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Abstract
Third year veterinary students in two consecutive years completed a multiple-choice examination
as a pre-test before exposure to course content. Students in Group I completed a take-home assignment
and then “graded” an assignment provided by the instructor. Students in Group II completed only the
take-home assignment. Students in both groups completed an on-line multiple-choice examination as a
post-test two weeks after completion of assignments. Students in both groups showed significant
improvement from the pre-test to the post-test. Mean pre-test scores did not differ significantly between
the two groups (p = 0.57). Mean post-test scores did vary significantly (p = 0.02) with group I scores
higher than those for Group II, demonstrating value in increasing student engagement in the material.
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Introduction
Active learning is use of educational methodologies that provide students with opportunities to
work with information presented to them, by reflection, evaluation, analysis, synthesis, and
communication.1,2 Active learning often is equated with group work, which serves to help students not
only to master content but also to learn skills in the discipline of interest including teamwork and conflict
resolution.3 Other types of active learning involve individual students working either inside or outside of
class and may include asking students to process or translate course information into unusual expressive
modes, for example poems or songs; requiring students to argue on behalf of unfamiliar positions; or
asking the student to articulate the clearest or muddiest point in a presentation.4-6 Another example of an
active learning instructional strategy is asking students to find or identify mistakes or to critique another
student’s work.4.5.7 This forces the student to evaluate their grasp of the material, which often is
strengthened as they struggle to defend why they think another student is in error, and promotes critical
thinking.5 This is an authentic teaching tool as it mirrors what many people are asked to do in their daily
work.4
Peer-instruction can vary from the “convince your neighbor” scenario espoused by Eric Mazur,
which requires students to discuss concepts within class and to reclassify that material within their own
thinking so as to be able to explain it to others, to formalized systems where students with higher levels of
demonstrated competency provide instruction and feedback to students earlier in a given program of
study.8,9 Peer instruction also can include assessment of other students’ work and providing of
constructive feedback.
This study evaluated differing levels of student engagement in a short, required course in
theriogenology to determine if increased student engagement was associated with increased test scores on
a multiple-choice assessment.
Materials and methods
Theriogenology Diagnostics is a required course for third year veterinary students. It is a multispecies survey course and is the only required clinical theriogenology course in the core curriculum; other
material is provided in species-specific courses available elsewhere in the tracked curriculum. Students
participated in this study in two consecutive years. In both years, students were not given advance notice
of the study to prevent their studying for the pre-test portion. In the first year (Group I), students
completed a six-question multiple-choice assessment as a pre-test and then were presented with course
information about canine reproduction for two hours, supported by notes available electronically or as
hard copy. Students then had two weeks to complete a take-home assignment; students could work on the
assignment together and could use any resources but each student had to hand in a completed assignment
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individually. The assignment was graded by the instructor. The instructor then compiled an example of
that completed take-home assignment with some correct and some incorrect responses, with the incorrect
responses those most commonly seen on student assignments, and all students were required to “grade”
that second assignment, with the instructor assessing their effort as pass or fail. Two weeks after
completing that second assignment, students logged onto the course website and took the same sixquestion multiple-choice assessment, this time as a post-test. In the subsequent year (Group II), students
took the pre-test, were presented with information, and completed the take-home assignment as with the
previous group, but did not receive or “grade” the second assignment. They took the post-test on-line two
weeks after handing in the first assignment.
Grades on the pre-test and post-test were compared within classes using the paired t-test. Grades
were compared between Groups I and II for the pre-test and post-test using the unpaired (Students) t-test.
Significance was set at p < 0.05.
Results
There were 96 participants in group I and 82 participants in group II. Participation was not 100%
in either group because some students did not arrive in class until after presentation had begun, precluding
their ability to take the pre-test as a true measure of their prior knowledge. These students completed the
pre- and post-tests for their own learning but were not included in the study. The two classes were similar
in composition. Participants in group I were from a class of 97 students, 20 men and 77 women. Mean
age at admission was 25.4 years and mean grade point average (GPA) on required courses at admission
was 3.5. Participants in group II were from a class of 100 students, 25 men and 75 women. Mean age at
admission was 24.4 years and mean GPA on required courses at admission was 3.6.
Data for pre- and post-testing scores in both groups were normally distributed by visual
assessment. Mean (± standard deviation) pre-test score for students in group I was 1.59 ± 0.95. Mean
post-test score was 3.78 ± 1.05. This difference was significant, at p < 0.0001. Mean pre-test score for
students in group II was 1.51 ± 0.95. Mean post-test score was 3.41 ± 1.04. This difference was
significant, at p < 0.0001.
Mean pre-test scores did not differ significantly between the two groups (p = 0.57). Mean posttest scores did vary significantly (p = 0.02) with group I scores higher than those for Group II.
Discussion
Both groups demonstrated significant gains in knowledge as assessed by multiple-choice testing.
Between the groups, increasing student engagement was associated with a greater gain in knowledge as
assessed by multiple-choice testing. This is supported by a body of literature showing increased
performance on assessments from students participating in active learning compared to passive
learners.6,7,10-14
Other courses completed in that same semester were the same between the two groups. The
author was the single faculty member responsible for small animal theriogenology training in both years.
The groups were similar in gender distribution, mean values for academic achievement, and mean
age. Splitting of a class in one year and having half of that class complete the work of Group I and the
other half complete the work of Group II may have decreased unexplained variation between the groups.
The author chose not to do this because of the automatic decrease in sample size with splitting of a class
of pre-defined total size of 100, because there was greater likelihood of student anxiety altering scores,
especially in Group I, whose members were required to do more work than those in Group II, and because
it is the author’s experience that when classes are split, students will “try out” the other alternative. While
the author has no problem with the increased learning that occurs during this experimentation, it does
negate clear-cut differences between treatments in experimental groups. This has clearly occurred to this
author with splitting of a class at her home institution for another study.15
One could argue that because the study was implemented over two successive years, the students
in Group II heard about it from those in Group I, somehow giving them an advantage. This was
disproven by the students in Group I performing better on the post-test than those in Group II.
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The study design did not permit identification of which aspects of the assignments were most
beneficial in increasing student test scores. Many other tools for assessment could have been employed,
including other types of assignments or a closed-book examination. This study does not attempt to prove
that the chosen method is the best method for student instruction in theriogenology, or to demonstrate that
retention was improved with one method compared to another.
Conclusion
Students do not always enjoy being forced to evaluate each other’s work; a study evaluating use
of an interactive web-based training tool for ethics instruction showed that students were less satisfied
with the training technique but also were better able to demonstrate achievement of learning objectives.10
Use of an asynchronous instructional strategy that required peers to evaluate each other’s work provided
students with the benefits of active learning and increased their understanding of the material.
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