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Abstract 

This study explores instructional strategies designed to improve engagement and learning outcomes in introductory physics 

courses for non-science majors, focusing on pre-physical therapy (pre-PT) students. Given that many of these students lack a 

robust mathematical background, the teaching approach aims to bridge this gap through structured problem-solving frameworks, 

hands-on activities, and contextual applications that link physics principles to health sciences. To address this, a teaching 

approach was developed over three years in two courses at Widener University in Pennsylvania: College Physics I (Mechanics 

and Heat) and College Physics II (Electricity and Magnetism). This approach combines structured problem-solving frameworks, 

real-world applications, hands-on activities, and active learning techniques. By emphasizing the relevance of physics concepts to 

health sciences, such as using examples from biomechanics and neuroelectric signaling, students are encouraged to connect 

theory with practical applications in their future careers. The structured problem-solving framework simplifies complex physics 

problems into manageable steps, fostering both computational and conceptual understanding. Interactive assignments and 

discussion threads further enhance engagement, while activities focused on scientific communication help students articulate 

complex ideas clearly. These methods helped students to approach physics as an interconnected field relevant to their future 

careers rather than isolated quantitative challenges. Assessments, including course evaluations and student feedback, indicate 

that this approach not only enhances conceptual understanding but also fosters scientific communication skills critical for 

healthcare professions. The findings contribute to a growing body of research suggesting that tailored physics curricula can 

significantly improve engagement and success among non-science majors pursuing professional healthcare pathways. 
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1. Introduction 

Introductory physics courses play a foundational role 

across a wide range of academic disciplines, including health 

sciences, engineering, and general science programs [1, 2]. 

Despite this, students outside of the physical sciences, par-

ticularly those pursuing careers in healthcare, often encounter 

significant challenges when engaging in physics. Many of 

these students, including those interested in fields like phys-

ical therapy (PT), have limited prior experience with mathe-

matics and quantitative reasoning. For them, physics can seem 

daunting—more a barrier than a bridge to their professional 

goals [3, 4]. However, these students bring their own strengths 

to the classroom: they are often highly motivated, ca-
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reer-focused, and eager to understand the practical applica-

tions of physics in their chosen fields. 

This paper examines a three-year teaching experience in 

two introductory algebra-based physics courses—College 

Physics I (Mechanics and Heat) and College Physics II 

(Electricity and Magnetism)—designed specifically for 

non-science majors. The primary focus was on students in-

tending to enter health-related careers, such as Physical 

Therapy, where understanding physics concepts could directly 

impact their ability to succeed professionally. Recognizing the 

unique challenges these students face, the course was tailored 

to support their limited experience in math-intensive subjects 

while emphasizing the relevance of physics to healthcare. 

This approach aimed not only to reduce student apprehension 

but also to cultivate a sense of relevance and curiosity about 

the role of physics in real-world applications related to health 

and wellness [5]. 

To enhance the accessibility of physics content, several 

strategies were implemented: structured, interactive lectures 

that combined visual aids with group activities, prob-

lem-solving frameworks designed to simplify complex prob-

lems [6, 7], and innovative assignments that connected course 

material to future career contexts [8-10]. Recognizing the 

importance of fostering scientific literacy in health profes-

sions, the course also incorporated hands-on activities, in-

cluding practical experiments and projects that illustrate the-

oretical concepts through experiential learning [11-14]. Ad-

ditionally, the course integrated assignments focused on de-

veloping communication skills, a critical component of 

healthcare professions [15, 16]. These assignments encour-

aged students to articulate physics concepts using clear, pre-

cise language, both verbally and in writing, laying a founda-

tion for scientific literacy that they could carry forward in 

their careers. 

Over three academic years, this study explored how these 

methods influenced student engagement, motivation, and 

conceptual understanding in physics. The effectiveness of the 

teaching approach was assessed through course evaluations, 

direct observations, and qualitative feedback from students. 

Initial observations indicated that by making physics concepts 

more relevant to their career goals and providing a supportive, 

structured learning environment, students were better able to 

overcome their initial hesitation towards the subject. For 

instance, applications of mechanics and electromagnetism to 

human anatomy and physiological processes gave students a 

new perspective on how physics principles operate within the 

human body, deepening their understanding of the importance 

of these concepts in their future healthcare roles. 

This paper aims to contribute to a growing body of litera-

ture on contextualized learning and STEM education for 

non-science majors. By examining the impact of teaching 

strategies tailored to pre-PT students, it highlights the poten-

tial for physics courses to be more inclusive and supportive of 

diverse academic backgrounds. The findings suggest that, 

when students can relate physics concepts to personal or 

professional interests, their engagement and retention im-

prove, transforming physics from an abstract subject into a 

practical tool with clear connections to their future careers. 

2. Materials and Methods 

The study involves non-science major students enrolled in 

an algebra-based introductory physics course at Widener 

University in Pennsylvania comprising a total of 62 partici-

pants who are pursuing pre-professional healthcare pathways. 

Instructional strategies included: 

1. Well-structured teaching methods: Combining Power-

Point lectures, whiteboard notes, group work, and in-

novative quizzes. 

2. Problem-solving strategies: Breaking down complex 

problems and providing step-by-step explanations. 

3. Real-world applications: Relating physics concepts to 

students' future careers in health sciences through spe-

cific examples and assignments. 

4. Hands-on activities: Incorporating practical experi-

ments and projects to enhance learning and connect 

theoretical concepts to real-world scenarios. 

5. Fostering scientific communication skills: Guiding 

students in articulating physics concepts using precise 

terminology and encouraging peer instruction. 

6. Building personal connections: Creating a positive and 

supportive learning environment through activities such 

as "write & share" sessions and guest lectures. 

3. Results 

3.1. Structured Problem-Solving 

Recognizing that many pre-physical therapy students are 

less experienced in the quantitative skills traditionally ex-

pected in physics courses, the instructor developed a struc-

tured problem-solving methodology designed to scaffold 

their learning process. This framework breaks down complex 

physics problems into four distinct steps: 

1. Identification of Known and Unknown Variables: Stu-

dents are first guided to list all relevant information 

provided in the problem and to explicitly state the un-

knowns they need to solve for. 

2. Application of Physics Principles: Next, students are 

encouraged to connect the problem at hand with the 

appropriate physical laws or concepts, such as New-

ton's laws, conservation principles, or electrical laws, 

depending on the context of the problem. 

3. Symbolic Representation: Prior to numerical substitu-

tion, students are required to write the relevant equa-

tions symbolically, fostering an understanding of the 

relationship between physical quantities beyond mere 

computation. 

4. Algebraic Manipulation and Solution: Only after un-
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derstanding the symbolic form do students proceed 

with the algebraic manipulation necessary to solve the 

problem numerically. 

This structured approach not only facilitates prob-

lem-solving but also promotes a conceptual understanding of 

the physical laws underpinning the calculations. It encour-

ages students to view physics not as a set of disjointed nu-

merical exercises but as a coherent framework for under-

standing the natural world. This method aligns with cogni-

tive load theory [7], which suggests that breaking down 

complex tasks into manageable steps can enhance learning, 

particularly for students with weaker backgrounds in the 

subject matter. 

3.2. Discipline-Specific Applications 

To make physics more relevant to students in health sci-

ences, the instructor deliberately integrates real-world exam-

ples and applications related to their future professional 

fields. For example, in College Physics I (Mechanics and 

Heat), students analyzed the kinematics of a swinging leg 

modeled as a simple pendulum and explored the rotational 

dynamics of a dancer through the conservation of angular 

momentum. In College Physics II (Electricity and Mag-

netism), electrical circuits are connected to biological pro-

cesses such as nerve impulse propagation, emphasizing the 

electrochemical basis of neuronal communication. 

Additionally, the instructor facilitates discussion threads 

on digital learning platforms (such as Canvas) focused on 

topics such as "How Electricity and Magnetism Work in the 

Human Body." In this discussion assignment, each student 

posts 1-3 articles or videos related to a topic of interest and 

formulates five questions about the materials they shared. To 

earn full points for this assignment, each student must also 

respond to at least two of their peers' posts and answer their 

questions. The students work in the Spring 2024 covers a 

wide range of topics, such as Electromyography, Electrost-

imulation used by Physical Therapist, ‗Can Humans Sense 

Magnetic Fields‘ and Neuron Action Potentials. The students 

can learn at least 3 applications of electromagnetism in hu-

man bodies by the end of these discussions. Here is the ex-

ample rubric of this discussion thread: 

Discussion Topic: How Do Electricity and Magnetism 

Function in the Human Body? 

Part I – Initial Post 

1. Select a specific topic related to electricity or mag-

netism in the human body that interests you. 

2. Share links to relevant articles or videos that provide 

insights into your chosen topic. 

3. Develop at least five questions based on your shared 

resources for your classmates to explore while reading or 

watching the material. 

Part II – Responding to Your Classmates 

1. Choose at least two of your classmates' posts and an-

swer their questions. 

2. It’s okay if you can’t find the answer to a couple of their 

questions. However, to earn full credit, be sure to answer at 

least 80% of their questions. 

These discussions are designed to demonstrate the ap-

plicability of physics concepts in students' chosen careers 

and to provide motivation for engagement with the material. 

This approach is consistent with the literature on contextual 

learning [8-10], which suggests that students are more likely 

to engage with and retain information when it is directly 

connected to their personal or professional interests. 

3.3. Active Learning and Engagement 

In conjunction with structured problem-solving and con-

textualized applications, the instructor employs active learn-

ing techniques to engage students and reinforce their under-

standing of key concepts. For instance, in College Physics I, 

students participate in hands-on experiments measuring hu-

man reaction times using simple apparatuses, which provides 

a practical application of free-fall motion. Similarly, in Col-

lege Physics II, students construct creative electric circuits 

using LEDs and sensors, allowing them to visualize and ma-

nipulate the principles of electricity and magnetism in an 

interactive format. 

These activities are designed to shift the classroom dy-

namic from passive receipt of information to active engage-

ment with material, consistent with the evidence supporting 

active learning as a means of improving student outcomes in 

STEM disciplines. By integrating these exercises into the 

curriculum, students are able to develop a deeper and more 

intuitive understanding of abstract concepts, while simulta-

neously fostering a sense of collaboration through 

group-based problem-solving. 

3.4. Scientific Communication Skills 

A key component of our pedagogical approach in physics 

education for students in pre-professional healthcare path-

ways is the development of students' scientific communica-

tion skills. Recognizing that many students in these courses 

will enter health professions where clear and precise com-

munication of scientific concepts is essential, the instructor 

incorporated assignments that required students to articulate 

their understanding of physics both verbally and in writing. 

For example, students are tasked with producing short 

video lectures explaining fundamental physics concepts, a 

format that required them to simplify and communicate 

complex ideas clearly, such as explaining the projectile mo-

tion, force analysis and the motion of bicycle wheels. This 

exercise not only enhances their comprehension but also 

provides them with a transferable skill set applicable in both 

academic and professional contexts. In addition, peer review 

of these video projects encourages collaborative learning, as 

students worked together to refine their explanations and 

correct misconceptions. 
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4. Discussion 

The instructional strategies described herein have led to 

marked improvements in both student engagement and 

learning outcomes, as reflected in both qualitative and quan-

titative measures. Course evaluations consistently indicate 

that students appreciate the structured problem-solving 

framework and the relevance of course material to their pro-

fessional goals. For instance, many students commented on 

how the explicit connection between physics and health sci-

ences increased their motivation to engage with the subject 

matter, with some reporting that these connections helped 

demystify physics and make it more approachable. 

Quantitatively, exam scores over the three-year period 

have shown a steady improvement, particularly in the areas 

of problem-solving and conceptual understanding. The 

structured approach to problem-solving, in particular, has 

been highly effective in reducing the number of errors due to 

poor mathematical manipulation or misunderstanding of 

fundamental principles. 

The active learning exercises, especially those involving 

hands-on experiments and group work, were similarly 

well-received, with students reporting that these activities 

helped them apply theoretical knowledge in a practical con-

text. These findings are consistent with the broader literature 

on the effectiveness of active learning in improving student 

outcomes in STEM disciplines [11-14]. 

5. Conclusion 

The challenges of teaching algebra-based physics to 

non-science majors, particularly those in health-related fields, 

can be addressed through integrating pedagogical strategies 

that bridge the gap between abstract physics concepts and 

their practical applications for pre-physical therapy students. 

By employing structured problem-solving techniques, con-

textualizing physics principles through real-world examples, 

and engaging students with active learning exercises, the 

instructor has significantly enhanced student motivation and 

performance. The application of physics in human physiolo-

gy, biomechanics, and electromagnetism has made the sub-

ject more relevant and accessible to students pursuing health 

science careers. These methods have improved both concep-

tual understanding and problem-solving abilities, as evi-

denced by increased engagement, higher exam scores, and 

positive course evaluations. The success of this approach 

underscores the value of interdisciplinary teaching and the 

need for continued innovation in physics education for 

pre-professional healthcare students. 
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