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Abstract

Purpose: The purpose of this study was to investigate how learning in two graduate health science courses at a comprehensive state
university was structured and provided opportunities for clinical reasoning.

Method: This study adopted a grounded theory approach. Participants included two graduate instructors, one in Occupational
Therapy (OT) and one Communication Disorders (CD), and their students (n = 62). Three data sources included transcripts from
36 h of instructor—student discourse within graduate health science classrooms over the course of a full semester, detailed field
notes about the environment and instructor—student interactions, and transcripts from in-depth, open-ended interviews with each
instructor focusing on their intended participation frameworks and scaffolding strategies.

Results: The findings indicate that students' demonstration of clinical reasoning skills in the classroom were impacted by the
participation frameworks instructors adopted and that instructor perceptions did not always match recorded interactions.
Discussion: The pedagogies instructors use, the social dynamics in the classroom, class structure and format, and instructor ex-
pectations are highly influential on the high-level problem solving required in clinical reasoning that graduate health science
students need to demonstrate.

Conclusion: Results of this study highlight how instructional practices can inadvertently undermine the clinical reasoning skills
students demonstrate in the classroom environment and are representative of a common struggle in education.

© 2019 King Saud bin Abdulaziz University for Health Sciences. Production and Hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction focus in graduate health sciences training, along with
technical skills and theoretical knowledge.' ~ Much

Clinical reasoning skills are essential for employ- previous research on clinical reasoning has focused on
ment in the health professions and are therefore a chief its use in medical and nursing training.* ® Although

such research may be broadly applicable to other
health science programs, studies specific to ancillary

* Corresponding author. health fields is limited.
E-mail address: diane.laverty @stockton.edu (D.L. Laverty). The high—level thinking skills used in clinical
Peer review under responsibility of AMEEMR: the Association reasoning are required competencies set by health

for Medical Education in the Eastern Mediterranean Region.

https://doi.org/10.1016/j.hpe.2019.05.001
2452-3011/© 2019 King Saud bin Abdulaziz University for Health Sciences. Production and Hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:diane.laverty@stockton.edu
http://crossmark.crossref.org/dialog/?doi=10.1016/j.hpe.2019.05.001&domain=pdf
https://doi.org/10.1016/j.hpe.2019.05.001
http://creativecommons.org/licenses/by-nc-nd/4.0/
www.sciencedirect.com/science/journal/24523011
https://doi.org/10.1016/j.hpe.2019.05.001
https://doi.org/10.1016/j.hpe.2019.05.001
www.elsevier.com/locate/hpe

62 D.L. Laverty, C.C. Thompson / Health Professions Education 6 (2020) 61—71

professions organizations and governing bodies.” ' In
order to better address these competencies instructional
philosophies and practices have shifted over the past
few decades from teacher-centered approaches toward
student-centered  approaches. These approaches
include collaborative hands-on learning that challenges
students to actively engage in the learning process,
utilize higher level thinking necessary in clinical
reasoning and decision making, and reflect on their
learning.'*~"” This collaborative learning should be
purposeful and include both peer-to-peer interaction
and interaction with the instructor who takes on the
role of facilitator.

Collaborative active learning models assume that
participants interact as they work together on a task
with the ultimate goal of learning from both the task
and the teamwork. When carefully constructed, such
active learning encourages student engagement in the
learning process and ownership of their own learning.
As Rotgans and Schmidt'® assert, instructors play an
influential role in increasing students' situational in-
terest and active participation. This engagement pro-
motes the knowledge construction, higher-level
thinking, and problem-solving skills that students will
eventually use to formulate recommendations for pa-
tient care.'” ?” Consequently, students learn to make
assessments about patient care and justify their
thinking; however, they often struggle to synthesize
multiple kinds of information and make sound clinical
decisions. The instructor's role is pivotal, as students in
collaborative problem-solving groups often find it
difficult to weigh multiple factors in the decision-
making process. However, as Pinnock and Welch™
found experts in clinical reasoning often utilize pro-
cesses unconsciously and may need to explain how
they are thinking to their students through cognitive
apprenticeship.

Consequently, teaching strategies that employ
scaffolding to increase learner understanding are more
effective than teacher-centered lectures.”**’ Hence,
instructors and students must engage in purposeful
discourse with carefully constructed, high-order ques-
tions so that, as experienced clinicians, they can pro-
vide guidance in making diagnostic and clinical
decisions, provide supervised practice, give effective
feedback, and engage in meaningful discussion with
the students.>*>° Along the same lines, Hmelo-Silver’’
argues that experts can initially guide novices through
the learning process by scaffolding learning, modeling
skills, and coaching students through the clinical
decision-making process. For instance, when consid-
ering a plan of care for a patient with dementia,

instructors might ask what physical and cognitive
factors may impact the patient's safety when deter-
mining appropriate adaptive equipment. Instructors
may then guide students' thinking via open-ended
questions to provide an opportunity for students to
formulate a clear rationale for their clinical decisions,
(e.g., Why would one choice be more appropriate and
what other factors would we need to consider?) Later,
the experts' support can fade as the novice's clinical
reasoning skills improve.”’ Purposeful, facilitated
discourse between instructors and students is therefore
a vital part of learning.”® **

The development of clinical reasoning in health-
related fields assumes verbal interaction, particularly
between instructors and students; social interaction and
language use are vital in active learning processes in
which students construct their knowledge with the help
of more expert others.”3" Therefore, meaningful dis-
cussion between instructors and students that models
higher-level thinking and provides feedback and
guidance is critical to students' cognitive and profes-
sional development.” Often instructors offer the op-
portunity for students to engage in simulated or real-
life application of content knowledge and then guide
students in the decision-making process about a plan of
care. These interactions, therefore, play a key role in
guiding students to think independently. Hence, grad-
uate health science training programs shoulder a great
responsibility in preparing students to engage in clin-
ical reasoning and meet the expectations of critical
thinking and high-level reasoning that are among the
required standards across health care disciplines.” '

2. Theoretical framework

Understanding the workings of complex peer-to-
peer and student—instructor interactions within health
professions classes can be difficult. We have found
Garrison's” Community of Inquiry (COI) framework
helpful in addressing the teaching, social, and cogni-
tive issues raised in such classes. Garrison’” argues that
“thinking collaboratively is an essential component of
innovative thinking and learning” (p. 2) but structuring
the environment for this learning is the challenge.
Learning itself, as the (COI) framework indicates, is an
intersection between the “interdependent elements of
cognitive, social and teaching presence” (p. 9). He
identifies social presence as relationships that
encourage free and open communication and cognitive
presence as the guidance ensuring student progress to
high level thinking and application of knowledge. He
argues that collaboration is critical to development of
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high-level thinking and learning and proposes the
teaching process as the purposeful learning transaction
characterized by active engagement, proportional
contribution of all participants, and distributed au-
thority to regulate the learning. Finally, he™ argues
that although the teaching responsibility in a collabo-
rative group initially falls on the instructor, the group
members should eventually take on more responsibility
for the teaching process. As a result, the role of the
instructor should gradually shift toward that of a
facilitator. Consequently, novice learners need coach-
ing and practice™ so that when instructors effectively
facilitate student collaboration, active engagement, and
high level problem-solving they can ensure students
will meet healthcare standards. Fig. 1 depicts this
study's theoretical framework.

Health Science training programs, such as OT and
CD, provide coursework that includes foundational
theories and content. They also provide opportunities
for students to actively engage in discourse with the
instructors about clinical cases as a means to develop
clinical reasoning skills. In these programs, courses
could include a lab session during which students
engage in simulation activities to practice hands-on
therapy techniques, and problem-solve clinical situa-
tions. Instructors may also present students with case
study scenarios. During these active learning opportu-
nities, instructors should engage students in high-level
thinking through carefully constructed divergent
questions in order to monitor their ability to construct
rationales and use problem-solving skills. Simulation
and case study scenarios therefore, are both strategies
for preparing students to enter hands-on fieldwork
placements and eventually the work force.

We wanted to better understand how the interactions
in two non-medical health professions classes might be
studied using such a framework. Using a constructivist
perspective, our research questions included: 1) How is
learning in two graduate health sciences classrooms
structured? and 2) How do the classroom structures
contribute to students' demonstration of clinical
reasoning?

3. Methods
3.1. Overview and objectives

We situate this study in a constructivist framework.
In this study, a grounded theory design allowed ex-
amination of data, particularly instructor—student pat-
terns of discourse in graduate health science programs
in the real-time context of the classroom in multiple
disciplines at one university over time. It also allowed
examination of semi-structured interviews of in-
structors, and detailed field notes. Institutional Review
Board approval was received by Rowan University in
November 2016 and the study was conducted between
January and May 2018.

3.2. Context

The research for this study was conducted at a
comprehensive university in the Northeastern US
which offered several graduate Health Science pro-
grams. The OT and CD programs were specifically
selected for several reasons. First, the programs were
similar in length, credit hour requirements, numbers of
students, and requirements of hands-on fieldwork.

Development of

Demonstration
of High-Level
Problem-
Solving and
Reasoning

Reasoning

Instructional
Strategies

Fig. 1. Theoretical framework.
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Second, the student participants followed similar pre-
scribed sequences of coursework prior to off-campus
fieldwork placements. Third, all participants were in
the second year of their programs. Last, both disci-
plines adhere to similar standards of practice and
competencies that include expectations of decision-
making skills, use of judgment, and integration and
application of theoretical knowledge’'” that require
practicing clinicians to pass nationally recognized
certification exams and adhere to professional stan-
dards that include the expectation for clinicians to
engage in high-level problem solving and reasoning, to
collaborate with other healthcare professionals, and to
interpret and synthesize all information to develop
appropriate treatment plans. In order to help students
develop clinical reasoning skills to meet those profes-
sional standards, the instructors adopted an active
learning approach to instruction that incorporated
leaning through simulation of skills, clinical case
studies, and hands-on skills practice.

3.3. Participants and recruitment

Participants were selected using purposeful sam-
pling. Instructors of courses that fell in the second year
of the curriculum who also used active learning stra-
tegies that encouraged instructor—student interaction
and collaboration were selected to participate. Partic-
ipants included two graduate instructors, one OT and
one CD, and their students (n = 62). All participants
self-selected pseudonyms in order to maintain
confidentiality.

3.4. Data collection

Three types of data were collected. The first and
primary data collection included recordings from
instructor—student discourse within two graduate
health science classrooms over the course of a full
semester. Each course met once weekly for a total of
3 h. Data were collected over six sessions per class
over a period of three months, totaling 36 h of audio
recordings.

Data also included detailed field notes about the
environment and instructor—student interactions.
Finally, in-depth, open-ended interviews of roughly
half an hour were conducted with each instructor.
Interview questions focused on their intended partici-
pation frameworks, scaffolding strategies, and strate-
gies to guide students to employ high-level thinking
and problem-solving.

3.5. Data analysis

First, all audio recordings were transcribed
verbatim. Data analysis was conducted in three cycles.
All transcripts were reviewed and open coding, which
“provides a starting point to provide the researcher
with analytic leads for further exploration™* (p. 101)
was employed in the initial iteration. Utterances for
both the instructors and students were initially divided
into three general categories: social interaction,
demonstration or modeling of high-level thinking and
problem solving, and instructional strategies.

Pattern coding was used to “identify an emergent
theme, configuration, or explanation” (p. 210) during
the second iteration.”* We used Garrison's’> COI
framework, as a model to define social interactions that
occurred in the classroom. Garrison's’” COI framework
and Garrison, Anderson, and Archer® were helpful in
identifying and defining the categories of high-level
problem solving that instructors modeled and stu-
dents elicited during their interactions. These demon-
strations of high-level thinking were labeled on a
continuum from lower-to higher-level thinking as
triggering event, exploration, integration, and resolu-
tion. Similarly, Shea, Li, and Pickett®® and Garrison's>®
COI framework were useful in categorizing instruc-
tional activities that occurred in the classroom as
design, facilitation, and direction.

Third, we realized the need to further subdivide the
three larger categories. Social interactions were
divided into three subcategories. Utterances were
identified as “Group identity” when participants made
references such as “we” and “us” and indicated being
part of the collective group about the immediate topic.
Utterances were designated as “Non-group identity”
when they lacked reference to the collaborative group
during a discussion about the topic. Finally, utterances
without references to the collaborative group or to the
topic were identified as “Non-group/non-identity”.

Each of the four high-level problem-solving cate-
gories that instructors modeled or student exhibited
were also further divided. The category of triggering
events was subdivided into problem identification and
sense of puzzlement (i.e., asking convergent ques-
tions). Exploration was divided into recall of facts,
suggestions for consideration, and leaps to conclu-
sions. Integration was divided into convergence and
judgment, and resolution was subdivided into appli-
cation to the real world and defending solutions.

Similarly, each of the three instructional activities
was subdivided into more specific codes. For example,
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design was subdivided into expectations and topic
identification. Facilitation was further segmented into
identifying areas of agreement/disagreement, seeking
to reach a consensus/understanding, encouraging,
acknowledging, or reinforcing students, prompting
discussion, and assessing the efficacy of the process.
Likewise, the direction of instruction was divided into
presenting content, summarizing the discussion,
confirmation of understanding, diagnosing mis-
conceptions, and injecting knowledge. Thirty-one
instructor—student segments of discourse were
selected to be cross coded by both authors. Disagree-
ments were resolved though discussion. Finally,
following the coding and analysis of the transcripts
from the instructor—student discourse during large
group instruction, the data were compared and con-
trasted with the transcripts from the instructors' semi-
structured interviews.

Last, audio recordings of classroom interactions
were assigned to one of three categories: instructor
utterances, student utterances, and other activities,
(e.g., videos, transitions, reading silently, guest
speaker, class breaks) where neither the instructor nor
the students were interacting verbally in the learning
environment. Sound clips were then successively
stacked in respective trays using the 2017 version of
Adobe Premier program to calculate total talking time
for each data collection session.

4. Results

In this study we investigated how learning in
graduate health science courses was structured and
provided opportunities for clinical reasoning in two
graduate health science courses. From the instruc-
tor—student discourse, we identified three major
themes: the social environment, instructor modeling
and student demonstration of high-level problem
solving and reasoning, and instructional strategies
employed.

4.1. Social environment

Both instructors described the social environment in
their classrooms as interactive. One instructor dis-
cussed the benefits and challenges of group dynamics
in the classroom and the strategies she uses to
encourage collaboration and discussion.

I think sometimes, depending on the overall dy-
namics of the class is how effective their collabo-
ration is. ‘Cuz sometimes they feel really

comfortable with each other and they are not afraid
of looking stupid when I'm asking them a ques-
tion...or if they kinda keep each other on task, or if
someone goes off task, they feel comfortable
bringing them back in. Other times I think that
they're not as comfortable with each other and then
it's a lot of...like you know...I have to walk around
and kinda keep prompting them...and so overall, I
think they use each other a lot.

The other instructor spoke about creating an inclu-
sive and collaborative learning environment through
respect.

I think I try to create an environment where students
feel respected...where they feel that they are
learning actively...and where there's an excitement
about the topic and a respect for them in terms of
where they are in their thought process.

When asked what student collaboration looks like in
her classroom, the instructor continued,

“...so they're talking to each other...they are trying
to think through a problem when they work in their
small groups”.

Despite their attempts to encourage a collaborative
environment during active learning opportunities, often
the instructors unknowingly undercut the creation of a
safe and cohesive group by overwhelmingly modeling
nongroup identity, (“I” and *“you”) vs. group identity
(“we” and “us”) across all sessions. The instructors
used group identity references a total of 240 times and
non-group references 936 times (3.9 times as many).

4.2. Eliciting high-level problem solving and reasoning

Questions are common in all types of classrooms
and are often used by instructors to actively engage
students in the learning environment. Convergent
questions, also referred to as closed questions, are used
with the intention to elicit a specific response.”’ An
example of convergent questions would be: “So, what
kind of hearing loss would this be? Conductive or
sensorineural?” These types of questions are often
referred to as lower level questions.”’ Conversely,
divergent questions, also referred to as open questions,
encourage a wide variety of responses that stimulate
discourse or explore varying issues surrounding a topic
and are referred to as higher level questions.”’ Exam-
ples of divergent questions may be, “What else... What
other takeaways?” or “What do you think?” Both in-
structors stated that they promoted higher level
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reasoning by engaging students in discourse through
the use of open-ended questions to facilitate student
discussion and to provide opportunities for active
learning. One instructor stated a more general
approach.

I try to use open-ended questions as much as I can
so, you know, but connect to whatever we were just
talking about in class...I start out I think more broad
and I then I kinda let them guide me on how specific
I need to be. So, if my question is too broad and
they're not understanding what I'm asking, then I
might start to get a little bit more specific but I like
to kinda keep it open and see where their discussion
leads us.

On the other hand, the other instructor incorporated
a specific framework of high-level thinking that she
modeled for the students.

I think I told you I use a model of cognitional
structure that...it's based on the work of Bernard
Lonergan...it's a four level...His model is actually
much bigger, but for teaching I use 4 levels...
experience, understand, judge, decide...it's a four-
level model. And in each level what I ask them to
do is step out and...so experience is what you know
from just...you know...sensory input, so when you
see your patient, what do they look like?

The instructor continued:

You start to make some decisions to get them to
recognize, what do I know? What questions do I
have?.. so, we stop...we do this kind of in parallel
so I have them do a case and then at the same time,
say OK...so I just experienced...now let's go out to
the model...what do you know, what questions do
you have? Now let's go to understand...you know,
how are you going to begin to understand about
them? In this task, so and then what other questions
are you going to have, so I try to get them to check
in with their own thought process so that they have
an understanding about where they are in their
clinical reasoning about this patient...are you ready
to make a decision about an intervention or even an
assessment tool...you may not be because you don't
know enough yet to put you on a particular path.

Even though instructors identified using open-ended
questions and providing models as a means to
encourage student interaction and promote high-level
thinking, they were not as effective as they assumed.
The instructors perceived that they elicited high-level
thinking by modeling the decision-making process

and through the use of open-ended questions. Although
the instructors often asked both convergent questions
(sense of puzzlement) and divergent questions
(prompting discussion) as a means to prompt classroom
discussion and student engagement they did not
routinely model their own thinking to guide that of the
students. Although the use of convergent questions was
an effective means for instructors to check the students'
understanding of factual knowledge, it did not effec-
tively advance the students' thinking. On the other hand,
the use of divergent questions elicited some higher-
level thinking but was not used consistently. Further,
because student talk was often directed to the instructor
rather than to peers there were limited opportunities for
critical discourse and collaboration that demonstrated
clinical reasoning. The number of convergent questions
the instructors modeled initially varied but then grad-
ually decreased over the six data collection sessions
(n = 38, 74, 22, 22, 12, 7), however, the divergent
questions presented also decreased over the data
collection sessions (n = 100, 86, 74, 72, 63, 42).

The students' responses to the instructors' questions
were divided between lower level and higher-level
thinking. The frequency of low-level reasoning stu-
dents demonstrated varied across data sessions. Stu-
dents frequently asked their own convergent questions
(sense of puzzlement) to obtain factual information
(n =17, 9, 15, 11, 48, 29). They also responded to
questions by recalling and stating factual information
(n = 34, 77, 1, 21, 1, 58), and more often offering
suggestions for others to consider (n = 56, 39, 42, 45,
54, 42). The frequency of higher-level reasoning stu-
dents demonstrated either decreased or varied but did
not gradually increase across the data collection ses-
sions (convergence n = 9, 5, 19, 9, 19, 10, application
to real world n = 46, 23, 23, 18, 16, 18, and defending
solutions n = 27, 33, 32, 13, 31, 30). These results are
shown in Table | and indicated that the instructors' use
of a cognitive framework and questions to elicit high
level thinking during classroom discourse did not yield
a steady increase and were not as effective as they
perceived.

4.3. Instructional strategies

Both instructors asserted that they actively engaged
students in dynamic discussions to elicit high-level
reasoning and hands-on practice but acknowledged
that they still incorporated lecture. Both instructors
assigned readings for students to complete prior to
class so they were prepared for discussions during class
time. One instructor stated.
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Table 1
Frequency of instructor vs. student utterance types-cognitive process.

Presence Category Code Data Session
1 2 3 4 5 6
Instructors
Cognitive Triggering event Sense of puzzlement 38 74 22 22 12 7
Students
Cognitive Triggering event Sense of puzzlement 17 9 15 11 48 29
Exploration Recall of Facts 34 77 1 21 1 58
Suggestions for consideration 56 39 42 45 54 42
Integration Convergence 9 5 19 9 19 10
Resolution Application to real world 46 23 23 18 16 18
Defending solutions 27 33 32 12 31 30
I think the way I anticipate this being structured, is I Table 2

would still do a lecture but hopefully not as much...
or I can do voice-over recordings and they let them
review that on their own prior to coming.... And
then spend more time doing...like case studies...
where they have to answer specific questions about
cases and then we can go over the practical skills...

Similarly, the other instructor stated.

...S0, the class...the way I set up every class that I
teach, is that there has to be a lot of give and take
during the class. So, I'm not the sage on the stage
where you stand up and lecture for the whole time.
That's not engaging, certainly I don't think that's the
way to stimulate critical thinking students in grad-
uate students because they are not brand new, they
are experienced. At their level, they have had a lot
of clinical experience and because we are talking
about challenging cases, I like them to weigh in on
the kinds of individuals they've interacted with out
in the field and how their experiences are the same
or different from the literature.

Later she added, “usually there is a lecture and it is
engaging...l engage them in questions back and forth”.

Both instructors perceived that they engaged stu-
dents regularly and described their intent to facilitate
class discussions, but both adopted roles as class di-
rector and neither overtly shifted toward a facilitative
role. Audio recordings of classroom discourse indi-
cated that even though instructors actively engaged
students in some discourse, instructor talking time was
consistently about two to three times as long as that of
the students. These results are displayed in minutes and
seconds (mm:ss) in Table 2.

Furthermore, the instructors consistently controlled
the design of the instruction across all data sessions by

Speaking times vs. other activities (in minutes and seconds).

Data Sessions

1 2 3 4 5 6
Instructors  156:44 177:27 169:57 148:41 161:48 144:29
Students 51:16  32:39  57:12 69:54 45129  124:00
Other 86:20  77:38  51:44  31:57 118:12  71:32
Total time 294:44 287:44 278:59 250:32 325:59 340:01

Other activities-video presentations, guest speakers, class breaks, si-
lent reading, small group discussions (student—student).

setting the expectations within the classroom (n = 44,
29, 45, 41, 114, 55). The instructors' relied on
encouraging/reinforcing students (n = 120, 101, 74,
33, 151, 57) and prompting discussion using divergent
questions (n = 100, 86, 74, 72, 63, 42) to facilitate
discourse with the students. To a lesser degree, in-
structors identified areas of agreement and disagree-
ment (n = 13, 18, 30, 33, 16, 7). Finally, rather than
gradually shifting from instructor to facilitator, the
instructors directed and maintained control of instruc-
tion rather than distributing responsibility to the stu-
dents over all data sessions. Both instructors relied
heavily on lectures to present course content (n = 75,
56, 47, 41, 17, 46), often injected their personal
knowledge and experiences before students had op-
portunities to offer their own (n = 60, 40, 49, 22, 43,
36), and to a lesser degree confirmed students' under-
standing (n = 51, 44, 34, 41, 48, 19). These results are
shown in Table 3 and indicated a disconnect between
that instructors' perceptions and the instructional
frameworks they adopted.

Across the data collection sessions, both instructors
assumed the role of class facilitator (n = 1090) only
1.41 times as often as compared to when they served as
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Table 3
Frequency of instructor utterance types-teaching presence.
Presence Category Code Data Session
1 2 3 4 5 6
Teaching Design Expectations 44 29 45 41 114 55
Facilitation Identifying areas of agreement/disagreement 13 18 30 33 16 7
Encouraging, acknowledging, or reinforcing student 120 101 74 33 151 57
Prompting discussion 100 86 74 72 63 42
Direction Presenting content 75 56 47 41 17 46
Confirming understanding 51 44 34 41 48 19
Injecting knowledge 60 40 49 22 43 36

the class director (n 769). Additionally, the fre-
quency of instructor direction generally decreased over
the data collection sessions. Similarly, the instances of
instructor facilitation also decreased, with the excep-
tion of a sharp increase in student encouragement
during one session (week 5). This comparison is shown
below in Fig. 2.

5. Discussion

Graduate health science programs assume the re-
sponsibility for preparing their students for employ-
ment in health-related fields. Two of these
responsibilities include meeting requirements set forth
by professional organizations and governing bodies for
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Fig. 2. Comparison of instructor direction vs. facilitation.
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students to acquire clinical content knowledge and
demonstrating clinical competencies and reason-
ing.””'? This study investigated how learning in two
graduate health science courses was structured and
provided opportunities for clinical reasoning. The
findings indicated that instructor perceptions of the
interactions in their classrooms may not match what
actually happens. Although the instructors prompted
discussions using open-ended questions, their roles
were often directive. While direct instruction generally
decreased, instructor facilitation did not necessarily
increase. As a result, instructors taught, rather than
facilitated, their classes. While they often brought
valuable insights and examples to their discussions,
their presence in the classroom was a teaching pres-
ence that commonly interrupted students' contribu-
tions. Students frequently did not have the space to
work through problems on their own. This was
important since the pedagogies instructors use, the
social dynamics in the classroom, class structure and
format, and instructor expectations are highly influen-
tial on the high-level problem solving required in
clinical reasoning that the graduate health science
students need to demonstrate.

The results have implications for instructor practice,
instructional leadership, and curriculum development.
Since instructors may have some control over course
design and presentation of content, Garrison™ argues
that “teaching presence” not “teacher presence” is a
critical component in creating a collaborative com-
munity of inquiry. The challenge is how to effectively
distribute the pedagogical responsibilities among
members of the community.” Crichton®® similarly
argues for the importance of social interactions in the
learning process; it is imperative that instructors
engage students in a meaningful and effective way. To
overcome this challenge, Chi’” proposes a framework
that defines and categorizes students' overt behaviors in
the learning process and can be useful in planning
effective instruction. The ICAP Framework predicts
that as students' cognitive engagement increases their
learning also increases.’’ Further, the ICAP framework
provides suggestions of ways to create learning tasks
that encourage higher levels of student engagement.
Therefore, the way instructors design learning tasks
may increase or decrease student engagement which
may range from passive to active to constructive to
interactive ~engagement.””  Simply put, passive
engagement indicates the lowest level of learning in
which learner is receiving information without overtly

doing anything in the learning process, (e.g., listening
to a lecture) and active behaviors involve some form of
motoric or physical interaction with the learning ma-
terials, (e.g., highlighting text). Chi* defines
constructive behaviors as actions that result in the
students generating additional products beyond what
was originally presented, (e.g., creating a concept
map). Thus, when all members of the group contribute
constructively, the result is interactive behaviors, the
highest level of learning.*’

Considering the ICAP Framework’ and Garri-
son's” COI Framework as guidelines, several key
factors in planning instruction should be considered.
First, instructors should aim to create an open and safe
environment where students feel safe sharing ideas and
challenging each other, and routinely model inclusive
language. Second, instructors should be mindful of
how they structure class discussions that will engage
students while limiting teacher-centered lectures.
Though questions are an effective teaching tool and
strategy to engage students,”® instructors should care-
fully construct divergent, open-ended questions that
will elicit high-level thinking from their students.
Third, instructors should overtly expect students to
justify their reasoning. Simply asking “why” provides
the opportunity for instructors to evaluate the students'
understanding and offers students the experience of
higher-level thinking. Finally, instructors should resist
the temptation to provide answers and share personal
experiences too quickly.

The instructors in this study controlled the course
design and facilitation of discourse with little impact
from students. Osterman and Kottkamp™’ advocate the
importance of reflective practice as a meaningful
strategy to promote personal learning and behavioral
changes. Instructors can use reflective practices to
consider how best to incorporate more student-centered
instruction in their classrooms. Furthermore, instructors
can evaluate the effectiveness of their instructional
practices and collaborate to incorporate effective active
learning designs into the program curriculum.

6. Limitations

This study had certain limitations. Although the
classes spanned two disciplines, it was conducted at
one university and did not include Physical Therapy,
another health science field. Therefore, the findings
may not be representative of instructional pedagogies
and class structures all graduate health instructors
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adopt and may not be applicable to all health science
disciplines.

7. Conclusion

Results of this study highlight how instructional
practices can inadvertently undermine the clinical
reasoning skills students demonstrate in the classroom
environment. In addition to reflective practice, this
study revealed that the pedagogies instructors adopt,
particularly the structure of class time, types of ques-
tions instructors use to facilitate classroom discourse
and engage students, and specific expectations to pro-
vide rationales and challenge each other, are highly
influential on the clinical reasoning skills graduate
health science students display in the classroom. In a
broader sense, as instructional practices continue to
shift toward active learning strategies to help students
develop higher level thinking skills, the findings of this
study were not necessarily course-specific but rather
representative of a common struggle that has emerged
in all of education. Moreover, these findings highlight
the tensions that emerge and the challenges that all
instructors encounter when creating an environment
that incorporates student-centered instruction.

Declaration

Institutional Review Board (IRB) approval and
Consent to Participate: Institutional Review Board
approval was received by Rowan University in
November 2016 and the study was conducted between
January and May 2017. All participants signed a con-
sent form, and confidentiality was assured by securely
storing data.

Competing interests

The authors declare that they have no competing
interests.

Funding

This research was part of a doctoral dissertation and
did not receive any specific funding from grant
agencies in the public, commercial, or not-for-profit

sectors.

References

1. Banning M. The think aloud approach as an educational tool to
develop and assess clinical reasoning in undergraduate students.

2.

18.

Nurse Educ Today. 2008;28(1):8—14. https://doi.org/10.1016/
j-nedt.2007.02.001.

Finn P. Critical thinking: knowledge and skills for evidence-
based practice. Lang Speech Hear Serv Sch. 2011;42:69—72.

. Levett-Jones T, Hoffman K, Dempsey J, Jeong SYS, et al. The

‘five rights’ of clinical reasoning: an educational model to
enhance nursing students' ability to identify and manage clini-
cally ‘at risk’ patients. Nurs Educ Today. 2010;30(6):515—520.

. Howenstein MA, Bilodeau K, Brogna MJ, Good G. Factors

associated with critical thinking in nurses. J Contin Educ Nurs.
1996;27(3):100—103.

. Koharchik L, Caputi L, Robb M, Culleiton AL. Fostering clinical

reasoning in nursing students. Am J Nurs. 2015;115(1):58—61.

. Popil 1. Promotion of critical thinking by using case studies as

teaching method. Nurs Educ Today. 2011;31(2):204—207.
https://doi.org/10.1016/j.nedt.2010.06.002.

. American Occupational Therapy Association. Occupational

therapy code of ethics and standards (2010). Am J Occup Ther.
2010;64(suppl):S17—S26. https://doi.org/10.5014/ajot.2010.
64S17-64526.

. Association of American Medical Colleges. Core Competencies

For Entering Medical Students; 2016. Retrieved from: https:/
www.aamc.org/initiatives/admissionsinitiative/competencies/.

. Commission on Collegiate Nursing Education. Guidelines For

Assessment of Student Achievement; 2013, May. Retrieved from:
http://www.aacn.nche.edu/ccne-accreditation/Guidelines-for-
Assessing-Student-Achievement.pdf.

. Council for Clinical Certification in Audiology and Speech-

language Pathology of the American Speech-language-hearing
Association. 2014 Standards For the Certificate of Clinical
Competence in Speech Language Pathology; 2013. Retrieved
from: http://www.asha.org/Certification/2014-Speech-Language-
Pathology-Certification-Standards/.

. Cronenwett L, Sherwood G, Barnsteiner J, Disch J, et al. Quality and

safety education for nurses. Nurs Outlook. 2007;55(3):122—131.
https://doi.org/10.1016/j.outlook.2007.02.006.

. The Federation of State Boards of Physical Therapy. Standards

of competence; 2006, October 19. https://doi.org/10.1023/
B:EDPR.0000034022.16470.f3. Retrieved from: https://www.
fsbpt.org/Portals/0/Content%20Manager/PDFs/free-resources/
StandardsOfCompetence2006_10.pdf.

. Graffam B. Active learning in medical education: strategies for

beginning implementation. Med Teach. 2007:38—42. https://
doi.org/10.1080/01421590601176398.

. Hoogenes J, Mironova P, Safir O, et al. Student-led learning: a

new teaching paradigm for surgical skills. Am J Surg.
2015;209(1):107—114.  https://doi.org/10.1016/j.amjsurg.2014.
08.037.

. Kim K, Sharma P. Effects of active learning on enhancing stu-

dent critical thinking in an undergraduate general science course.
Innov High Educ. 2013;38(3):223—235. https://doi.org/10.1007/
$10755-012-9236-x.

. Wagner EA. Using kinesthetic learning strategy to engage

nursing student thinking, enhance retention, and improve critical
thinking. J Nurs Educ. 2014;53(6):348—351.

. Zare P, Othman M. Students' perceptions toward using classroom

debate to develop critical thinking and oral communication
ability. Asian Soc Sci. 2015;11(9):158—170. https://doi.org/
10.5539/ass.v11n9p158.

Rotgans JI, Schmidt HG. The role of teachers in facilitating
situational interest in an active learning. Teach Teach Educ.
2011;27:37—42. https://doi.org/10.1016/j.tate.2010.06.025.


https://doi.org/10.1016/j.nedt.2007.02.001
https://doi.org/10.1016/j.nedt.2007.02.001
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref2
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref2
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref2
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref3
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref3
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref3
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref3
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref3
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref4
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref4
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref4
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref4
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref5
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref5
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref5
https://doi.org/10.1016/j.nedt.2010.06.002
https://doi.org/10.5014/ajot.2010.64S17-64S26
https://doi.org/10.5014/ajot.2010.64S17-64S26
https://www.aamc.org/initiatives/admissionsinitiative/competencies/
https://www.aamc.org/initiatives/admissionsinitiative/competencies/
http://www.aacn.nche.edu/ccne-accreditation/Guidelines-for-Assessing-Student-Achievement.pdf
http://www.aacn.nche.edu/ccne-accreditation/Guidelines-for-Assessing-Student-Achievement.pdf
http://www.asha.org/Certification/2014-Speech-Language-Pathology-Certification-Standards/
http://www.asha.org/Certification/2014-Speech-Language-Pathology-Certification-Standards/
https://doi.org/10.1016/j.outlook.2007.02.006
https://doi.org/10.1023/B:EDPR.0000034022.16470.f3
https://doi.org/10.1023/B:EDPR.0000034022.16470.f3
https://www.fsbpt.org/Portals/0/Content%20Manager/PDFs/free-resources/StandardsOfCompetence2006_10.pdf
https://www.fsbpt.org/Portals/0/Content%20Manager/PDFs/free-resources/StandardsOfCompetence2006_10.pdf
https://www.fsbpt.org/Portals/0/Content%20Manager/PDFs/free-resources/StandardsOfCompetence2006_10.pdf
https://doi.org/10.1080/01421590601176398
https://doi.org/10.1080/01421590601176398
https://doi.org/10.1016/j.amjsurg.2014.08.037
https://doi.org/10.1016/j.amjsurg.2014.08.037
https://doi.org/10.1007/s10755-012-9236-x
https://doi.org/10.1007/s10755-012-9236-x
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref16
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref16
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref16
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref16
https://doi.org/10.5539/ass.v11n9p158
https://doi.org/10.5539/ass.v11n9p158
https://doi.org/10.1016/j.tate.2010.06.025

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

D.L. Laverty, C.C. Thompson / Health Professions Education 6 (2020) 61—71 71

Bolton JW. Varieties of clinical reasoning. J Eval Clin Pract.
2015;21(3):486—489. https://doi.org/10.1111/jep.12309.

Brunt BA. Models, measurement, and strategies in developing
critical-thinking skills. J Contin Educ Nurs. 2005;36(6):255.
Coker P. Effects of an experiential learning program on the
clinical reasoning and critical thinking skills of occupational
therapy students. J Allied Health. 2010;39(4):280.

Norman G. Research in clinical reasoning: past history and
current trends. Med Educ. 2005. https://doi.org/10.1111/j.1365-
2929.2005.02127 x.

Pinnock R, Welch P. Learning clinical reasoning. J Paediatr
Child  Health. 2014;5:253—257.  https://doi.org/10.1111/
jpc.12455.

Reiser BJ, Tabak I. Scaffolding. In: Sawyer RK, ed. The Cam-
bridge Handbook of the Learning Sciences. 2nd ed. New York,
NY: Cambridge University Press; 2014:44—62.

Sawyer RK. Introduction: the new science of learning. In:
Sawyer RK, ed. The Cambridge Handbook of the Learning
Sciences. 2nd ed. New York, NY: Cambridge University Press;
2014:1—18.

Long M, Blankenburg R, Butani L. Questioning as a teaching
tool. Pediatrics. 2015;135(3):406—408. https://doi.org/10.1542/
peds.2014-3285.

Hmelo-Silver CE. Problem-based learning: what and how do
students learn? Educ Psychol Rev. 2004. https://doi.org/10.1023/
B:EDPR.0000034022.16470.3.

Nathan MJ, Sawyer RK. Foundations of the learning sci-
ences. In: The Cambridge Handbook of the Learning Sci-
ences. 2nd ed. New York, NY: Cambridge University Press;
2014:21—43.

Powell KC, Kalina CJ. Cognitive and social constructivism:
developing tools for an effective classroom. Education.
2009;130(2):241-250.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Vygotsky LS. Mind in Society: the Development of Higher
Psychological Processes. Cambridge, MA: Harvard University
Press; 1978.

Vygotsky L. In: Kozulin A, ed. Thought and Language. Cam-
bridge, MA: MIT Press; 2012.

Miyake N, Kirschner PA. The social and interactive dimensions
of collaborative learning. In: Sawyer RK, ed. The Cambridge
Handbook of the Learning Sciences. 2nd ed. New York, NY:
Cambridge University Press; 2014:418—438.

Garrison DR. Thinking Collaboratively: Learning in a Commu-
nity of Inquiry. New York, NY: Routledge; 2016.

Saldana J. The Coding Manual for Qualitative Researchers. 2nd
ed. Thousand Oaks, CA: Sage; 2013.

Garrison DR, Anderson T, Archer W. Critical thinking and
computer conferencing: a model and tool to assess cognitive
presence. Am J Dist Educ. 2001;15(1):7—23.

Shea P, Li CS, Pickett A. A study of teaching presence and
student sense of learning community in fully online and web-
enhanced  college  courses.  Internet  High  Educ.
2006;9:175—190. https://doi.org/10.1016/j.iheduc.2006.06.005.
McComas WF, Abraham L. Asking More Effective Questions.
Rossier School of Education; 2004:1—16.

Crichton H. Production and reception formats: an alternative
participation framework for analysis of classroom discourse? Br
Educ Res J. 2013;39(1):166—181. https://doi.org/10.1080/
01411926.2011.615387.

Chi MTH, Wylie R. The ICAP framework: linking cognitive
engagement to active learning outcomes. Educ Psychol.
2014;49(4):219—243.  https://doi.org/10.1080/00461520.2014.
965823.

Osterman KF, Kottkamp RB. Reflective Practice for Educators:
Professional Development to Improve Student Learning. Thou-
sand Oaks, CA: Corwin Press; 2004.


https://doi.org/10.1111/jep.12309
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref20
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref20
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref21
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref21
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref21
https://doi.org/10.1111/j.1365-2929.2005.02127.x
https://doi.org/10.1111/j.1365-2929.2005.02127.x
https://doi.org/10.1111/jpc.12455
https://doi.org/10.1111/jpc.12455
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref24
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref24
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref24
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref24
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref25
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref25
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref25
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref25
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref25
https://doi.org/10.1542/peds.2014-3285
https://doi.org/10.1542/peds.2014-3285
https://doi.org/10.1023/B:EDPR.0000034022.16470.f3
https://doi.org/10.1023/B:EDPR.0000034022.16470.f3
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref28
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref28
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref28
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref28
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref28
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref29
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref29
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref29
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref29
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref30
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref30
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref30
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref31
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref31
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref32
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref32
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref32
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref32
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref32
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref33
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref33
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref34
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref34
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref34
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref35
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref35
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref35
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref35
https://doi.org/10.1016/j.iheduc.2006.06.005
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref37
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref37
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref37
https://doi.org/10.1080/01411926.2011.615387
https://doi.org/10.1080/01411926.2011.615387
https://doi.org/10.1080/00461520.2014.965823
https://doi.org/10.1080/00461520.2014.965823
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref40
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref40
http://refhub.elsevier.com/S2452-3011(18)30191-3/sref40

	Impact of the Classroom Learning Environment on Graduate Health Science Students' Clinical Reasoning
	Recommended Citation

	Impact of the Classroom Learning Environment on Graduate Health Science Students' Clinical Reasoning
	1. Introduction
	2. Theoretical framework
	3. Methods
	3.1. Overview and objectives
	3.2. Context
	3.3. Participants and recruitment
	3.4. Data collection
	3.5. Data analysis

	4. Results
	4.1. Social environment
	4.2. Eliciting high-level problem solving and reasoning
	4.3. Instructional strategies

	5. Discussion
	6. Limitations
	7. Conclusion
	Declaration
	Competing interests
	Funding
	References


