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Abstract—Critical Thinking (CT) is essential for the
Physician Assistant (PA) as they seek to provide patient-
centered treatment. Mind Mapping (MM) is an innovative
learning strategy used to enhance critical thinking skills.
This paper describes the effectiveness of mind mapping as a
learning strategy and the different aspects of promoting
critical thinking in PA students. PA students who made
mind maps for nine weeks indicated that mind mapping
assisted in memory, analysis, understanding, organization,
and integration of information. All of which are essential
for CT.PA students emphasized the vital role faculty play in
promoting CT by employing active and innovative learning
strategies to facilitate learning and reinforce ideas. PA
students reported that active learning strategies contribute
to the development of CT skills, and they are interested in
learning new strategies primarily to improve learning,
performance, and retention of knowledge. Together these
findings suggest that PA educators can optimize Learning
that fosters CT using strategies like mind mapping.

Index Terms—critical thinking, mind mapping, learning
strategy, physician assistants

I.  INTRODUCTION

In Physician Assistant (PA) programs, the volume and
rate of information transmitted to students are more in-
depth than undergraduate education and comparable to
other health professional programs such as PT, MD, and
NP. PA students feel overwhelmed by the sheer amount
of information they must learn. However, students in
these environments are required to organize, memorize,
recall, analyze, and apply enormous amounts of
information in a comparatively short span [1]. Often
students are not familiar with how to learn effectively
and improve memory, thus compromising their learning
further [2].

To be successful, the physician assistant student must
critically integrate information quickly and effectively.
To promote the critical integration of volumes of
information in a short time, educators need to utilize
learning strategies that foster critical thinking among PA
students and enable them to emerge as sound clinicians
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who deliver competent care [3 &1]. A learning strategy
is a thinking tool that a student can use to acquire
information actively, and some examples include
mnemonics, charts, or maps [4].

Standard learning processes involve using notes and
outlines. Although these practices are helpful, they lack
creativity and associations. Apperson [5] states that the
key to educational and learning processes is one’s ability
to organize information. Organizing information involves
creating frameworks like concept and mind maps that
facilitate analysis, memorization, and understanding the
relationship between concepts [6]. The creative
association established in maps improves knowledge and
develops critical thinking [7]. Mind mapping (MM)may
be such a strategy to achieve this goal [8 &9]. However,
the mind map is an underused tool in medical education
[7]. A mind map [Fig. 1] is a specific type of map, as it is
a non-linear visual representation of a network of
connected and related concepts [6].
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Figure 1. Mind map on the concept of health [10]

A. Mind Mapping in PA Education

Tony Buzan pioneered mind mapping in the 1970s. A
mind map consists of a central topic placed in the middle
of the page. It has categories and subcategories that
radiate peripherally and are usually pictorial and uses
color [11]. Concept mapping (Fig. 2), on the other hand,
is unicolor, uses hierarchical order to link concepts
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together with propositions or linking words between
ideas, and does not use pictures [12]. Interestingly, both
learning strategies are rooted in a conceptual framework
called the constructivist Theory of Learning, which states
that meaningful learning or learning with understanding
occurs when learners assimilate new information within
their existing framework [13&14].
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Figure 2. Concept map of matter. Adapted from Ann [15]
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Il. LITERATURE REVIEW

Research in higher education has recognized mind
mapping as a potential teaching and learning strategy that
actively engages the learner in synthesizing and
integrating information in a meaningful, non-linear
manner. Meaningful Learning is essential for critical
thinking [16]. Mind maps boost memory in medical
students [17], foster creativity [18], and enhance learning
in nursing students [19]. Mind maps help in planning,
organizing information, and encourage critical thinking,
problem-solving, and the integration of information [20]
in physical therapy students and promotes radiant
thinking [7] in graduate nursing education. Likewise,
mind mapped care plans enabled nursing students to
focus on the patient and provided a better understanding
of the treatment process [9, 8, & 21]

The outcomes of mind mapping are all very relevant,
essential, and valuable for physician assistant students
and future practicing PAs. However, there is no data on
MM as a learning strategy to promote critical thinking in
PA students. Literature does suggest that MM may
benefit students with diverse learning styles, given its
multi-sensory approach to learning, which provides a
360-degree perspective and fosters the development of
critical thinking [22]. Therefore, the purpose of this study
was to evaluate mind mapping as an effective learning
strategy and to understand better the different aspects of

promoting critical thinking in physician assistant students.

I1l. MATERIALS AND METHODS

A. Design

A mixed-methods embedded design allowed
concurrent data collection for both qualitative and
quantitative analysis. The randomized control study
(RCT) formed the quantitative part. The RCT determined
that Mind Mapping Group (MMG) had significantly
(<.05) stronger overall critical thinking skills than the
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standard notetaking group (SNTG) after nine weeks of
following their learning strategy (discussed in another
paper). The critical thinking skills were determined using
the Health Science Reasoning Test. The qualitative part
involved a survey that contained open-ended (OED)
questions. The private investigator (PI) prepared the
questions. After nine weeks of following their particular
learning strategy (mind mapping or standard notetaking),
the participants completed the survey. This paper focuses
on the qualitative part of the study.

Specifically, the survey had three OED questions in
the pre-test, and three OED questions in the post-test.
Both groups responded to the five questions (three pre-
and two post-). The SNTG had an additional post-test
question. These questions followed the HSRT pre- and
post-tests. The following were the Pre-test questions for
both groups:

1. What learning strategies do PA students use to
support their Learning in PA school?

2. How would you define critical thinking?

3. What contributes to the development of your critical
thinking skills?

The following were the Post-test question for both
groups:

1. What persuades you to be interested in a new
learning strategy?

2. How can faculty contribute to critical thinking in
students?

The following was a post-test question to the SNTG
ONLY:

1. What do you know about the use of mind mapping
as a learning strategy?

For the MMG, an additional post-test Likert-type
questionnaire developed by the PI. assessed statements
regarding mind mapping. The scale offered a choice of
five pre-coded responses ranging from strongly agree to
agree, uncertain, disagree, and strongly disagree. The
Likert questionnaire evaluated items like “Mind mapping
can help organize information” and “Mind mapping
helps in integration of information.” The Likert survey
had positive statements on mind mapping.

B. Sample and Settings

First-, second-, and third-year PA students in three
institutions in the eastern US voluntarily participated in
the study. The institutional review board approved the
study. Participants who had prior experience or
knowledge about mind mapping did not participate in the
study.

C. Study Process (Fig-3)

Pl. recruited participants via on-site recruitment
following an oral presentation discussing the study
protocol. The PI. (blinded) then randomly assigned
volunteer study participants to either the MMG or the
SNTG (by odd/even index cards). The SNTG was the
control group, and the MMG was the experimental group.
Standard notetaking refers to strategies that do not
resemble concept or mind mapping in the organization of
information. It includes notes that are arranged from top
to bottom or from left to right, index cards, and using
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study methods that students have been using in their
academic career.

Index cards had email links for the appropriate pre-
HSRT for the assigned groups. The index cards also had
participant ~code  numbers  for  future  study
correspondence. The participants listed their emails and
group assignment in a study participant data sheet that
was pre-coded. Participants have a week to complete the
demographic survey, open-ended questions, and pre-
HSRT at their convenience in a quiet location with
access to a computer, following which the MMG was
invited back for an instructional session on how to
construct mind maps given by the PI. MMG participants
were instructed to create mind maps weekly and drop of
their mind maps at a drop-off box in their PA department
every three weeks for the next nine weeks. The SNTG
was asked not to mind map and to maintain a log of their
learning strategies used and email their record every
three weeks to the PI. After nine weeks, the PI. emailed
both groups the link to the appropriately coded post-
HSRT and instructions for completion within six days.
The PI. then compiled the demographic data, responses
to open-ended questions, and critical thinking scores.
Likert type questions determined the utility of mind maps
in promoting critical thinking skills in physician assistant
students.
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Figure 3. Study process

IVV. DATA ANALYSIS

Data analysis of open-ended questions consisted of
coding and organizing information from the responses

into themes. Microanalysis or line -by -line analysis by
reading through the entire text was first employed.
Themes were identified within the text using the
comment tool in Microsoft word. Depending on the
responses, some questions had pre-determined and
emergent themes, while others had only emergent themes.
The literature provided pre-determined themes (Fig. 4).

Connect interrelating themes, sought agreement with
the peer reviewer. Report analysis.

Consulted with the peer reviewer to discuss her findings,

sought agreement with the peer reviewer.

Perform intercoder agreement-a peer reviewer also establishes
themes(inter-rater agreement of themes about 80%).

Record themes by Qs, tally frequency & % for each
theme emerged.

Use the responses to each Q to identify pre-determined
themes and new themes that emerge.

Figure 4. Content analysis of open-ended questions

The intercoder agreement used to ensure objectivity
and validity of the data analysis was conducted by two
researchers who independently coded like statements in
the data and established themes [23]. Cohen’s kappa
reported intercoder reliability. Cohen's kappa is an index
that measures interrater agreement for categorical
(qualitative) items. Cohen’s kappa considers the
possibility of the agreement occurring by chance. A
kappa value of .70 is satisfactory [24].

V. RESULTS

The PI. organized the themes from the different
questions into a series of data Tables I-VI.

Tables I-111 illustrate the themes for the following pre-
HSRT open-ended questions:

Q1. What learning strategies do PA students use to
support their Learning in PA school?

Q2. How would you define critical thinking?

Q3. What contributes to the development of your
critical thinking?

Based upon the participant's responses to Q1, the
preferred learning strategy identified was a combination
of visual, auditory, and verbal (49%) followed by visual
(35%) and verbal (16%). Table | illustrates the three
themes obtained for the “learning strategies employed by
the PA students” and the interrater reliability scores.

TABLE |. LEARNING STRATEGIES OF PA STUDENTS (N=74)

Theme 1: Visual
Based on VARK (25)
Prefer using flashcards, map,
charts, notes, pictures, and images

Theme 2: Verbal
Based on VARK (25)
Prefer using words, written and spoken, use study groups, benefit
from oral and written reports, use mnemonics and read aloud

Emergent Theme 3: Combination
Based on VARK (25)
Visual, Auditory, Verbal, &
Emergent

“Making notes.”

“tables, graphs, flow charts,

“Textbook reading and flashcards.”

“repetition, writing.”

“Outlines, flashcards, question
banks, videos, PowerPoints.”

“Flashcards and diagrams.”

pictures.”
“Flashcards, color coding, “writing notes, reading textbook.” “notes, flashcards, outlines,
charts.” videos.”
Percentage of respondents for each of the identified themes
35% 16% 49%
Note: Interrater reliability = 87%
© 2021 International Journal of Learning and Teaching 75
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Q2 and Q3 had 74 respondents. There were three defined by Facione [26], themes identified by Facione
themes established in “Defining critical thinking” in and additional emergent themes, and emergent themes
question 2, shown in Table 1. The themes included those only. The interrater reliability was 91%.

TABLE Il. DEFINITION OF CRITICAL THINKING (N=74)

Theme 1: Theme 2: Emergent Themes 3:
Components of Critical thinking (26): Components of critical thinking (26) + (Synthesis, application
Induction, Deduction, Analysis, Additional (emergent) themes: understanding and interpretation)
Evaluation, Inference, problem- application, memory, synthesis,
solving, decision making reasoning understanding, and judgment
“evaluation and analysis of a specific “problem-solving with a true “Using your knowledge and
matter.” understanding of all aspects.” applying it to a situation in which

the knowledge can be integrated.”

“deep analysis of a given topic.” “analyzing and applying knowledge to “integration of information to see the
come up with a solution/outcome.” big picture when assessing a
situation.”
“evidence-based, analytical solving of “being able to form conclusions based “Being able to think about a topic in
a problem.” on multiple sources of information and a greater context than the individual
putting them all together.” topic itself.”

Percentage of respondents for each of the identified themes

36.6% 16.2% 47.3%

Note: Interrater reliability= 91%

Table Il highlights the four themes established for knowledge, Active learning strategies, understanding,
“the development of critical thinking.” Attitudes and and active learning strategies and understanding.

TABLE IIl. DEVELOPMENT OF CRITICAL THINKING (N=74)

Theme 1: Theme 2: Theme 3: Emergent Theme 4:
Attitudes and Active Learning Strategies (28) Understanding Active learning strategies and
Knowledge (27) Situational experiences, writing, 27) Understanding
Rest, receptive discussion, problem-solving
“knowledge of “problem-solving skills & analyzing “How well you understand “understanding the topic and ability to
concepts.” literature.” the information.” use context to answer.”
“sleep” “to think quickly and make “understanding concepts “Practice questions, understanding of
decisions.” instead of memorizing concepts, and being able to relate
information.” similar concepts.”
“learning” “Taking knowledge and education “Trying to understand on my “understanding of the concept in
apply to clinical training and patient own” differing scenarios.”
encounters.”

Percentage of respondents for each of the identified themes

12% 66 % 11% 11%
Note: Interrater reliability = 95%.
Tables IV-VI exemplify the themes to Post-HSRT Table IV Displays the five emergent themes
Open-Ended Questions generated for “What persuades you to be interested in a

new learning strategy?”’

TABLE IV. INTEREST IN A NEW LEARNING STRATEGY (N=74)

Theme 1: Theme 2: Theme 3: Theme 4: Theme 5:

Improve Learning, Efficient & Quick: Recall Information: Novelty: Type of learner:
performance & retention: Volume, quicker,  recall Curiosity, try new methods  Visual

Recall information, efficient, effective

“Struggling with new “efficient studying “recall the information.”  “new strategy could only “visual learner.”
information.” benefit me.”

To be able to integrate and “To be more “Ease of recall.” “I find normal studying “study

understand topics better.” efficient.” difficult/boring.” Method”

The ability to “My methods not  “possibility to improve  “Incorporating new “integrates into my study
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retain long term information.”  effective in time
and success.”

my recall.” learning strategies can help  technique.”
promote mastery of
concepts.”

Percentage of respondents for each of the identified themes

61% 11%

5% 20% 3%

Note: Interrater reliability = 95%.

Table V illustrates the three themes generated for the
question: How can faculty contribute to critical thinking?

Table VI highlights the five emergent themes strategy?”

TABLE V. FACULTY’S INPUT TO CRITICAL THINKING (N=74)

Theme 1
Case studies/real situations/practical
problems, team-based Learning:
demonstrate the integration of
information,

Theme 2 Theme 3
Practice Questions & Answers: Innovative strategies:
Pre/post, guided questions mind mapping, learning from

different sources

“show how topics are intertwined by
helping us integrate them.”

“They could go over problems with the
class and discuss how students should
think and problem solve.”

“Do concept analysis exercises in class.”

“Pre/Post questions during lectures are also “assign each student to make a

helpful.” mind map and present it to the rest
of the class.”

“Provide resources that guide you through “presenting information first & then

the process of critically thinking through a adding the details.”
question.”

“class discussion with guided questions “By educating students on new
about in-depth topics.” learning techniques.”

Percentage of respondents for each of the identified themes

27%

20% 53%

NOTE: INTERRATER RELIABILITY = 93%.

TABLE VI. KNOWLEDGE OF MIND MAPPING IN THE SNTG (N=38)

obtained from the SNTG for the question: “What do you
know about the use of mind mapping as a learning

Themel Theme 2 Theme 3 Theme 4 Theme 5
Organizational tool:
Not much, none organize thoughts. Integration Visual Memory Tool
tool tool
“I do not know “helps in organizing the “use different parts of “provide a visual of a lot “It helped to remember
much about it.”  content for visual learners.” your brain to learn the of different pieces of information.”
material.” information.”
“Not much.” “organizing topics & “It helped me to write “more visual way to
learning new material.” papers.” remember information
“none” “an organized way of “help incorporate uses visuals to assist with
studying” Everything” studying
Percentage of respondents providing comments for each of the identified themes
37% 18 % 16% 16% 13%
Note: Interrater reliability was 86%.
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Figure 5. Graph displaying responses to organization (N=36)

© 2021 International Journal of Learning and Teaching

77

Figure 6. Graph displaying responses to understanding (N=36)
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Figure 7. Graph displaying responses to integration (N=36)
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Figure 8. Graph displaying responses to support (N=36)
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Figure 9. Graph demonstrating responses to memory (N=36)

Results of Likert Questions: Frequencies
(percentages of responses in each category) were used to
analyze the responses. Figures 5-11 illustrate the
responses to positive statements on mind mapping.

More than half of the MM participants indicated that
MM assisted in the analysis, understanding, organization,
and integration of information, aided in memory and
supported their Learning. Additionally, they would
suggest MM to other students to bolster their Learning in
PA school.
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Figure 10. Graph presenting responses to suggest (N=36)
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Figure 11. Graph demonstrating responses to analysis (N=36)

V1. DiscussiOoN

In today’s healthcare system, taking care of patients is
often a team effort. One vital member of the health care
team is the PA. PAs work in all specialties and all
settings. As part of the group, they provide
comprehensive, coordinated patient care and help to
maintain continuity of care [29]. Given the crucial role of
the PAs in healthcare delivery, it is the inherent
responsibility of the PA educators to prepare students for
today’s clinical practice, ensuring that their students
develop and utilize effective critical thinking skills to
make sound clinical decisions. Critical thinking skills
must be developed and fostered in their academic career
by incorporating them into a variety of contexts and
using multiple methodologies. Critical thinking is an
essential cognitive skill that PAs must engage in daily, to
provide effective patient treatment and patient
management [1].

The themes generated allowed for greater insight on
how to promote Critical Thinking (CT) in the PA
students. The first question sought to understand the
learning strategies PA students use to support their
Learning in PA school. For most of the subjects, the
preferred learning strategy was a combination of visual,
auditory, and verbal components, followed by visual and
verbal. In this scenario, the possibility arises of
supplementing mind maps (a visual technique) to their
study strategy repertoire, and it can appeal to a wide
variety of learners [22].
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The second question queried the student on the
definition of critical thinking. There were three themes
established in “Defining critical thinking.” The results
illustrate that the students are conversant with aptitudes
of critical thinking and its requirement and development
to be a successful PA. The CT themes identified are
espoused by Kotcherlakota [30] and Davies [6].

In response to OED question three, “what contributes
to the development of your critical thinking skills”?
Sixty-six percent of the students identified active
learning strategies as contributing to the development of
CT; the responses support the findings of Popil [31],
Noonan [32], Vilela et al. [18], and Davies [6]. Active
Learning encourages interconnectivity and engages the
learner in activities that foster meaningful learning.
Interestingly, participants noted attitude (12%) and
knowledge and understanding (11%) as contributing to
CT as well, but to a lesser extent. The participants'
comments support Stalheim-Smith’s [33] view that
critical thinking requires knowledge. Since critical
thinking is dependent upon content (domain) knowledge
and problem familiarity, MM may facilitate critical
thinking because it fosters the retention of factual
information, as well as relationships between concepts
[17]. The skills and attitudes of critical thinking include
retention, comprehension, application, analysis, and
evaluation [4]. It is important to note that the critical
thinking attitude identified by the PA students not only
demonstrates their insight, but it is an essential skill as
PAs continue to function as frontline primary care
providers.

Five themes emerged in reply to “What persuades you
to be interested in a new Learning Strategy (LS)?”. The
majority (61%) of the students were interested in a new
LS to improve their learning, performance, and retention,
followed by curiosity (20%) to learn new methods and
assimilate the volume of information quickly, efficiently,
and effectively (11%). The responses aid in
understanding the motivation behind considering a new
learning strategy among the PA students. PA educators
should seek to motivate students by utilizing LS that
facilitate reflection, knowledge building, problem-
solving, inquiry, and critical thinking skills [34].

Additionally, the students indicated novelty and
curiosity, influencing their persuasion in exploring a new
learning strategy. Faculty members who are responsible
for organizing learning activities should present
innovative strategies like mind mapping not only as an
alternative strategy to traditional methods of Learning
but as a tool to promote the integration of information
and critical thinking. The students are curious about the
applications of the new learning strategy in terms of the
ability to organize and remember information. D’ Antoni
et al. [22] specified that mind mapping assists in the
organization of knowledge and memory. They reported
that the use of colors, pictures, and dimensions helps to
convert information from short-term to long term
memory.

Three themes emerged in response to: “How can
faculty contribute to critical thinking in students?” Fifty-
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three percent identified innovative strategies that faculty
can utilize to improve CT in the students, such as mind
mapping, and learning from different sources. The
responses highlight the importance of a new learning
strategy sought by the students to organize, learn, and
understand voluminous information. Likewise, they are
expecting the faculty to guide and help them in mastering
and integrate information via learning strategies.
Twenty-seven percent indicated that faculty could plan
activities such as case studies, real-life situations,
practical problems, and team-based learning. Active
learning strategies specified by the students can promote
higher Learning and contribute to the development of
critical thinking [32]. Twenty percent noted faculty
should provide practice questions and questions during
the lectures to understand the material better.

To understand the dissemination of MM among the
PA students, the SNTG was asked: “What do you know
about the use of mind mapping as a learning strategy?” A
significant percentage had little or no knowledge of MM
as an L.S. Less than 16% identified mind mapping either
as an organization, or integrating, or visual or a memory
tool. The above responses provide an opportunity for the
utilization of mind mapping as an active learning strategy
in the PAs. The MMG, on the other hand, had Likert-
type questions on the use of MM. More than half of the
MM participants indicated that MM assists in the
analysis; understanding, organization, and integration of
information; aids in memory; supports their Learning,
and they would suggest MM to other students to bolster
their Learning in PA school. The responses emphasize
the strength of mind mapping as an active learning
strategy in PAs.

OED question responses thus, provide an
understanding of the perceptions of CT among PA
students, the aspects that may/can influence the
development of CT, and the attitude of the students
toward a new learning strategy along with the role the
faculty in promoting CT.

VII. CONCLUSION

The projected 37% growth of employment for PAs
from 2014 to 2024, which is much higher than the
average for all occupations [35], underscores the vital
role of PAs in today’s healthcare system. PAs must
prepare to function as members of a patient-centered
interprofessional team. As a productive member of the
team, PAs need to develop strong critical thinking skills.
The results of the study exemplify how to promote CT in
PAs.

PA students are knowledgeable that critical thinking is
a process of reasoned and reflective judgment.
Additionally, most of the PA students reported that
active learning strategies contribute to the development
of CT skills. Active Learning promotes meaningful
Learning, and meaningful Learning is essential for
critical thinking [18]. The students identified case studies,
small group discussions, computer-assisted instruction,
simulations, and supervised clinical experience as some
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active learning strategies that faculty could adopt for
more in-depth Learning and enhanced understanding.

PA Students are interested in learning new strategies
primarily to improve Learning, performance, and
retention of knowledge. So, educators need to utilize
teaching and learning strategies that promote critical
thinking among PA students and enable them to emerge
as sound clinicians who deliver competent care. The
results of the open-ended questions reinforce the pivotal
role of the faculty in preparing future PAs. PA educators
can utilize innovative strategies like mind mapping to
direct and assist PA students in the learning process and
promote critical thinking.

The majority of the SNTG participants reported that
they did not know much about the use of mind mapping
as a learning strategy. Accordingly, the introduction of
mind mapping as an active learning strategy can benefit
PA students and future PAs in the assimilation of
voluminous information, enhanced memory, integration

of knowledge, and development of critical thinking skills.

Considering the essential role PAs have in the
evolving healthcare system, PA educators have an
inherent responsibility to examine, review, investigate
novel and emerging learning strategies that develop
strong critical thinking skills [1]. MM is a learning
strategy that aids in organization, memory, analysis, and
integration of information, all of which contribute to the
development of effective critical thinking skills.

The results of the study provide strong support for the
utility of mind mapping as an active, innovative learning
strategy to promote critical thinking in PAs. MM is a
resource that can assist students, and future physician
assistants learn, understand, and apply concepts essential
for patient-centered care.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

AUTHORS CONTRIBUTIONS

Israel, along with Zipp, conceived the design of the
study. Israel performed the study, statistical analyses, and
drafted the manuscript. Zipp & Michelle helped draft the
manuscript. All authors read and approved the final
version.

REFERENCES
(1]

D. Day and L. Hale, “Promoting critical thinking in online
physician assistant courses,” Persp PA Educ, vol. 16, no. 2, pp.
96-102, 2005.

M. Augustin, “How to learn effectively in medical school: Test
yourself, learn actively, and repeat in intervals,” Yale Journal of
Biology and Medicine, vol. 87, no. 2, pp. 207-212, 2014.

Brudvig, A. Dirkes, P. Dutta, and K Rane, Critical thinking skills
in healthcare professional students: A systematic review,” Journal
of Physical Therapy Education, vol. 27, no. 3, pp. 12-35, 2013.

N. L. Gage and D. C. Berliner, Educational Psychology, 6th ed.
Boston, MA: Houghton, Ch.7.

A. Apperson. (2016). How to study actively retrieved from
https://medschool.ucsd.edu/education/oess/Documents/16-
Study%?20skills-revised.pdf

[2]

3]

[4]
[5]

© 2021 International Journal of Learning and Teaching

80

6]

(71

(8]

(]

[10]

[11]
[12]
[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

M. Davies, “Concept Mapping, Mind Mapping, and Argument
mapping: What are the differences, and do they matter?” High
Educ, vol. 62, pp. 279-301, 2011.

J. R. Spencer, K. M. Anderson, and K. K. Ellis, “Radiant
Thinking and Use of Mind Map in Nurse Practitioner Education,”
J Nurs Educ, vol. 52, no. 5, pp. 291-293, 2013.

P. G. Zipp, C. Maher, and A. V. D’Antoni, “Mind maps: Useful
Schematic Tool for Organizing and Integrating Concepts of
complex patient care in the Clinic and Classroom,” JCTL, vol 6,
no. 2, pp. 59-68, 2009.

C. S. Kern, K. L. Bush, and J. M. McCleish, “Mind Mapped Care
Plans: Integrating an Innovative Educational Tool as an
alternative to Traditional care plans,” J Nurs Educ. vol. 45, no. 4,
pp. 112-119, 2006.

J. Genoves, “Learning fundamentals 2019,” Available from
www.mindmapart.com/wp-content/gallery/jane-genovese/health-
mind-map-by-jane-genovese.gif accessed on April 2019.

Buzan, T., Buzan, B. The mind map book: unlock your creativity,
boost your memory, change your life. Pearson, Harlow. 2010.
Novak, J. D., & Godwin, D. Learning how to learn, New York:
Cornell university press. 1984.

Ausubel, D. P. Educational Psychology: A cognitive view. New
York, NY: Holt Rinehart and Winston. 1978.

G.M. Bodner, “Constructivism: A theory of knowledge,” Journal
of. Chemical Education, vol. 63, pp. 873-878, 1986.

Ann, D, “Review of pure substances “2012 available at
https://campbellms.typepad.com/ann_dubick/2012/09/  accessed
on April 2018,

A. V. D’Antoni, G. P. Zipp, G. O. Valerie, and F. C. Terrence,
“Does the mind map learning strategy facilitate information
retrieval and critical thinking in medical students?” BMC Med
Educ, vol. 10, no. 61, 2010.

P. Farrand, F. Hussain, and E. Hennessy, “The efficacy of the
‘Mind Map' study technique,” Medical Education, vol. 36, pp.
426-431, 2006.

V. V. Vilela, L. C. P. Barbosa, A. L. Miranda-Vilela, and L. C. D
Neto, “The use of mind maps as support in medical education,” J.
Contemp Med Educ., vol. 1, no. 4, pp. 199-206, 2013.

Mueller, M. Johnston, and D. Bligh, “Joining mind mapping and
care planning to enhance student critical thinking and achieve
holistic nursing care,” Nurs Diag., vol. 13, no. 1, pp. 24-27, 2002.
P. G. Zipp, C. Maher, and A. V. D’Antoni, “Mind maps: Useful
schematic tool for organizing and integrating concepts of complex
patient care in the clinic and classroom,” Journal of Teaching and
Learning, vol. 6, no. 2, pp. 59-68, 2009.

D. V. D’Antoni, and G. P. Zipp, “Applications of the mind map
learning technique in chiropractic education: A pilot study and
literature review,” J Chiropractic Humanities, pp. 2-11, 2006.

A. V. D’Antoni, G. P. Zipp, G. O. Valerie, and F. C. Terrence,
“Does the mind map learning strategy facilitate information
retrieval and critical thinking in medical students?” BMC Med
Educ, vol. 10, no. 61, 2010.

J. W. Creswell, and V. L. P. Clark, Designing and Conducting
Mixed Methods Research, Thousand Oaks Sage Publications,
2011,¢ch.2,6,7&8

M.L. McHugh, “Interrater reliability: the kappa statistic,”
Biochem Med (Zagreb), vol. 22, no. 3, pp. 276-282, 2012.

N.  Chick, 2018, Learning  styles  available at
https://cft.vanderbilt.edu/guides-sub-pages/learning-styles-
preferences/ accessed in April 2019.

P. Facione (2013). Critical Thinking: What It Is and Why it
counts? Auvailable at
https://www.nyack.edu/files/CT_What_Why 2013.pdf.,accessed
in April 2018.

Revised Bloom’s taxonomy retrieved
httpswww.celt.iastate.edu/teaching/effective-teaching-
practices/revised-blooms-taxonomy/

accessed in April 2018.

C. Bonwell and E. James (1991). Active Learning: Creating
Excitement in the Classroom retrieved from
https://eric.ed.gov/?id=ED336049 accessed in April 2019.
Hooker, RS, & Everett, C.M, “The contributions of physician
assistants in primary care.” Health Soc Care Community, vol. 20,
no. 1, pp. 20-31, 2012.

from



International Journal of Learning and Teaching Vol. 7, No. 2, June 2021

[30] S. Kotcherlakota, L. Zimmerman, and A. M. Berger, “Developing
scholarly thinking using mind maps in graduate nursing
education,” Nurse Educator, vol. 38, no. 6, pp. 252-255, 2013.

1. Popil, “Promotion of critical thinking by using case studies as a
teaching method,” Nurse Education Today, vol. 31, pp. 204-207,
2011.

M. Noonan, “Mind Map: Enhancing midwifery education,” Nurse
Education Today, vol. 33, pp. 847-85, 2013.

A. Stalheim-Smith, A (1998), “Focusing on active, meaningful
learning idea paper no.34, ldea Center, Kansas State University,”
available at https://eric.ed.gov/?id=ED418659

A. Rosciano, “The effectiveness of mind mapping as an active
learning strategy among associate degree nursing students,” in

[31]

[32]

[33]

[34]

Teaching and Learning in Nursing, vol. 10, no. 2, pp. 93-99, 2015.

[35] Bureau of Labor Statistics, US Department of Labor,
Occupational Outlook Handbook

https://www.bls.gov/ooh/healthcare/physician-assistants.htm

Copyright © 2021 by the authors. This is an open access article
distributed under the Creative Commons Attribution License (CC BY-
NC-ND 4.0), which permits use, distribution and reproduction in any
medium, provided that the article is properly cited, the use is non-
commercial and no modifications or adaptations are made.

Cynthia Israel is an adjunct faculty at the school of graduate studies
(Biomedical Sciences) at Rutgers University, New Jersey. She obtained
a Ph.D. in health sciences in 2019 from Seton Hall University, South
Orange. Dr. Israel has been a Microbiology Professor with over 21
years’ experience working in higher education and continues to teach

Microbiology and Immunology courses at Kean and Rutgers University.

She continues to delve into learning strategies that can help health
professional students, master the information learned in classes, and
develop strong critical thinking skills. Dr.Israel received the
“Outstanding Academic Mentor & Educator Award” in 2010, from
Office for Diversity & Academic Success in the Sciences at Rutgers
University. She has published an article and book chapter in
collaboration with her professor and colleague. Dr.lsrael has also
published her thesis: Mind mapping in Physician Assistant Education in
the Allied Journal of Health.

Genevieve Pinto Zipp, PT, EdD, FNAP, is a Professor at Seton Hall
University in the School of Health and Medical Sciences, Department
of Interprofessional Health Sciences and Health Administration. Dr.
Pinto Zipp serves as the Director for the Center for Interprofessional
Education in Health Sciences and is a GEM Fellow, SHU Center for
Vocation and Servant Leadership, and the Center for Catholic Studies.
In 2018, National Academies of Practice inducted Dr. Zipp as a
Distinguished Scholar and fellow. Besides mentoring interprofessional
health science Ph.D. students, she teaches coursework in her specialty

© 2021 International Journal of Learning and Teaching

81

areas: Motor Learning and Control, Scholarship of Teaching and
Learning, and Research Methods. Dr. Zipp received her PT degree in
1986 from UMDNJ, NJ, and her EdD in Motor Learning from Teachers
College, Columbia University, in 1996. She has co-owned a pediatric
neuro-rehab school-based practice for over 25 years. Her scholarly
interests focus on the following areas of interest: a) interprofessional
education and practice, b) use of diverse teaching and learning
strategies for the promotion of critical thinking skills, and c) the impact
of dual-task training on motor control and Learning. She is active in the
APTA Academy of Neurology, where she has co-chaired numerous
Academy initiatives, including most recently the prestigious IV STEP
conference, the development of Entry-Level Neuro Practice Guidelines,
and StrokEDGE KTR endeavors. Additionally, Dr. Pinto Zipp serves
on the Academy of Pediatrics Movement Systems taskforce as a
founding member.

Dr. Michelle Lee D’Abundo is an Associate Professor of Health
Science at Seton Hall University in the School of Health and Medical
Sciences. Dr. D’Abundo earned a doctorate in Adult Education from
the University of Georgia (Ph.D.), Master of Science in Health at the
University of North Florida (MSH), and Bachelor of Arts in Sociology
from American University. She is a certified coach, Energy Leadership
Index™ Master Practitioner (ELI-MP), and a Certified Health
Education Specialist (CHES). Dr. D’Abundo previously served as an
Associate Professor in Public Health Studies at the University of North
Carolina Wilmington and as School Health Education Program Director
at Salisbury University. Dr. D’Abundo has published many articles and
book chapters on leadership, teaching and learning, individual and
organizational change, well-being, promotion of mindfulness, and
exercise motivation. Dr. D'Abundo is committed to the advancement of
lifespan well-being through leadership, strategic change, community
development, and social justice.

Dr. Deborah Deluca is an Assistant Professor of Health Science at
Seton Hall University in the School of Health and Medical Sciences. Dr.
DeLuca earned a Juris Doctor Degree at Seton Hall University School
of Law, Master's Degree, and Bachelor of Science Degree at Stevens
Institute of Technology. Her pharmaceutical industry executive
leadership experience lends her a particular interest in executive-level
leadership issues, total quality, Six-Sigma, and improving processes
within the healthcare system, especially at the institutional level. She
has published many articles and book chapters. Previous publications
include Mosby's Drug Reference for Health Professions, 2nd ed. (Book
Chapter), St. Louis, Missouri: Elsevier Science, 787-1362, May 2009,
and "Acetaminophen Toxicity: Firm up on the Facts and
Considerations," Nursing Management, 39(9), 32A- 32H, March 2008.
Dr. Deluca spends a great deal of time teaching future health care
practitioners about the benefits of using animal-assisted therapy in their
practices to enhance patient outcomes and goals attainment.





