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Abstract: Problem-solving abilities, creative and critical thinking, communication skills, and team-
work are now recognized as fundamental determinants of professional success, especially in voca-
tional professions, such as veterinary science. Tertiary education is now obliged to provide opportu-
nities for students to become proficient in these qualities. With this in mind, the principal author, an
equine science senior lecturer, attempted to increase student engagement by developing a new active
learning, student-centered one-hour teaching episode on ‘equine diarrhea’, to replace the traditional
didactic lecture format. The aim of the study, therefore, was to share the principal author’s journey in
the development and implementation of this active learning episode and to explain why it represents
a simple but effective method of promoting student engagement. In addition, the adaptation of
this method into an online teaching and learning format is briefly discussed. The effectiveness of
this active learning method is also explored by comparing it with the traditional didactic method of
delivery. Students in the active learning class reported that the learning activity had enhanced their
skills in clinical reasoning, problem-solving, and communication. They also described themselves
as active participants in the learning process. Students in the traditional didactic class reported that
they were satisfied with the time allocated to the lecture, felt that the lecture was well organized and
managed, and subsequently felt adequately prepared to answer conventional examination questions
relating to equine diarrhea. Other issues, such as student resistance to changes in teaching formats,
the effectiveness of group work or teamwork, levels of student confidence within an active learning
environment, and the importance of high-quality facilitation during active learning activities, are also
discussed in this paper. Although the active learning method described is not novel, the authors hope
that fellow educators, across any tertiary discipline, might find that the method described represents
a quick and simple method of transforming a single didactic lecture into an enjoyable and engaging
learning activity.

Keywords: equine diarrhea; problem-solving; active learning; student-centered; didactic teaching;
clinical reasoning; veterinary undergraduate teaching; voice over internet protocols; video conferencing

1. Introduction

Traditionally, veterinary schools have assumed the role of content experts in the veteri-
nary curriculum and have imparted this information to students who adopt a passive role
in the process [1]. There is, however, increasing recognition for veterinary education to fo-
cus on the ability to find and apply information instead of the straightforward transmission
of the ever-expanding curriculum content [2]. Research on student learning has shown that
there is a positive correlation between deep, meaningful, and elaborated learning and stu-
dents’ ability to retain and apply knowledge to new problems [2]. Problem-solving abilities,
creative and critical thinking, communication skills, and teamwork are now recognized as
fundamental determinants of professional success and tertiary education must now provide
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opportunities for students to become proficient in these qualities [3]. Vocational degree
programs such as veterinary degrees, therefore, have two obligations: to teach students
what to know, and also, how to know [4]. Students should become active discoverers and
constructors of their own knowledge with the teacher creating environments and expe-
riences that help to achieve this [5]. Newble and Entwistle [6] suggested that veterinary
schools had an obligation to provide opportunities for students to integrate their learning
into conceptual frameworks characterized by relevant and realistic scenarios, arguing that
this was the type of learning most useful to veterinary practitioners engaging in continuing
professional development.

The current coronavirus pandemic has necessitated a transition to distance learning
and online pedagogies [7]. Many lectures are now delivered using a live video-conferencing
format, or Voice over Internet Protocols (VoIPs), such as Zoom (Zoom Video Communica-
tions, Inc.) or Teams (Microsoft Corporation). The move to online learning should favor a
change in focus from content delivery to case-based and problem-based learning, and the
promotion of critical thinking and reflective practice. Anecdotally, many lecturers seem to
have instead resorted to using the live video-conferencing format in a didactic fashion. This
usually involves talking uninterrupted, over screen-shared PowerPoint slides, to a sea of
online students who have often switched off their cameras and muted their microphones.

Even prior to the coronavirus pandemic, the Equine Veterinary Clinical Studies course
at the Massey University School of Veterinary Science had adopted a more integrated mode
of teaching and learning using a blend of online and traditional face-to-face components.
The intention was to facilitate the delivery of a learning experience for students that most
resembles the way information and problems are encountered in the workplace. It is
imperative that veterinary students emerge from their training programs equipped with
the knowledge and skills that are relevant to a constantly changing workplace [8].

In line with the Equine Veterinary Clinical Studies’ integrated approach to teaching,
the principal author attempted to increase student engagement by developing a new
learner-centered teaching episode on ‘equine diarrhea’, to replace the traditional didactic
lecture format. This single one-hour learning episode utilized a clinical case scenario and
involved group-work and problem-solving. The framework was based on the ‘flipped
learning’ model as outlined by Birgili and associates [3]. Flipped learning helps to establish
a novel framework within which students can receive personalized education appropriate
for their learning needs. The flipped learning environment is dependent on the input of the
facilitator/instructor and the interaction and collaboration by students [3]. Although this
learning episode was created for in-person delivery, just prior to the coronavirus epidemic,
it is felt that the novel teaching approach remains relevant to the predominantly online
learning environment prevailing today.

The aim of this paper, therefore, is to share the principal author’s journey in the
development and implementation of this learning episode (teaching ‘equine diarrhea’ to
fourth-year veterinary students) and to explain why it represents a simple but effective
method of promoting student engagement. The effectiveness of this active learning teaching
method is also explored by comparing it with the traditional didactic method of teaching.
In addition, the adaptation of this method into an online teaching and learning format is
briefly discussed. The authors make no claim to have developed a pioneering new teaching
method but hope that teaching colleagues, across any tertiary discipline, may agree that
this technique represents a quick and simple method of transforming a single didactic
lecture into an enjoyable and engaging learning activity.

2. Developing the Learner-Centered Teaching Episode

The following steps were taken in the development of the active learning teaching
episode:
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2.1. Adopting an Appropriate Learning Theory

The learner-centered approach adopted for this teaching and learning episode bor-
rowed heavily from the adult learning theory of andragogy [9]. Andragogy is grounded
in humanistic learning theories with learning focused on the individual and on self-
development [10]. Learners assume primary responsibility for their own learning with
the process of learning centered on learners’ needs rather than on subject content [10]. In
addition, the learners’ pre-existing knowledge is exploited as this serves as an important
internal influence on learning. The teaching exercises employed in this learning episode,
therefore, required learners to initially draw on their previous experience in the construc-
tion of new knowledge, attitudes, and skills to enable them to answer questions and solve
problems in a realistic professional context [11].

2.2. Developing Appropriate Learning Outcomes

It was important to develop clear and transparent learning outcomes (LOs) for this
learning episode that specified the activities (and the content the activities referred to)
that students should engage in to achieve the intended outcome. The learning activities
were designed to enhance communication, self-management, and interpersonal skills, thus
recognizing their critical importance in veterinary professional life and in the application
of knowledge and skills [12]. It was also essential to ensure that the LOs were achievable in
the limited time available (one hour) and that they reflected the reality that students did
not need to qualify as experts in the lecturer’s field [13]. Examples of LOs developed for
this learning episode included:

‘The learner should be able to investigate a case of equine diarrhea in a logical, and
systematic manner, developing an appropriate list of disease conditions (through the sum-
mation of pertinent diagnostic findings)’; and: ‘The learner should be able to rapidly access
and utilize equine veterinary science information relevant to the case using appropriate
media and technologies’.

2.3. Assigning Roles for Group Members

The fourth-year veterinary class was divided into six groups, each consisting of ap-
proximately eight students. At the start of the lesson, each group selected a ‘leader’, whose
task was to coordinate the group activities and a ‘speaker’ who was required to verbally
represent the group during class discussions. A ‘timekeeper’ was also appointed who had
to ensure the group fulfilled each task within the time allocated. Finally, a ‘cheerleader’
was chosen whose mandate was to motivate the group and encourage group members to
collaborate effectively. This assignment of roles within each group accommodated the wide
range of abilities and personality types present across the student body.

2.4. Initiating the Learning Episode

In line with the principles of andragogy, an icebreaker exercise was conducted at
the beginning of the learning episode that required students to reflect on their current
knowledge of equine diarrhea and to consider how they could approach cases of diarrhea
in horses within the stipulated context. This afforded the students the opportunity to make
connections with any new material and with their existing cognitive structures [14]. The
icebreaker exercise also involved a brief period of informal chat between the facilitator
and the class and amongst group members. This provided an opportunity for students
to engage with the facilitator, and with one another, to discover each other’s experiences,
beliefs, and attitudes [15].

2.5. Presenting a Series of Tasks/Challenges to the Students

A series of tasks on equine diarrhea were developed for the learning episode that
exposed the students to methods of clinical reasoning while providing them with a frame-
work for the organization of knowledge [16]. The tasks/challenges were presented to the
students, working within their groups, in a sequential fashion, over the course of the lesson.
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The order of presentation of the tasks allowed the clinical case of diarrhea in a horse to be
slowly built up and provided the opportunity for the students to approach the case in a
logical and sequential manner. It was hoped that the emphasis on contextual learning and
clinical relevancy would help to enhance the students’ motivation to learn and to generate
the kind of elaborated knowledge necessary in veterinary medicine [17].

Examples of questions presented to the groups included:
‘Explain the pathogenesis of diarrhea using an infectious and a non-infectious aetio-

logical agent as an example’; and: ‘Formulate three important questions that you must ask
the horse owner when taking a history during the investigation of a case of equine diarrhea
(consider risk factors for a horse developing diarrhea when attempting this task)’.

It was critical that the time limits allocated to each task were adhered to so that all the
tasks could be addressed in the one hour allocated to this exercise. A total of ten short tasks
were presented to the students during the learning episode allowing about 5 min for each
task. Each task required the students to quickly research the topic and formulate a response
within the limited time available. A minute at the end of each session was dedicated to
feedback by the students. The speaker of one of the groups had to quickly present their
findings to all the other groups. It was arranged so that the speakers of each group had at
least one chance of presenting their group’s response to the whole class during the learning
episode. A worksheet (hard copies and digital versions), containing the tasks (with space
available to make notes and to record answers) was supplied to each student.

The clinical problems encouraged students to develop clinical reasoning skills by
acquiring facts, identifying problems, generating hypotheses, and identifying additional
learning needs that pertained to the pathophysiology, diagnostics, treatment, and prognosis
of the clinical case [16]. The learners had full access to the Massey University online
learning environment that contained links to relevant readings and websites.

While the students were working on their cases, the principal author moved between
groups acting as a roaming facilitator. The aim was to promote an environment of inquiry by
asking probing, reflecting, and involving questions that stimulated interest and motivated
the students to continue [18]. The staff facilitator also helped students to address any issues
with interpersonal group dynamics, such as disruptive student behavior [18].

3. Determining the Effectiveness of This Teaching Episode

To ascertain the effectiveness of this teaching method, a comparison was made between
the new learner-centered approach and the traditional didactic teaching approach.

3.1. Study Design

The class of 103 fourth-year veterinary students at Massey University was split ran-
domly into two groups of 51 students and 52 students, respectively. The group containing
51 students received a traditional didactic teacher-centered lecture (presented by the princi-
pal author), on equine diarrhea, during a one-hour lecture period. The group containing
52 students were taught the same topic, by the same teacher, during another one-hour
lecture period using the new student-centered active learning approach outlined above.
Since this exercise occurred prior to the coronavirus pandemic, both learning episodes were
conducted in-person within traditional lecture theaters.

The data collection involved the use of a purpose-designed four-point Likert scale
questionnaire containing 17 statements (Table 1). At the end of each teaching and learning
episode, students from both groups were asked to complete the questionnaire to solicit
their opinion on the suitability of each teaching format for learning about equine diarrhea.
Participants were asked to signal their level of agreement for each given statement (Table 1).
Their opinions were sought on whether the teaching format facilitated the process of clinical
reasoning and enhanced problem-solving skills. The questionnaire was also designed to
determine student opinion on whether the LOs were constructively aligned with the
teaching and learning activities. Finally, the questionnaire was used to solicit student
opinion on the effectiveness of the facilitation and whether instructions given in the learning
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episode were clear and easy to understand. One open-ended question seeking further
comments about the suitability of each teaching style was included at the end.

Table 1. Student responses to the 17 statements in the questionnaire.

Statements

Number of Student Responses

1 (Strongly
Agree) 2 (Agree) 3 (Disagree) 4 (Strongly

Disagree)

AL DL AL DL AL DL AL DL

The objectives of this learning episode were clear 22 35 17 9 0 0 0 0

The learning episode was appropriate for a fourth-year
veterinary undergraduate equine studies class 25 36 14 8 0 0 0 0

The format of this learning episode was suitable for the
teaching of equine diarrhea 22 23 17 21 0 0 0 0

The learning episode used realistic clinical scenarios that
could be expected to be faced by a veterinary graduate 23 18 15 26 0 0 0 0

The learning episode was a valuable experience in terms
of preparing me to face a real clinical situation as a

qualified veterinarian
18 19 19 22 1 3 0 0

The learning episode format was appropriate to
adequately prepare me for conventional exam

questions *
6 25 28 18 5 1 0 0

The format of this learning episode facilitated the
recalling of factual information 21 13 17 26 1 5 0 0

The format of this learning episode facilitated the
process of clinical reasoning * 27 12 12 22 0 9 0 0

This learning episode enhanced my problem-solving
skills * 13 4 23 17 3 23 0 0

This learning episode enhanced my communication
skills * 7 0 26 10 6 25 0 9

This learning episode helped to integrate knowledge
from previous learning episodes 20 12 19 24 0 6 0 2

This learning episode actively involved students in the
learning process * 26 3 12 10 1 24 0 4

The instructions given in the learning episode were
clear and easy to understand 28 25 11 19 0 0 0 0

The learning episode was well organised and well
managed by the lecturer * 16 35 19 9 4 0 0 0

The resources (audio–visual and handouts) used in this
learning episode enhanced the lecture making it easier
to understand and helped to reinforce important clinical

concepts

13 14 23 27 3 3 0 0

The time allocated to this learning episode was
sufficient * 0 21 10 21 24 2 5 0

Overall, this learning episode was a positive learning
experience 20 24 19 19 0 1 0 0

AL: Active learning student responses (total number of responses = 40). DL: Didactic lecture student responses
(total number of responses = 44). *: Statements that showed a significant difference between the active learning
student responses and the didactic lecture student responses at the level of p < 0.003.

A pilot testing of this questionnaire was conducted with three veterinary students in
their final year of study, who had received the traditional equine diarrhea lecture the year
before, and with a consultant from the Massey University Centre for Teaching and Learning.
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The questionnaire was modified based on this feedback. This study was conducted with
full Massey University Human Ethics Committee approval (Southern B application number
12/09).

3.2. Data Analysis

The questionnaire data were analyzed using descriptive statistics to determine the
percentage of students who rated each question from 1 to 4 (strongly agree to strongly
disagree) on the four-point Likert scale. Chi-square tests or Fisher’s Exact tests (for cell
numbers < 5) were used to compare the responses of the students attending the student-
centered learning episode and the students attending the didactic lecture, for each question.
The results were considered significant at the level of p < 0.003, with a Bonferroni correction
for multiple comparisons. This correction is an adjustment made to p-values when several
dependent or independent statistical tests are being performed simultaneously on a single
data set. The Bonferroni correction was calculated by dividing the p-value by the number
of comparisons being made.

3.3. Findings

There were 44 responses received from the 51 students that attended the traditional
didactic lecture and 40 responses received from the 52 students that attended the learner-
centered session (representing an 86% and 80% response rate, respectively). The responses
for each of the statements in the questionnaire are shown in Table 1.

Seven of the seventeen statements showed a significant difference between the ac-
tive learning student responses and the didactic lecture student responses at the level of
p < 0.003. A breakdown of the responses to the seven statements, for each teaching format,
is shown in the stacked column chart in Figure 1.
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Figure 1. Statements that showed a significant difference between the active learning student
responses and the didactic lecture student responses at the level of p < 0.003.

Figure 2 depicts the seven findings in the form of an organizational chart and highlights
the advantages of each teaching style based on the differences in responses for each given
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statement between the active learning students and the didactic lecture students (that were
significant at the level of p < 0.003).
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4. Discussion of Findings and Consideration of Students’ Responses to the
Open-Ended Question Soliciting Opinion on the Suitability of Each Teaching Style
4.1. Preparedness for Conventional Examination Questions

Figures 1 and 2 illustrate how students who had attended the didactic lecture felt more
prepared for conventional examination questions on equine diarrhea after their learning
episode compared to students who had attended the active learning teaching episode. This
finding was corroborated by Nandi et al. [19] who demonstrated that medical students
taught using problem-based learning techniques achieved lower scores in their national
medical examinations than medical students instructed using traditional methods. In
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contrast, Bauer et al. [20] discovered that third-year veterinary students in problem-solving
groups scored higher in examinations than students in traditional lecture groups, dispelling
the notion that lecturing is a more efficient way for students to learn the maximum amount
of content-related material.

4.2. Clinical Reasoning Skills

The active learning students reported that their learning episode better facilitated their
clinical reasoning skills and increased their ability to solve real-world problems compared to
those students who attended the didactic lecture (Figure 1, Figure 2). In the open comment
section of the survey, students remarked that the active learning episode had: ‘Helped me to
think like a graduate vet and helped me to prepare for real-life’; and that the teaching method
was: ‘ . . . very relevant to a real-life scenario we would experience as vets’. This contrasted with
the students receiving the didactic lecture on equine diarrhea, who complained that the
learning experience did not provide sufficient clinical application: ‘there was no opportunity
to apply facts to clinical situations. We could not engage with the subject’.

This elaborated learning, in which knowledge relating to equine medicine is acquired
in the context of realistic clinical problems, ensures that information can be retrieved later
when dealing with real patients. In contrast, knowledge gained by rote memorisation is
difficult to retrieve later in new situations [19].

4.3. Student Resistance to Changes in Teaching Formats

Many students expressed concern that the active learning approach could shortchange
other aspects of the curriculum, highlighting the fact that many veterinary students still
rely on traditional curriculum teaching methods to feel confident in their learning [1]. One
active learning student expressed doubt over whether they: ‘ . . . would ever be able to cover all
the course material required in the undergraduate veterinary program if this was the main teaching
method’.

Armstrong and Summerlee [21], however, demonstrated that the content knowledge
of students working in problem-solving environments is not inferior to that of students
taught in traditional lectures designed to transmit knowledge [17]. In addition, soft skills
that include coping with uncertainty, appreciating legal and ethical aspects of health
care, effective communication, and self-directed learning have been demonstrated to be
superior in students taught through problem-solving learning [17]. Moreover, students
who answer questions and solve problems in a self-directed and active manner appear to
collaborate more effectively in teams outside the classroom, develop greater creativity to
solve problems, and gain more resilience by learning from mistakes [18].

While the traditional lecture format may represent a more efficient way for students
to learn maximum amounts of content-related material, students who experienced the
alternative active learning format reported that: “The amount of content was decreased but
content covered was in depth”. These students appreciated that: ‘The instructor seemed to cut
out a lot of unnecessary detail which is given in traditional lectures’; and: ‘We were not just given a
pile of facts to remember’.

Nonetheless, although acknowledging the usefulness of student-centered active learn-
ing in integrating course material and facilitating independent discovery, some students
felt that this active learning technique should not exclusively replace traditional teaching
methods. Tarlinton et al. [22] reported that the problem-solving learning approach has been
criticized for allowing gaps to develop in students’ basic science knowledge. As a result,
many veterinary courses aim for a hybrid experience whereby problem-solving tasks and
self-directed learning are incorporated into the curriculum alongside the more structured
traditional lectures and practicals [22]. Students in both study cohorts, in the present
study, confessed that they would have preferred to have attended both teaching formats.
Bauer et al. [20] cautioned, however, that a blended model may result in the self-directed
independent study time, essential to student-centered learning success, becoming eroded
by the demands of the traditional lecture courses.
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Since many of the active learning students reported feeling anxious about using a
new learning method, it is important to be careful and sensitive when introducing any
new teaching method. Lane [2] highlighted the fact that the implementation of learning
based on completing tasks and solving problems is easier in North American Veterinary
schools, as students are enrolled having already completed an undergraduate degree in
pre-veterinary subjects. In other countries (such as New Zealand), however, some students
enter the veterinary program straight from secondary school and have no prior experience
with self-directed learning and problem-solving. Younger veterinary students, straight
from school, may find the transition from the traditional school teaching methods to the
active learning, student-centered approach process quite challenging [1].

4.4. Use of External Resources to Access Information

Students in a passive learning environment tend to make little use of external resources
(e.g., peer-reviewed journal articles) and instead focus on memorizing the information given
to them by their instructors [20]. Many of the students who received the didactic lecture
commented on this superficial learning style: ‘There was too much factual information given in
one sitting with no long-term memory retention’. In contrast, the students who experienced
the active learning episode remarked that the format: ‘ . . . enhanced my ability to retain
information and created a rational and logical thought process to approach (clinical) cases with’.

4.5. Use of Group Work or Teamwork

The group work involved in the active learning episode seemed to be appreciated by
the students who commented that their colleagues had often helped them to understand
difficult concepts through the discussion within the group: ‘Other people’s ideas helped me to
understand. I benefited from the group’s combined effort’. These students remarked that they
would not have gained this insight if they had been passive listeners in the traditional
lecture as there would have been little opportunity for student-to-student interaction.

Some active learning students commented, however, on the ways in which the quality
of their experience was dependent on how they got on as a team. A lack of cohesion
within the group was a common reason for not being able to complete the tasks in the
allocated time. In a study conducted by Hammond and Kedrowicz [23], first-year veterinary
students, working in teams, reported challenges associated with distributing roles and
responsibilities and with staying on task, and highlighted the importance of experiential
team training to the improvement of team effectiveness. There is, therefore, a need for
students to receive formal instruction on how to navigate group work or team processes to
allow them to collaborate and apply their knowledge within an authentic environment [23].

4.6. Communication Skills

Good communication skills are regarded as essential to function effectively as a vet-
erinary practitioner. The British Veterinary Defence Society, which specializes in the legal
defense of veterinarians in negligence claims, has reported that the bulk of its work is
generated by poor communication [22]. A meta-analysis conducted by Cake et al. [24] to
summarize evidence within the veterinary literature for the importance of professional com-
petencies to career success, highlighted ‘communication skills’ as the only competency to
be well-supported by evidence. The active learning students felt that their learning episode
had enhanced their communication skills compared to the didactic-lecture students because
completing assigned tasks and solving problems had required effective communication
between group members (Figures 1 and 2).

4.7. Student Confidence and Levels of Participation

Students in the active learning class remarked on the disruptive effect of students who
did not take their classmates’ opinions into consideration: ‘Equal participation is not always
possible when outspoken group members dominate’. Further comments were made about the
disadvantages of this teaching approach for students who did not contribute readily to the
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group discussions: ‘People get different experiences out of group work and non-assertive group
members tend to be disadvantaged’. Indeed, Tarlinton et al. [22] asserted that students who
lack the ability to communicate effectively with their peers, either because of language or
cultural barriers or a lack of personal confidence, might not be able to participate in group
learning methods in a meaningful fashion. In the same study, however, it was reported
that students who did not contribute as actively as their classmates in discussions did not
learn less than their more vocal peers [22]. A lack of contribution might not, therefore, be a
problem for an individual student, but once it adversely affects the group dynamic, the
group’s learning experience may be inhibited.

It was, however, encouraging to note that many students felt that their confidence had
improved during the active learning lesson and found the group activity less intimidating
than being asked to answer questions in front of the whole class: ‘Working in groups is not as
intimidating as shouting out answers in front of the whole class. Group work encourages shy people
to participate’; and: ‘Although shy, I found it easier to represent my group as a spokesperson and
talk to the rest of the class than if I had stood up as an individual to address the class. During the
(active learning) session I did not feel as intimidated’.

Nonetheless, it was common for the students facing the active learning activity to
initially feel anxious about this new teaching strategy. Since the majority of students’ formal
pre-professional and professional veterinary education has been associated with classes
taught by lecture, the didactic lecture students reported a greater level of comfort with their
course expectations: ‘It was nice to have the important information emphasised and nice to be told
what you are expected to know even though it felt like you were being spoon-fed’; and: ‘Didactic
lectures ensure that everyone is on the same playing field’.

Some didactic lecture students also felt that their learning experience was better
organized and managed than an active learning format may be (Figure 1, Figure 2). Students
in the active learning groups experienced ill-defined, real-life problems while students in
the didactic lecture group were exposed to more clear-cut, textbook information. Some
active learning students expressed frustration when they realized judgments, rather than
black-and-white answers, were sometimes necessary when confronted with real problems.

4.8. Quality of Facilitation

Many active learning students commented on the ways in which the quality of their
experience was dependent on the facilitation style. Grauer et al. [16] found that within a
problem-solving learning environment, most students preferred facilitators who provided
more guidance rather than those who let them find their own way. If facilitators repeatedly
deflected their questions, some students perceived problem-based learning as a waste of
their time [15]. Howell et al. [1] found that active learning students wanted consistency in
the facilitator’s effort and needed more positive reinforcement throughout the course to
indicate that they were on the right track.

One didactic lecture student in the present study felt that the traditional lecture was:
‘Still effective as long as the lecturer is enthusiastic, interesting, has a strong voice, tells personal
anecdotes and holds your attention’. The principal author was given no indication by this
student as to whether this had been achieved in the didactic lecture but was left under no
illusions by two other students in the didactic lecture group: ‘I fell asleep during the lecture’;
and: ‘The lecture was boring—just listening to someone talk’.

Careful consideration must be given to controlling the noise levels and disruptions
caused by rowdy individuals or groups. Collins and Clarke [25] cautioned that although
creativity resides within multiple group work, so too does chaos and anarchy. Effective
teachers should tolerate enough ambiguity in the classroom to encourage creativity but
also strive to keep the class coherent [25].

Students appear more likely to respond positively to a staff facilitator if they like and
respect the facilitator and can identify with them [26]. The facilitator, therefore, needs to
consider factors that could foster this identification process between student and teacher.
Klein [26] suggested that the staff facilitator should initially ask the students about their
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interests and hobbies and should share some personal anecdotes with them. In this instance,
acknowledging the rather distasteful subject of diarrhea with light-hearted comments and
harmless jokes helped to break down barriers and allowed the students to identify more
with the facilitator. In addition, facilitators are more effective if they exhibit enthusiasm
and act as passionate advocates for the subject they teach [26]. While this point is noted, it
was indeed an awkward challenge for the principal author to act as an enthusiastic and
passionate advocate for equine diarrhea.

4.9. Time Allocation

The didactic lecture students felt that the time allocated for their learning episode
was sufficient in contrast to the active learning students who complained of feeling rushed
throughout the session (Figures 1 and 2). Problem-based learning usually involves small
groups of students meeting with individual facilitators who help guide them through a
problem or case. The active learning approach in the present study involved the use of
larger groups with all case-based discussions facilitated by a single facilitator. Concerns
about the dissemination of large amounts of material within a relatively short time frame
were consistently raised by the active learning students: ‘We were rushed for time with
insufficient time for discussion available’. Clearly more time needed to be allocated to the
active learning class (or fewer tasks assigned) to allow the tasks to be completed in a more
leisurely manner.

4.10. Learning Spaces

Due to limited flat learning space availability, the principal author was restricted to
also using a traditional lecture theater during the active learning activity. This was far from
ideal with the groups forced to sit on the back of banks of lecture theater chairs, or even
on the floor in the aisles of the lecture theater to enable small group interaction. One of
the students complained that: ‘The lecture theater layout was a limiting factor’. It is obvious
that the active learning activity described in this paper would have been greatly improved
if each group could have assembled around circular tables, spread across a flat learning
space, with easy access to electricity points and Wi-Fi signal.

Flemming and Storr [27] found that over three quarters of university student respon-
dents indicated that the quality of the learning space affected their learning experience.
These students cited the quality of audio–visual equipment, desk space, acoustic quality,
seating comfort, natural illumination, and ventilation as important factors in enhancing the
quality of learning [27]. The standard classroom (or lecture theater) has been described as
having the layout which maintained power relations supportive of didactic transmission
approaches to teaching with the pupils passively receiving teacher-controlled informa-
tion [28].

5. Pivoting the Active Learning Class to the Online Learning Environment

Considering the online learning environment favored during the current coronavirus
pandemic, the authors are confident that the active learning activity described in this paper
would lend itself easily to online delivery. The physical classroom could be simulated
using a VoIP such as Zoom or Microsoft’s Teams. Indeed, VoIPs can replicate, complement,
and even improve upon traditional teaching methods [29]. Notwithstanding the possible
technical challenges, such as poor internet connectivity and poor audio or video quality,
VoIP technologies allow for real-time interaction involving sound, video, and written text.
Such technologies, therefore, can replicate features of face-to-face interactions with students,
including the ability to transmit and respond to verbal and nonverbal cues. Furthermore, a
platform such as Zoom offers the ability to communicate in real time, via computer, tablet,
or mobile device, with students that are geographically dispersed [29].

The group work described in this teaching method could be accommodated using
Zoom breakout rooms. The class would initially join the video conference as a whole class
and the icebreaker and the first task could then be presented. Students would then move
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into their pre-arranged breakout rooms to tackle each task. The facilitator could move
from breakout room to breakout room or communicate with all groups via the Zoom chat
function. The students would re-enter the main video conference room after each task to
allow one of the group speakers to present their group’s findings to the whole of the class.
The next task would then be presented, and students would re-enter their breakout room
to address the new challenge.

Similar advantages and disadvantages of running an in-person active learning teaching
episode would apply to the online version (time constraints, student confidence issues, etc.),
although the problem of securing a suitable physical flat learning space would obviously
be removed.

6. Final Thoughts

In the present study, students seemed to regard the active learning episode as more
representative of the way information and problems are encountered in the workplace.
These findings aligned with Cooke and Moyle’s [30] research on the use of problem-based
learning in a nursing curriculum. The nursing students described problem-solving as
stimulating, engaging, interesting, fun, and motivating, and referred to the traditional,
didactic courses as passive, irrelevant, and boring [30]. In the present study, the active
learning veterinary students acknowledged that they were actively involved in the learning
process in contrast to their more passive counterparts attending the conventional didactic
lecture (Figures 1 and 2).

Students worried, however, that the active learning teaching approach might not
prepare them adequately for traditional examinations. It is important, therefore, that the
assessment format is appropriately aligned with the active learning approach. Furthermore,
students were concerned that the active learning approach provided insufficient content
knowledge that might leave them shortchanged on their basic veterinary knowledge. This
highlights the need for veterinary education to stop relying on excessive content delivery
and to instead focus on teaching students how to access and critically analyze information
efficiently and how to solve problems effectively. Students also expressed anxiety at
the introduction of a new learning technique, highlighting the need for students to be
introduced to the new teaching method gradually and with sensitivity. Students using
the active learning approach may also feel uncomfortable participating in group learning
activities, especially if their group consists of dominant or disruptive members. Teaching
students how to work effectively within a group should be an essential prerequisite to
the adoption of an active learning approach. Despite the group activities, active learning
demands that students assume more responsibility for their individual learning experience,
so teachers must include clear expectations of self-direction and motivation within their
subject areas [31].

If delivered face-to-face, the success of the active learning approach relies on the
availability of learning spaces amenable to group work (with good access to Wi-Fi and
charging stations). In addition, all students need access to suitable computers, laptops, or
tablets in order to access the reading material and conduct online research. If the delivery
of these active learning episodes is conducted exclusively online, then students’ internet
access and broadband speeds also become an issue. It is important to recognize that some
students may have limited financial resources.

It is also important to acknowledge that the present study represented only a fraction
of the fourth-year veterinary curriculum and, therefore, placed relatively little demand on
the students’ time. Additional research is, therefore, needed to determine the effectiveness
of active learning teaching over a time period greater than one hour and in veterinary
degree courses at Massey University besides equine medicine. It would be important to
determine whether introducing multiple active learning courses would be feasible within
the traditional curriculum.

It is also worth noting that many studies promoting the incorporation of active learning
into veterinary curricula have been based only on student opinion, gathered through
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questionnaires [2]. The effectiveness of the student-centered teaching and learning method,
in the present study, is also based on student satisfaction data and the study would have
benefited from a comparison of student performance, between the two student cohorts,
using a valid and accurate assessment instrument. Future studies would also benefit from
allowing the whole class to receive both teaching methods. In this way, the same group
of students would act as the control, allowing them to directly compare the two learning
methods.

In addition, there is a risk of participant bias when using student opinion to determine
the effectiveness of a new teaching method. Participant bias describes a phenomenon
whereby student participants respond in a manner that they think the researcher desires.
This bias was, however, hopefully mitigated in the present study by ensuring that all
participants were aware of the anonymity and confidentiality of their survey responses.

The present study has demonstrated that the transformation of a single one-hour
didactic lecture into an active learning, student-centered activity is a relatively straightfor-
ward exercise and is rewarding for both the teacher and the learners. The authors hope
that tertiary educators will recognize that the methods and principles of active learning,
discussed in this paper, remain applicable and relevant to the online learning environment.
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