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1-Pedagogical Approach and Method

Imagine 1,100 diverse young minds–-studying pre-med, pharmacy, nursing, kinesiology, etc.— all entering 

BIOL-203 (the first of two consecutive Human Anatomy and Physiology courses), the gateway to their 

academic dreams. Yet, historically, midterms revealed alarming trends: more than 45% of students 

struggling (D+F exam grades), hovering around a mere 60% grade on critical but challenging topics like the 

nervous system (corresponding to midterm#3). I knew the time was ripe for the application of a 

transformative approach, one that embraced the diversity of learning styles and ignited deeper student 

engagement across every aspect of the lectures of the course. My teaching approach lies in innovatively 

addressing the two main needs of any large enrollment STEM course: (a) diversifying content delivery in 

accordance with Universal Design for Learning (UDL) principles and (b) tailoring engagement to suit the 

individual knowledge levels and needs.  

I focused on the development of educational resources meticulously crafted to resonate with each 

student's needs and preferences for a more personalized learning experience. I optimized these learning 

resources by analyzing and implementing common students' study strategies, their use of external study 

tools, informal conversations with students, insights from past IDP course surveys, in combination with my 

enthusiasm for instructional design. 

Customized Learning Resources Based Our Students' Learning Styles and Knowledge Needs

[Visual representations of these resources can be found at the end of the document.] 

• Teacher slides (for lecturing): the slides, meticulously crafted to captivate and

spark curiosity in line with my teaching philosophy, are enriched with visuals,

dynamic effects (including moving objects that unveil internal content), and real-

world connections. “FYI slides” bridge the gap to everyday relevance, while the

interactive "Checking your understanding" sessions keep students actively

engaged. For deeper dives, in-depth explanations, and video clips cater to

mastery seekers. These lectures, recorded using BoilerCast and meticulously captioned for

accessibility, become portable learning experiences through Kaltura in Brightspace.

STATEMENT



But not every mind learns the same way. Recognizing this diversity, I offer a smorgasbord of resources: 

• Narrated Student Notes (Podcasts, mp4): AI-powered narration (using

ElevenLabsTM), delivered in digestible 15-minute chunks (short enough to

hold a person’s attention) [1,2] caters to auditory learners, busy schedules,

and language barriers. It's learning on the go, whether at the gym or during

a commute.

• Customizable Interactive Retrieval Practice (CIRP) Flashcards:

Recognizing that some students prefer interactive learning strategies, such

as testing rather than the repetitive reading of textbooks/notes [3] and

acknowledging the widespread use of flashcards in healthcare-related fields

[4,5], I transformed the entire student notes content into a CIRP flashcard

format using basic HTML coding, which allowed for Brightspace integration.

I craft the questions myself, ensuring they go beyond mere recall by using

the "why" approach. By planting the seeds of critical questioning, I aim to empower students to apply

and extend this valuable skill beyond the confines of the current course. This Spring semester, the

CIRP Flashcards evolved. A new website format, accessible on any device, allows students to track

progress, hide mastered material, and mix content from different lecture sections. It's a personalized

learning ecosystem, reducing reliance on external resources and maximizing comprehension.

“For a magician performing magic, it is important to engage all the spectators, from the most enthusiastic to 

the most skeptics, creating a romance that can transform indifference into interest. And this, together with 

the suspense and the aroused curiosity, should be maintained not only during the show but also beyond it. 

This analogy provides me with a coherent framework of my approach to teaching and student learning”. 

[Fragment of My Teaching Philosophy] 



2-Creativity, Novelty, and Practicality

My educational approach redefines STEM education by transforming static notes into a dynamic 

ecosystem of personalized learning tools. Injecting creativity into every learning tool I have created, I have 

tailored resources to individual needs, resulting in significant improvements in student outcomes. What 

sets this approach apart is its effectiveness in large enrollment courses that accommodate students from 

diverse majors and varying levels of knowledge. The low-cost technology I use makes personalized learning 

accessible, paving the way for wider adoption and equity in STEM education. My CIRP flashcards offer a 

scalable model for fostering critical thinking, inspiring other educators to empower students beyond exam 

success. 

3-Evidence of Student Learning & Satisfaction

This graph illustrates Midterm #3 scores since I started teaching 

the course in Fall 2021. The course content and learning objectives 

(LOs) have remained consistent over these three years with 

minimal alterations, and the examination challenges have persisted. The Nervous System, a central aspect 

of this exam, has consistently posed a challenge for students, as evidenced by both instructor observations 

on exam scores and other authors [6]. Comparing Fall 2022 to the previous semester (Fall 2023), a 

noteworthy improvement is evident. The decrease in the number of students failing the exams is 

considerable, and there is a substantial increase in the number of 

students scoring an A in the exam. The MT3 average for Fall 2022 was 

57%, whereas in Fall 2023, it rose to 74.8%. MT4 results also increased 

from 60% (Fall 2022) to 76%, but the simultaneous comprehensive 

exam last year might have led to divergent study efforts and influenced 

the poor outcomes. The Sankey diagram (on the right) specifically 

underscores the efficacy of these strategies in comparison to 

traditional teaching methods, as exemplified by Midterm 2 (MT2), which 



was instructed by another lecturer and adhered to the conventional practice of providing student notes 

solely in PowerPoint format, as typically done in this course. Apart from test scores, my approach nurtured 

a sense of care and engagement in the large class setting that might have also contributed to the overall 

increase in student satisfaction with the course. This was evident in the end-of-semester IDP course survey 

evaluation (results below; response rate ~60%). 

[The overall course 

experience includes 

course organization, 

assignments, 

laboratories, and 

exams] 

 Enhanced study habits and reduced anxiety were reported as benefits. Increased 

engagement with the material led to better study habits, while diverse formats and 

accessible resources eased stress, especially for students struggling with traditional 

lectures. These qualitative observations reveal the transformative power of this 

approach, not just in terms of test scores, but in fostering a more confident, engaged, 

and critical learning environment for the diverse student population of BIOL-203. 

4-Broader Impact: Reaching Beyond the Classroom and Institution

The ripples of this innovative approach extend far beyond the walls of BIOL-203: 

• Impacting over 1,100 students  across diverse majors through adaptable learning formats, catering to their

varied needs and academic goals.

• Applicability beyond BIOL-203 with core principles- personalized content, active learning, and technological

integration - adaptable to other courses and disciplines. [I’m applying this approach in BIOL204, Spring 2024].

• This approach contributes to the national dialogue on effective STEM education practices, demonstrating

the value of catering to individual learning styles and fostering active engagement.



         Flashcard format (Fall 2023)- Integrated in Brightspace           Flashcard (Spring 2024)- Website format with multiple functionalities 

•

Examples of Teacher Slides
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