proficiency and Percentage?

Not proficient

1. Identify research problem VELG GIEREL Sl el

: research problem (45.5—0)
2. Write clear and concise
hypotheses

Identify the hypothetical
factors/situations (63.6—0)

3. Conduct literature review information (59.1—0)

4. |dentify steps to solve Describe plan of experiment

Write clear documents that
describes research findings
(86.4— 4.5)

6. Prepare written research
document

Present clear oral presen-
tation/s describing research
findings (77.3—4.5)

7. Make oral presentation on
research data

Marginally proficient

Make observations and inferences about
research problem (50—4.5)

Identify the hypothetical factor/s, perceive
relationships and draft the project
statement (36.4—22.7)

Describe relevant background Describe and analyze relevant background Describe, analyze and integrate relevant
information (40.9—36.4)

Describe and design plan of experiment

problem and set up experiment  (81.9—0) (18.2— 13.6) accurately lay out study (0— 86.4)
5. Collect and manage data Collect research data Collect and arrange data for analysis Collect, arrange, analyze and use data
’ 9 (72.7— 0) (27.3— 36.4) (0— 63.6)

Write clear document that describes and
analyzes research findings (13.6—36.4)

Present clear oral presentation/s that
describe and analyze research findings
(22.7—13.6)

Proficient

Make observations and inferences about
research problem, and clearly identify research
issue (4.5— 95.5)

Identify the hypothetical factor/s, make relation-
ships and formulate a clear statement (0—77.3)

information (0—63.6)

Describe, design and use experiment plan to

Write clear document that describes, analyses
and integrates research findings and formulates
logical conclusions and applications ( 0— 59.1)

Present clear oral presentation that describes,
analyses and integrates research findings, and
formulates logical conclusions and applications
(0— 81.9)

ZNumber in each proficiency level followed by arrow represents mentors’ assessment of % students in criterion at the beginning and end of the internship.
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tion skills was another resource used by mentors in their
evaluation of these two categories. Students worked as
paid research interns for 20-hours/week for two semes-
ters on various research topics, e.g., organic farming,
small-scale agriculture and water quality/nutrient man-
agement.

Objective: To develop and use a rubric to
measure the critical thinking and communi-
cation skills of undergraduate students en-
gaged in research internships in sustainable
agriculture:

A rubric (Table 1) was developed by the mentors
to assess the student learning outcomes for advanced
levels of critical thinking in planning, conducting, and
communicating research findings. It included modified
aspects of a research instrument of Kardash (2000)
that included 14 research skills. The rubric contained
selected criteria to measure critical thinking and commu-
nication skills at three proficiency levels. A three-point,
Likert-type scale was used to measure these levels
where 1, 2 and 3 were not proficient, marginally profi-
cient and proficient, respectively. Embedded in each
proficiency level for each criterion were expected criti-
cal thinking levels for observing, making inferences, rec-
ognizing relationships, analyzing, deducing conclusions
or application phases. The seven selected criteria were
based on the scientific method and included: identifica-
tion of the research problem, writing hypotheses, con-
ducting literature reviews, setting up experiments, col-
lecting, analyzing and managing data, developing a
written research document and making oral presenta-
tions on research data and results. The rubric was given
to each mentor and used as a guide in the develop-
ment and implementation of the research experience.
Pre-and post-data were collected by mentors on each
student within the first and final month of the internship,
respectively.

Objective: To develop and use a survey to as-
sess students’ perceptions of their research
internship experience following the comple-
tion of the experience:

Research Internships

Data analyses and institutional review:

Data were analyzed using SAS (2008). Paired
t-tests were analyzed on pre- and post-assessment to
determine overall perceptions for student and mentors.
All surveys were deemed exempt by the institutional
review board of the university.

Results and Discussion

Students’ and Mentors’ Perceptions of Stu-
dents’ Soft Skills

This experience enabled undergraduate interns to
choose their research topics and receive guidance from
faculty mentors as the ideas were crystallized and the
projects implemented. It empowered them to develop
their creativity and hone their skills. These results are
also in congruence with the agriculture workforce skills
attained by students in other initiatives such as the indi-
vidualized graduate and undergraduate learning con-
tracts of Miller-Foster et al., 2015 and the summer
internships of Good et al., 2013; Odera et al., 2015 Haen
et al., 2012. In this study, the interns perceived them-
selves as improved in eight of the 13 skills’ categories
in which they were assessed (Table 2). These were:
responsibility, professionalism, writing, oral communi-
cation, knowledge of project, progress on project, inter-
est in project and interpersonal relationships. In general,
they believed that they were good in the other catego-
ries; punctuality, willingness to learn and accept change,
dependability, initiative and critical thinking.

Similar student self-perceptions of improved com-
munication, critical thinking and research ability were
reported by others (Good et al.,, 2013; Odera et al.,
2015, Haen et al., 2012). The results of the assess-
ments by the mentors indicated that our interns sig-
nificantly (P<0.05) improved in all skills, except willing-
ness to learn and accept change (Table 3). Students
and mentors scored writing skills lowest among all the
skills at the end of the internship with 2.96+ 0.89 and
2.93+ 0.68, respectively (Tables 2 and 3). While these
skills were improved significantly from average to good
in the two semester experience, there was still room for
further improvement beyond the life of the internship.

Table 2. Results of Paired Student’s t-test Comparing

At the end of the internship, students Pre and Post Internship Student Perceptions of their Skills
complet_ed an eX|_t survey to provide feedback crterion StudentPre  StudentPost . ~ 'Signf.
on their experiences. The survey was Internship internship (2-tailed)
developed by mentors and comprised of 14 : “Mean _SD ___Mean _SD
tat ts. includi ded Punctuality 295 069 3.06 083 -0.49 NS
statements, Including an open ended ONe [ \yjjingness to learn and accept change  3.40  0.68 351 061 -1.00 NS

for their comments. It included their opinions | Dependability

on their development of communication, | Initatve 295 100 316 081 129 NS
o L . Responsibility 310 072 351 061 -2.37 *
critical thinking and research skills, and the | b, essionalism 275 0859 321 070 244 5
process of the internship. Each statement | Writing Skills 245 089 296 089 -325 =
was evaluated on a scale where 1 = strongly Oral Communication Skills 2.95 0.83 326 0.79 -1.67 *x
: AP . - | Critical thinking problem solving 290 085 311 064 -1.97 NS
disagree; 2 = disagree; 3 = neutral; 4 = agree; | knowledge of project 230 103 326 064 -4.05
and 5 = strongly agree. Progress on project 230 092 3141 055 -3.39 =
Interest in project 3.20 0.83 3.65 049 -213 *

Interpersonal 3.08 076 365 047 -2.71 =

315 059 341 050 -1.56 NS

paired t-test.

28cale: 1=poor, 2= average, 3= good, 4 = excellent.
YNS, *, **, *** Non-significant, or significant at P=0.05, 0.01, or 0.001, respectively based on
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This observation was communicated to students in one-
on- one discussions during the internship. Generally, the
mentors also rated the students lower than their self-as-
sessed score. (Tables 2 and 3).

Rubric to Measure Critical Thinking and Com-
munication Skills of Undergraduates in Re-
search Internships

The research process using the designed rubric
allowed each student to understand and address a
research problem. Similar benefits of research to under-
graduates have been reported by others (Kardash,
2000; Lopotto, 2004; Odera et al., 2015; Haen et al.,
2012). Student interns made good progress in the out-
comes/criteria for critical thinking and communication
with at least 55% of them advancing to each of the pro-
ficient categories (Table 1) and demonstrating tenets of

from not proficient towards proficient (Table 4). Although
we did not conduct student self-assessments with this
rubric, their improvements in carrying out the scientific
concepts, as scored by the mentors, reflected similar
trends to those of other self-assessed, undergraduate
research interns (Haen et al., 2012). Both data from
the rubric and soft skills instrument were valuable to
students in providing formative feedback that allowed
them to reflect and work on improving these skills during
the research experience.

Exit survey to assess students’ perceptions of their
research internships

Students’ responses to all program evaluation state-
ments related to the internship program were positive
(Table 5). They unanimously agreed that working with
their mentors helped them develop their skills. Similar

critical thinking as described by Pascarella Table 3. Results of Paired Student’s t-test Comparing

and Terezini (1 991 ) Fewer than 5% were Pre and Post Internship Mentor Perceptions of Students Skills

in the not proficient category at the end - Student Student ¥Signif.
X . . ) Criterion . . ) t-value .

of the internship. They achieved highest Pre Intemship  Post intemship (2-tailed)

fici | | (95%) i ki t ZMean  SD Mean SD

proficiency level (95%) in making correct | “pisetuaiity 277 062 336 073  -3.05 =

inferences. However, writing a research | Wilingness to learn and accept change ~ 3.43  0.49  3.66 047  -1.74 NS

document was the most challenging Dgpepdablllty 291 0.61 3.45 0.59 -3.46 :

t ith 59.1% . fici Initiative 2.86 0.71 3.41 0.50 -3.46
outcome wi - 170 €arning proficiency. | Responsibvility 309 043 359 050  -3.92 =
For writing as well as some of the other | Professionalism 305 0650 336 073  -2.63 a
outcomes, the ability to ana|yze, inte- | Writing Skills - : 2.14 0.68 2.93 0.68 -6.80 :::

| d K dati Oral Communication Skills 2.91 0.75 3.50 0.67 -5.51

grate’ apply an m.a € recommenadations | gyjtical thinking problem solving 248 0.66 3.09 0.63 -5.00 e
was necessary. While students were able | Knowledge of project 205 084 336 058  -6.54
to eﬁectively perform analysis in the mar- Progres§ on perJect 2.25 0.67 3.55 0.51 -10.65 e

inall fici he i . Interest in project 3.20 0.77 3.70 0.50 -2.92 **
ginally pro icient category, the lptegratlon, Interpersonal 303 055 347 072  -418
appllcat|on and recomme_ndatlons .W.ere ZScale: 1=poor, 2= average, 3= good, 4 = excellent. n=22.
the challenges that ranked in the pI‘OfICIent YNS, *, **, ** Non-significant, or significant at P=0.05, 0.01, or 0.001, respectively based on paired t-test.

category. The lower scorings

f students’ iti b t Table 4. Pre and Post Assessment by Mentors of Interns Using a Rubric to Evaluate
0 .S uaents Wr! Ing by men ors Undergraduate Research Interns on Critical Thinking and Communication Skills in Research
using the rubric were also in —

i o ) ) ignif.
agreement with that of the stu- Criterion/Outcomes Pre Internship  Post Internship  t-value (2-tailed)
dents themselves in scoring S — ZTZ;“ 0359 '\gegasn 0351 o

", . . .Identify research problem . s . b -11. =
ertlng lowest in their self-as- 2. Write clear and concise hypotheses 1.34 0.47 2.78 0.43  -11.51 e
sessment (Table 2). 3. Conduct literature reviews 141 050 264 049 -840

Overall, the pre_and post- 4. Identify steps to solve problem and set up experiment  1.18 0.39 2.86 035 -16.55 e
. 5. Collect and manage data 1.27 0.46 2.64 049 -12.99 e
assessment of the |n.terr_1_s by 6. Prepare written research document 1.14 0.35 2.55 0.59 -11.20 e
the mentors showed significant | 7. Make oral presentation on research data 123 043 277 053 -10.80 o
growth of the student interns for | zScale: 1=not proficient, 2= marginally proficient, 3= proficient. n=22
all research criteria assessed | YNS, * **, ** Non-significant, or significant at P=0.05, 0.01, or 0.001, respectively based on paired t-test.

Table 5. Percentage of Agriculture Undergraduate Interns (n=22) Survey Respondents
Indicating the Level of Agreement with Statements Related to Research Internships

Statements

Working with my mentor helped me to develop my skills
| increased my critical thinking skills

| developed my research skills

The experiential activities increased my understanding of research issues
The self and mentor evaluation of my workforce skills helped me develop
| Gained knowledge in sustainable agriculture

| increased my communication skills

| feel better prepared for graduate school

| feel better prepared for the workforce

If there were no paid internships, | would participate in this internship
Two semesters were adequate for my research internship

The opportunities for presenting at professional meeting helped me to grow

The rubric was useful in assessing my critical thinking and communication skills

[?itsrgggeli Disagree Neutral Agree Sggllgely Tho::;c:;rlng
0 0 0 4.5 95.5 100
0 0 4.5 36.4 59.1 95.5
0 0 4.5 27.3 68.2 95.5
0 0 4.5 27.2 68.2 95.4
0 0 4.5 18.2 63.6 95.4
0 0 9.1 45.5 45.5 91.0
0 0 9.1 22.7 68.2 90.9
0 0 9.1 31.8 59.1 90.9
0 0 13.6 22.7 63.6 86.3
0 0 27.3 36.4 36.4 72.8
0 0 4.5 31.8 40.9 72.7
0 9.1 18.2 40.9 31.8 727
0 18.2 27.3 40.9 13.6 54.6
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positive student perceptions of research mentorships
have also been reported, even in shorter duration pro-
grams such as summer internships (Glenn et al., 2013).
Our students also agreed that the experiential activities
increased their understanding of research issues. They
felt that they were better prepared for graduate school
and the workforce and that the opportunities for pre-
senting orally and in poster format at professional meet-
ings helped them to grow professionally. In agreement
with the previous assessments from the rubric scores
(Tables 1 and 4) by the mentors, they also felt that their
communication and critical thinking skills (Table 5) were
vastly improved.

The overall response of over 70 % intern agreement
on the survey statements were very positive, except for
the one about the duration of the internship. Only 54.6%
believed that two semesters were adequate for the
program. The neutral feelings (27.3%) or disagreement
(18.2%) of this group (45 %) on the duration raises the
question of whether a longer period would have enabled
more improvement in some for the skills such as writing.
This is an item that probably should be taken into
consideration in planning future internships, whether
paid or unpaid, since most (72.7%) agreed that they
would have participated even if they were not paid.

From the open-ended comments from the exit
survey, common student perceptions were that the tech-
nigues and workforce preparedness skills obtained
would help them find other internships and jobs and
that their communication skills and self-confidence were
vastly improved. These perceptions are in concurrence
with reports that students with internship experience are
more likely to get hired after college than peers lacking
internship experience (National Association of Colleges
and Employers (NACE) 2014; US News, 2010). Accord-
ing to the NACE report, in year 2014, 52% of those grad-
uates receiving job offers before graduation had held
internships. This trend is likely to continue, leaving open
the need for internships like this research one.

Conclusions

Based on the information gained from the three
assessments instruments used in this research intern-
ship program and the 22 student interns who partici-
pated, indications are that the program was a success
and was beneficial in improving students’ skills for work-
force and other professional endeavors. This is sub-
stantiated by the feedback from interns, most of whom
agreed that their skills were improved in oral and written
communication, critical thinking, research techniques,
identification of real-world and pertinent research
issues, workforce and graduate school preparedness,
professionalism and interpersonal and responsibility/
dependability. While the sample size was not large, the
rubric and some of the data obtained by using the rubric
employed in this study may be applicable for use in
future student intern programs.

NACTA Journal - December 2016, Vol 60(4)

Research Internships

Literature Cited

Association of American Colleges and Universities and
Hart Research Associates. 2013. It takes more than
a major: Employer priorities for college learning and
student success. Washington, DC: (https://www.
aacu.org/leap/presidentstrust/compact/2013Surv-
eySummary). September 30, 2015.

Association of Public and Land-Grant Universities
(APLU). 2009. Human capacity development: The
road to global competitiveness and leadership in
food, agriculture, natural resources, and related
sciences. Washington, D.C.: APLU.

Bancio, R. and C. Zevalkink. 2007. Soft skills: The new
curriculum for hard-core technical professionals.
Connecting Education and Careers 82(5): 20-22.

Bloom, B.S. 1956. Taxonomy of educational objectives.
Handbook I: Cognitive domain. New York: Longmans
Green.

Crawford, P., S. Lang, W. Fink, R. Dalton and L. Fiel-
itz. 2011. Comparative analysis of soft skills: What
is important for new graduates. Washington, D.C:
Association of Public Land Grant Universities.

Dewey, J. 1938. Experience and education. New York:
Collier Books.

Glenn, M., L.T. Esters and M.S. Retallick. 2012. Men-
toring perceptions and experiences of minority stu-
dents participating in summer research opportunity
programs. NACTA Journal 56: 35-42.

Good, D.J., C.M. MclIntyre and M.A. Marchant. 2013.
The USDA Scholars Program: Innovations in a
summer undergraduate research program. NACTA
Journal 57(1): 62-70.

Haen, K.M., D. Raman, E. Polush and M. Kemis. 2012.
Training the next generation of creative, innovative
and adaptive scientists and engineers: The NSF
Engineering Research Center for Biorenewable
Chemicals (CBIiRC) Research Experience for Un-
dergraduates. Education for Chemical Engineers.
Education for Chemical Engineers 7: 230-240.

Kardash, C.M. 2000. Evaluation of an undergraduate
research experience: Perceptions of undergraduate
interns and their faculty mentors. Journal of
Educational Psychology 92: 191-201

Knobloch, N.A. 2003. Is experiential learning authentic?
Journal of Agricultural Education 44(4): 22-34.

Kolb, D.A. 1984. Experiential learning: Experience as
the source of learning and development. Upper
Saddle River, NJ: Prentice Hall.

Lopatto, D. 2004. Survey of Undergraduate Research
Experiences (SURE): First findings. Cell Biology
Education 3: 270-277.

Marsh, L. 2000. Using written and oral communication of
field trips to enhance student learning in an introduc-
tory plant science class. NACTA Journal 44: 11-17.

Miller-Foster, M., D. Foster, A. Thoron and K. Barrick.
2015. A case study in do-it-yourself projects: Utilizing
learning contracts to facilitate global learning in
agriculture. NACTA Journal 59(4): 343-349.

383



Research Internships

National Association of Colleges and Employers
(NACE) 2014.The College Class of 2014. (https://
www.naceweb.org/uploadedFiles/Content/stat-
ic-assets/downloads/executive-summary/2014-stu-
dent-survey-executive-summary.pdf). November 2,
2015.

National Research Council. 2009. Transforming agricul-
tural education for a changing world. Washington,
D.C.: The National Academies Press.

Odera, E.,A.J. Lamm, L.C. Odera, M. Duryea and J. Da-
vis. 2015. Understanding how research experiences
foster undergraduate research skill development
and influence STEM career choice. NACTA Journal
59(3): 180-188.

Pascarella, E. and P. Terenzini. 1991. How college
affects students: Findings and insights from twenty
years of research. San Francisco, CA: Jossey Bass.

Powell, L.A., AJ. Tyre, S.E. Hygnstrom, D.A. Wedin,
P.R. Hanson, M.S. Kuzila and J.B. Swinehart. 2009.
Wilderness serendipity: Planning and assessing
learning during an experiential field course. NACTA
Journal 53(3): 56-61.

Retallick, M.S. and C. Steiner. 2009. A model for imple-
menting a college-wide experiential learning pro-
gram in higher education. NACTA Journal 53(1): 2-6.

Roberts, T.G. 2006. A philosophical examination of ex-
periential learning theory for agricultural educators.
Journal of Agricultural Education 47(1): 17-29.

Rudd, R., M. Baker and T. Hoover. 2000. Undergrad-
uate agriculture student learning styles and critical
thinking abilities: Is there a relationship? Journal of
Agricultural Education 41(3): 2-12.

Rudd, R.D. 2007. Defining critical thinking. Techniques
82(7): 46-49.

SAS Institute. 2008. SAS/STAT User’s Guide: Statistics.
Version 9.3. SAS Institute. Cary, NC.

Schmidt, S.J. 1999. Using writing to develop critical
thinking skills. NACTA Journal 43: 31-38.

Telg, R. and T. Irani. 2005. Integrating critical thinking
into agricultural communications curricula. Journal
of Applied Communications 89: 13-21.

Torres, R. and J. Cano. 1995. Examining cognition lev-
els of students enrolled in a college of agriculture.
Journal of Agricultural Education 36(1): 46-54.

US News. 2010. Degrees are great, but internships make
a difference. (http://www.usnews.com/education/
articles/2010/04/15/when-a-degree-isnt-enough).
November 2, 2015.

Join the conversation on Twitter: @nactateachers

384

DNACTA

north american colleges and teachers of agriculture

connect | develop | achieve

NACTA Journal - December 2016, Vol 60(4)



