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Summary. Student involvement in
two research projects at a 2-year agri-
cultural college is described. The stu-
dents assisted in the process of data
collection, tabulation, and the prepar-
ation of publications. From participat-
ing in these research projects, the stu-
dents earned academic credit and
learned the concepts and processes of
scientific methodology. Several stu-
dent shills, including observation,
making judgements, and cooperation
among peers, were enhanced through
hands-on experience. The research
proved to be a very enjoyable learning
experience for all of the participants.
T he Agricultural Technical In-
stitute (ATI) is a 2-year in-
structional unit of The Ohio

State Univ. ATI’s mission is to provide
instruction to students in 21 agricul-
tural majors or technologies. Upon
completion of the student’s required
curriculum in his/her chosen technol-
ogy, the student is granted an Associ-
ate of Applied Science degree. ATI’s
faculty are on 100% teaching appoint-
ments. However, research or scholarly
activity by the faculty are additional
requirements to fulfill Ohio State Univ.
requirements for tenure and promo-
tion.

Scholarly activities for ATI’s fac-
ulty include publishing manuscripts
that summarize innovative teaching
techniques and/or the results of labo-
ratory research. Faculty also present
papers at national meetings and author
textbooks for use in vocational high
schools and 2-year institutions.

Students attending 2-year insti-
tutions typically have graduated from
vocational high schools and high
schools with college preparatory pro-
grams. However, a recent trend has
been the increasing proportion of non-
traditional students who are returning
to continue their education. Some of
these students have been out of high
school for many years and wish to
change careers. Others are homemak-
ers who wish to start a career. The
ultimate goals of the majority of stu-
dents attending 2-year institutions are
to gain technical skills to improve their
marketability in their chosen industry,
or to manage their own business.

It is likely that a lower proportion
of students attending 2-year institu-
tions are interested in research than
students attending 4-year institutions.
However, Lord (1989) states that stu-
dent research at 2-year institutions of
higher learning is possible. He also
states that involving students in re-
search projects is an excellent way to
apply what they learn. This hands-on
approach is exactly what 2-year insti-
tutions emphasize for teaching meth-
ods. Starke (1985) reports that under-
graduate student participation in re-
search is becoming a popular teaching
method for colleges whose missions
do not emphasize research.

The academic quality of under-
graduate students involved in research
has varied from average to excellent
(Nealson, 1 9 8 8 ;  S i e b e r t ,  1 9 8 8 ;
Singleton et al., 1984). Singleton et al.
(1984) observed that enthusiasm and
interest in research projects by under-
graduate students is a common char-
acteristic of the participants. The qual-
ity of the research has also been found
to be correlated positively to the de-
gree of student enthusiasm and inter-
est. Siebert (1988) states that students
should have “a clear mind, purpose,
perseverance, alertness and critical
thinking” in order to conduct good
research.

In order to involve students in
research, experience has shown that
instructors must trust the students and
that the most successful research oc-
curs when the students are treated
more like colleagues than the tradition-
al instructor-student role (Schwartz,
1988; Walker, 1991). This involves
the instructor giving up some of the
authority, and trusting students to
think on their own and to contribute
responsibly to the research. Not only
do students assist in writing about and
discussing the research, they should
also be involved in collecting data.
Schwartz (1988) reports that, when
students know that their efforts do
matter, they strive to perform at their
best during the research project.

While some instructors pay their
undergraduate students for assisting
in research projects (Schwartz, 1988;
Siebert, 1988), many students receive
academic credit instead (Lord, 1989;
Siebert, 1988; Singleton, et al., 1984).
This can be accomplished by the stu-
dent receiving credit through inde-
pendent studies courses, or by receiv-
ing credit as a regular course.

Several research projects have been
conducted at ATI on the biological
control of selected floriculture pests
and on the use of composted yard
wastes as a potting soil amendment.
From one to six students majoring in



Fig. 1. A completed ATI learning contract that is required from students enrolling in an
independent studies course.
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greenhouse production and manage-
ment have been involved in this re-
search every year. One student partici-
pated in 1987 and 1988, two students
participated in 1989, and six students
were involved in 1990 and 1991.

Student participation in these re-
search projects has been strictly volun-
tary. Students have earned academic
credit for their participation by receiv-
ing 1 credit of an independent studies
course. To receive credit, an ATI learn-
ing contract is completed by the stu-
dent and professor, which states the
description, objectives, activities, and
evaluation method (Fig. 1). One credit
is given because the time requirement
of 3 h/week equates to 1 quarter cred-
it at The Ohio State Univ. By filling
out a learning contract, the student
knows exactly what is expected and
how he/she will be evaluated. The
main objectives emphasize learning
about the research topic in depth
through hands-on experience.

Training students how to collect
data has been a critically important
step because keen observational skills
are required for research. Training in-
volved familiarizing the student with
the subjects being observed as well as
demonstrating the process of data col-
lection. Students practiced taking and
recording data after the training ses-
sion until they demonstrated profi-
ciency. The 3-h block of time for data
collection was added to the student’s
weekly schedule as if it were a regular
class. In addition, students were given
pertinent journal articles to read. These
were discussed after subsequent data-
taking sessions.

During the initial data-taking ses-
sions, student data-taking has been
monitored. It was emphasized to stu-
dents that if they had any doubts in
taking data, they were to confer with
the senior author. Consistency in tak-
ing data among students is essential for
good research (Lanza and Smith,
1988), and monitoring the students
initially during data-taking sessions was
a method to assure consistency. Dur-
ing the first 2 to 3 weeks of data-
taking, students frequently had the
senior author clarify or confirm their
observations. Usually by the third data-
taking session, however, the students
felt comfortable with their observa-
tional skills and very few clarifications
were necessary thereafter.

The senior author participated
with the students in taking data; every-
one took turns collecting and record-
ing data. This assured scholarly inter-
actions among all participants and
unusual observations were shared. At
the conclusion of each data-taking ses-
sion, the group met to tabulate the
data. Results were then discussed and
compared to previous findings by other
researchers.

The results of student involve-
ment in both research projects have
been beneficial to both the student
participants and the senior author. The
students earned academic credit, which
applied toward graduation require-
ments. The independent studies course
at ATI is offered only with a satisfac-
tory/unsatisfactory grade option. In
order for the students to receive a satis-
factory grade, they must participate in
all data-taking sessions and assist in
tabulating the data; this accounts for
50% of the grade. The other half of the
grade is based on a written report due
at the end of the quarter. The format
includes a literature review, material
and methods, results, and discussion.
It is graded on the basis of how well the
student synthesized the results into
logical conclusions and related the con-
clusions to the objectives and litera-
ture. By the end of the quarter, students
are expected to understand the meth-
odology of applied research and the
commitment required for successful
research.

Although not required by the stu-
dents because of the short lo-week
quarter, students have been encour-
aged to assist in writing articles to be
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submitted to professional journals. Re-
search results have been used to write
three articles, two of which have been
recently submitted to professional
journals for publication. Student par-
ticipants have coauthored the articles.
About half of the students have partici-
pated and they all had the opinion that
this experience helped to “finalize”
their involvement because published
articles are one of the desired out-
comes of research.

There is no course prerequisite
for participation in these research
projects. Some difficulties arise during
the training phase with students hav-
ing varying academic and floriculture
backgrounds. The more-advanced stu-
dents frequently assisted students
having difficulty during training, which
was an additional learning experience
in peer interaction.

All of the students have enjoyed
the research experience. Comments
included “it is exciting to be involved
with original research,” “the entire ex-
perience was a lot of fun,” “I had no
idea that so much work is involved in
research,” and “I look forward to be-
ing involved again in your research
programs. ” Several of the greenhouse
students have decided to co-major in
ATI’s laboratory science technology
as a direct result of participating in
these research projects. The only neg-
ative comments that were received re-
lated to the tediousness of data collec-
tion, but all the students understood
that this is common in carefully con-
ducted research projects.
The fact that the students learned
how to conduct research properly in
an enjoyable fashion is important.
Through hands-on experience, the
concepts and processes of scientific
methodology were grasped by the stu-
dents with relatively little difficulty.
Student enthusiasm contributed to
their efforts to conduct proper re-
search and to learn from it. The ben-
efits of teamwork with peers was an-
other positive result. Because the stu-
dents were treated like colleagues, a
bond developed between the students
and senior author that contributed to
the interest and enthusiasm of every-
one and therefore contributed to the
quality of the research results. The
bond also helped the senior author to
better know the students. Thus, an-
other benefit for the students has been
stronger recommendations for students
applying for jobs upon graduation.

All of the students increased their
observational skills and critical think-
ing abilities, which undoubtedly helped
them in their other courses. The aca-
demic quality of the greenhouse stu-
dents has varied from average to
honors. However, 80% of the research
participants have been honor students,
in agreement with findings by Nealson
(1988) and Siebert (1988). The green-
house students who were of average
academic ability also proved to be re-
liable, thorough researchers because
of their interest in the research
(Singleton et al., 1984).

Students received extensive indi-
vidual instruction that would not have
been possible in a classroom setting. It
is doubtful that the quality and out-
come of these research projects would
have been as positive with a large group
of students because individual profes-
sor-student interactions would have
been limited.
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