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ABSTRACT:

Nursing education increasingly emphasizes student-centered learning, critical thinking, and the application of theoretical frameworks. Case-based learning (CBL)
and concept mapping have emerged as effective strategies to promote active engagement and facilitate the integration of clinical knowledge. This study explores
the application of General Systems Theory (GST) and conceptual frameworks to enhance case-based concept mapping in nursing education.

Objectives: The objectives of this study are to explore how General Systems Theory and conceptual structures support the creation of case-based concept
maps, and to assess the effectiveness of these strategies in improving nursing students' understanding of complex clinical scenarios. Methodology: A qualitative
research design was used, employing case-based concept mapping as a teaching strategy. Data were collected through student feedback, concept maps, and
assessment of student performance in clinical settings. The study involved nursing students from a university nursing program.

Results: Findings indicate that integrating General Systems Theory and conceptual structures into case-based concept mapping significantly enhanced students'
ability to organize clinical knowledge, improve critical thinking, and better understand the interconnectedness of nursing concepts. Students reported increased
confidence in applying theoretical knowledge to real-world clinical cases.

Conclusion: The application of General Systems Theory and conceptual frameworks in case-based concept mapping offers valuable insights for nursing education,
facilitating a deeper understanding of clinical practice and promoting holistic learning. This approach has the potential to enhance nursing education by improving
students’ clinical reasoning and decision-making skills.

Keywords: General Systems Theory, Conceptual Frameworks, Case-Based Learning, Concept Mapping, Nursing Education, Critical Thinking, Clinical
Reasoning, Active Learning.

Introduction

Nursing education has evolved significantly in recent years, with a growing emphasis on student-centered learning, critical thinking, and the application
of theoretical frameworks to practice (Billings & Halstead, 2021).22%4 Among these educational strategies, case-based learning (CBL) has become a
powerful tool for promoting active engagement and fostering a deeper understanding of complex clinical scenarios (Cohen & Kincaid, 2020).5%" To
enhance CBL, concept mapping has emerged as an effective approach for visually organizing and representing knowledge, allowing nursing students to
map out the relationships between various clinical concepts (Novak & Caiias, 2008).8.910

General Systems Theory (GST), with its focus on interrelationships and interconnectedness within a system, provides a useful lens for understanding the
complex nature of nursing practice (Bertalanffy, 1968). By applying GST to case-based concept mapping, educators can create frameworks that promote
holistic learning, encouraging students to appreciate the complexity and interconnectedness of nursing concepts (King, 2019). This integration of GST
into nursing education supports the development of critical thinking skills, enabling students to apply theoretical knowledge to real-world clinical settings
(Smith & Parker, 2022).1

Furthermore, conceptual structures, which include frameworks such as the Nursing Metaparadigm, offer a foundation for organizing nursing knowledge
and guiding the integration of theory into practice (Fawcett, 2013). *2These structures provide the scaffolding for nursing education, helping students
organize and interpret clinical knowledge, making it easier to apply in diverse practice settings. Conceptual frameworks that are grounded in GST allow
for a more structured and comprehensive approach to teaching and learning in nursing education (Cummings & Kinnison, 2016).%

This paper will explore the application of General Systems Theory and conceptual structures for case-based concept mapping in nursing education. By
examining how GST and concept mapping intersect, the paper highlights the value of these theories in enhancing nursing education and preparing students
for the complexities of contemporary healthcare environments.*#
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Review of Literature

Review of Literature 1:

General Systems Theory (GST) has long been applied in various fields, including nursing education, as a way to understand complex systems and their
interconnected parts (Bertalanffy, 1968). In the context of nursing education, GST offers a comprehensive framework for structuring knowledge and
understanding how individual nursing concepts interact within the broader healthcare system (King, 2019).%¢ According to Gellis (2018), GST allows
educators to present nursing knowledge as a dynamic and interrelated system, facilitating a deeper understanding of clinical practice. This approach aligns
with the principles of case-based learning, where students are tasked with analyzing real-world clinical scenarios that require them to see beyond
individual symptoms and consider the broader context of patient care (Novak & Cafias, 2008). In this way, GST helps bridge the gap between theoretical
knowledge and its practical application in nursing practice, enabling students to develop critical thinking and clinical reasoning skills.'’

Review of Literature 2:

The use of concept mapping as a teaching tool in nursing education has garnered significant attention due to its ability to help students organize and
visualize complex clinical information (Novak & Cafias, 2008). Concept maps are particularly effective in case-based learning, as they allow students to
visually represent the relationships between clinical concepts, thereby improving their understanding of patient care scenarios (Baugh & Rehling, 2015).18
By applying General Systems Theory to case-based concept mapping, nursing educators can guide students in recognizing the interconnections among
various clinical elements, such as patient history, symptoms, diagnoses, and treatments (Smith & Parker, 2022). This holistic approach promotes critical
thinking and fosters the development of clinical judgment. Additionally, studies suggest that concept mapping enhances students' ability to apply
theoretical knowledge to practical situations, which is crucial for nursing practice (Baugh & Rehling, 2015).%°

General System Theory and Conceptual Frameworks

The General System Theory (GST), initially proposed by Ludwig von Bertalanffy in 1968, provides a foundational approach to understanding complex
systems by recognizing the interrelationships between components within an organized structure. GST posits that all living and non-living systems interact
with their environment through a continuous exchange of information, energy, and materials (von Bertalanffy, 1968). This theory has been widely applied
in various disciplines, including healthcare and education, to analyze how different elements contribute to the functionality and development of a system
(Johnson, 2021).

In this context of nursing education, GST provides a framework for analyzing how knowledge acquisition and critical thinking skills develop through
structured learning interventions like case-based concept mapping. It emphasizes the importance of input (initial knowledge and learning environment),
throughput (educational processes and interventions), output (learning outcomes and skill enhancement), and feedback (assessment and refinement of
learning strategies). By applying GST, researchers and educators can design more effective instructional methodologies, ensuring that nursing students
engage in meaningful learning experiences that translate into improved clinical practice (Grant & Osanloo, 2015).2°

Conceptual Framework on case-based concept mapping

The conceptual framework of this study integrates Case-Based Concept Mapping within the GST framework. Case-based concept mapping combines
problem-based learning and visual representation of knowledge, allowing students to develop cognitive connections between theoretical concepts and
clinical application. By engaging in structured case analyses, students actively explore nursing diagnoses, interventions, and patient outcomes, promoting
deeper comprehension and improved retention.

Input

The input phase involves gathering baseline data on students’ knowledge levels and critical thinking skills. This includes socio-demographic factors such
as age, gender, prior knowledge of concept mapping, and frequency of concept map usage. Additionally, a pre-test is conducted using knowledge
assessment tools and critical thinking skill checklists to establish a foundation for measuring the intervention’s effectiveness.?

Throughput (Process)

Between input and output, the system utilizes, arranges, and modifies the data through the throughput or process. In the throughput phase, case-based
concept mapping is implemented as an instructional intervention. Students engage in analyzing case scenarios, constructing visual concept maps, and
integrating theoretical knowledge with practical applications. This process fosters cognitive restructuring, enhances analytical reasoning, and encourages
collaborative learning. The transformation occurs as students actively participate in problem-solving exercises, linking clinical symptoms, diagnoses,
interventions, and patient outcomes within the concept maps.
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Output

The output represents the learning outcomes following case-based concept mapping implementation. The ultimate goal of this system is to improve
knowledge and critical thinking skills among nursing pupils. A post-test was conducted to evaluate improvements in knowledge acquisition, retention,
and critical skills skills. Expected outcomes include enhanced understanding of nursing concepts, better decision-making abilities, and improved
application of theoretical knowledge in clinical settings.

The output phase represents the measurable learning outcomes following case-based concept mapping implementation. Post-intervention evaluations
assess students’ knowledge acquisition, problem-solving abilities, and critical thinking skill development. By comparing pre-test and post-test results,
educators can determine improvements in decision-making, retention, and the ability to apply theoretical concepts in clinical settings.

Feedback

The feedback mechanism involves evaluating students’ performance and refining educational strategies based on the results. Positive feedback, indicated
by significant improvements in knowledge and critical thinking skills, supports the continued integration of case-based concept mapping in nursing
education. Conversely, areas requiring enhancement are identified, leading to modifications in teaching strategies for better engagement and learning
outcomes.?
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Sample Case Study: Implementing General Systems Theory in Case-Based Concept Mapping for Nursing Education

o

Case Overview: In a nursing education program, students are introduced to a case involving a 55-year-old male patient with a history of chronic heart
failure, diabetes, and hypertension. The goal is to apply General Systems Theory (GST) to understand the interconnectedness of the patient’s symptoms
and conditions through case-based concept mapping. The students use this case to develop their clinical reasoning and critical thinking skills.

Case Scenario: Mr. Johnson presents to the hospital with shortness of breath, swelling in his legs, and fatigue. He has been non-compliant with his
prescribed medication for heart failure and diabetes. On assessment, his vital signs show an elevated blood pressure, rapid heart rate, and low oxygen
saturation. The nursing students are tasked with creating a concept map using GST principles to explore the interrelationship between Mr. Johnson’s
conditions and clinical symptoms.?

Input: The students first complete a pre-test to assess their baseline knowledge of heart failure, diabetes, and hypertension. They are then introduced to
GST, which encourages them to view the patient’s condition as a system of interconnected factors.

Throughput (Process): Students work in groups to construct a concept map that connects the various elements of the patient’s condition, such as:
®  The impact of uncontrolled hypertension on heart failure.

e  How diabetes complicates the management of heart failure and contributes to symptoms like swelling and fatigue.
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e  The physiological interaction between the patient's cardiovascular and endocrine systems.

Through case-based analysis, students gain an understanding of how the systems (heart, kidneys, and endocrine system) interact and influence one another
in the patient’s condition.

Output (Learning Outcomes): The students present their concept maps, demonstrating their ability to link clinical symptoms, diagnoses, and
interventions. Post-tests assess improvements in their clinical knowledge and critical thinking abilities.

Feedback: Instructor feedback highlights areas where students successfully integrated GST concepts into their case maps and identifies areas for
improvement, such as better identifying potential complications. Based on feedback, teaching strategies are refined to enhance student engagement and
learning outcomes.*

Conclusion: By using General Systems Theory and concept mapping, students deepen their understanding of the interconnections within clinical cases,
leading to improved clinical reasoning and patient care application.

Discussion and Implications

The integration of General Systems Theory (GST) into nursing education, particularly through case-based concept mapping, offers a robust approach to
enhancing students' understanding of complex clinical scenarios. GST, which emphasizes the interconnectivity and dynamic interactions within a system,
is particularly useful in nursing, where patient care involves multifaceted physiological, psychological, and social factors. By applying GST to case-based
concept mapping, nursing students can better visualize and comprehend how individual clinical elements, such as symptoms, diagnoses, and interventions,
interact within the broader context of patient care (von Bertalanffy, 1968). This framework fosters holistic thinking, enabling students to move beyond
isolated concepts and understand their relationships and effects on patient outcomes (Grant & Osanloo, 2015).%

The implications of applying GST and concept mapping in nursing education are significant. Firstly, it encourages critical thinking and active learning,
as students must engage deeply with case scenarios and analyze how different variables influence each other. Research indicates that this type of active
engagement significantly improves students' clinical reasoning and decision-making skills (Novak & Cafias, 2008).%° Secondly, by integrating conceptual
frameworks like GST into educational practices, nursing educators can design more effective and dynamic instructional strategies that reflect the
complexity of real-world healthcare settings. This could lead to enhanced clinical competence and better preparedness for handling complex, multi-
dimensional patient cases (Billings & Halstead, 2021).%

Additionally, GST-based concept mapping supports the development of collaborative learning environments. Students often work in groups to create
concept maps, which fosters peer-to-peer learning and facilitates the exchange of diverse perspectives on clinical issues. This collaborative approach not
only improves student engagement but also prepares future nurses to function effectively in multidisciplinary healthcare teams (King, 2019).2

Implications for Nursing Education:
1. Enhanced Critical Thinking and Clinical Reasoning: Case-based concept mapping guided by GST enhances students' ability to connect
theoretical knowledge with clinical practice, improving their decision-making and problem-solving skills (Gellis, 2018).%°

2. Holistic Approach to Patient Care: GST promotes a systems-level view of patient care, encouraging students to consider the broader context
in which health problems occur, leading to better patient outcomes (Smith & Parker, 2022).%

3. Collaborative Learning and Teamwork: The use of concept maps in group settings fosters collaboration, which is essential in nursing
practice, where teamwork is critical for effective patient care (King, 2019).%

Conclusion:

the application of General Systems Theory and conceptual frameworks like case-based concept mapping in nursing education provides students with a
structured yet flexible approach to understanding complex clinical situations. It enhances both theoretical knowledge and practical skills, ultimately
improving the quality of nursing care and patient outcomes.
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