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PROFESSIONAL ACTIVITY  
 
TEACHING 
 
Currently my focus is PHY111/112 and PHY185/186, which is a two-semester, non-
calculus sequence in general physics for students in the biological sciences and medical 
professions.  I also teach PHY331, which is the junior-level E&M, and PHY205H/275H, 
which is the honors section of the third semester of the calculus-based sequence for 
physical science and engineering majors.   
 
ADVISING 
 
As an academic advisor I work with physics majors to structure their curriculum.  I am 
also an advisor for the honors program and for the summer freshman orientation program, 
during which I am in charge of physics, math, and computer science majors. 
 
TEXT 
 
I have written a textbook, which is currently in production.  
 
Title: College Physics 
Author:  Michael Tammaro 
Publisher: John Wiley and Sons 



Publication Date: 2015 
 
OVERVIEW 
 
This product will be the primary course text material for the standard non-calculus based 
elementary physics sequence. This two-semester sequence is taken primarily by the 
biological and environmental science majors, pre-physical therapy, pre-med, and those 
seeking to satisfy a science elective. 
 
The content will be offered in an online environment through which the instructor can 
create a customized, graded, interactive learning experience for the student that combines 
both reading assignments and problem sets.  The content will be presented in the standard 
order, and equations will be written in familiar notation.  It will also be available in a 
printed version containing the exposition only.  
 
RATIONALE 
 
For most students of physics, a thorough understanding of the material requires an 
approach in which some of their time is dedicated to a patient, careful reading of the 
course material.  The standard course material today is a 1200-page printed text.  
However, it is well-known that many students do not read the textbook at all, much less 
carefully.  Most students simply skip to the homework problems at the end of the chapter, 
and then skim the chapter for relevant equations.  Now, with online homework 
management systems, students are not forced to open the textbook at all, and some try to 
get by without purchasing one.   
 
From a course management perspective, the 1200-page printed text contains far more 
material than an instructor can cover in a two-semester sequence.  Even within the 
chapters to be covered, sections are skipped, creating a disconnect between the material 
presented in class and the course text material, leading to frustration and uncertainty on 
the part of the student.  The undue length of the chapters is undoubtedly due to an attempt 
by the authors to please all instructors, but the end product is cumbersome, and one the 
student usually finds intimidating. 
 
From a pedagogical perspective, a digital platform allows for the creation of a variety of 
valuable and innovative learning experiences for the student.  For instance, in a digital 
environment, students can watch animations and answer questions about the concept or 
principle illustrated by the animation, they can work through an interactive example that 
models good problem solving pedagogy, and they can answer questions about the 
reading, all of which facilitate understanding of the principles and concepts and serve to 
engage the student in the content.  In addition, space-intensive but valuable content, such 
as conceptual multiple-choice questions, are suited to online delivery versus adding many 
pages to a printed textbook. 
 
I propose an innovative online course which contains coverage of all the necessary topics 
and concepts, but with an emphasis upon engaging the student in the content as a result of 



the built in interactivity that the digital platform allows.  The instructor will have the 
flexibility to create a customized, interactive presentation of the course material that will 
be amenable to a more diverse range of learning styles than a printed text, and one that 
the student will find more engaging.   
 
FORMAT 
 
The content is presented in discrete units called concept modules, roughly equivalent to 
chapter sections of a printed textbook.  As students go through the content online, the 
screen will look similar to a standard printed text.  However, they will be required to 
engage with the material at strategic points through a variety of interactive features.  
Their engagement will be required in order for them to progress through the content.  
These interactive features include reading quizzes, interactive examples, “going deeper” 
explanations, and practice problems.  In addition, some of the figures will contain 
animations (or video), which facilitate a richer, more engaging (and sometimes more 
concise) discussion of a concept.   
 
These concept modules would be assigned either individually, or in groups, to create 
graded, interactive learning experiences for the student.  With the proposed format, the 
instructor can choose concept modules relevant only to the material to be covered in 
class, and thus eliminate the frustration of the student who wonders which parts of the 
printed text should be read.  With a stronger connection between the classroom lecture 
and the course material, instructors can be more comfortable holding students 
accountable for knowing the course content. 
 
In addition to the concept modules, the usual complement of end-of-chapter problems 
will be available to create assigned problem sets for homework and practice.  These end 
of chapter assignments are at the core of the standard course management systems like 
Wiley Plus, Web Assign, and Mastering Physics.  Thus, we distinguish between assigned 
concept modules (reading assignments with strategic insertion points for engaging with 
interactive problems, animations, etc.) and assigned problem sets (homework 
assignments).  In this proposal we do not discuss the problem sets, assuming that the 
reader is already familiar with online homework management systems.  Next we briefly 
describe each of the interactive features that will be found within the concept modules.  
There are four types: Reading quizzes, interactive examples, going deeper footnotes, and 
practice problems. 
 
READING QUIZZES 
 
Embedded within most concept modules will be a set of graded multiple choice 
questions.  These will be placed at strategic locations within the concept module and are 
designed to assess student understanding of the material immediately preceding the 
question.  These are usually conceptual questions, but sometimes focus on terminology 
and units.  These questions will force students to reflect carefully on the reading, and 
serve as a powerful aid to comprehension and understanding, ensuring that students 
understand each topic as it is presented. 



 
INTERACTIVE EXAMPLES 
 
In addition to examples in the standard format, there will be interactive examples for 
which the student will have to work through the example in a guided fashion.  In an 
interactive example, the student will be asked a series of intermediate questions which 
will guide the student toward the final answer.  These questions serve to illustrate proper 
problem solving strategy as well as to teach concepts and mathematical techniques.  The 
interactive examples appear at strategic points in the concept module, and because they 
are graded, students will have to open and complete them.  This “flow” contributes to the 
student understanding of each concept and, importantly, reduces the visual length of the 
chapter, leading to a less intimidating, and more streamlined presentation. 
 
GOING DEEPER 
 
Put simply, the going deeper features are elaborate electronic footnotes.  They will serve 
multiple purposes, including explaining difficult mathematical steps, providing additional 
examples and applications, and providing historical perspective.  In addition, many 
derivations that are normally found in the text will appear in the going deeper features. 
Though these features will not be graded, the instructor will have the ability to track 
whether or not they were viewed by the student. 
 
Because many of the derivations are incorporated into the going deeper features, and the 
instructor can track the student viewing, our approach accommodates both instructors 
who don’t emphasize derivations and those who favor a derivation-rich presentation.  
Once again, this provides maximum flexibility for instructors to match their class 
presentations to the course material. 

 
PRACTICE PROBLEMS 
 
Embedded within many concept modules will be one or more practice problems.  Their 
purpose is to reinforce the concepts and terminology introduced in the concept module 
before the student moves on.  Most practice problems involve a numerical answer, and 
they are equivalent to easy to medium difficulty end of chapter problems.  In many cases, 
practice problems are strategically placed after a static example, and are modeled after 
that example in such a way to reinforce understanding of that particular example.   
 
Normally, an instructor must assign a large number of homework problems per chapter in 
order to cover the chapter content.  The student is overwhelmed by the length of the 
assignment, and the temptation to move straight to the problems, before reading the book 
is often too powerful to resist.  With the practice problems, reading quizzes, and 
interactive examples mixed into the reading, the instructor can be confident that the 
student has been tested on certain concepts, and thus may feel more comfortable 
assigning fewer, perhaps more comprehensive, problems in the problem sets. 
 
 



SUMMARY 
 
An innovative format for delivering the physics course content has been proposed.  The 
online presentation is divided into discrete groups (concept modules) that are connected 
to specific learning objectives.  This format forces the student to go through the material 
in a linear fashion, without sidebars and other distractions.  This format minimizes the 
temptation to “skip and skim,” in which students skip to the homework problems and 
skim the chapter for equations.  In fact, this problem will surely be eliminated with 
judicious choice of due dates for the concept modules and the problem sets.  The 
instructor will have the flexibility to present to the student only those topics that are 
covered in the lecture.  The interactive nature of the presentation results in an improved 
learning tool, superior to the static, printed text. 
 
The author believes strongly that a product such as the one proposed is the next 
generation of course material in science and mathematics.    This format is also ideal for 
distance learning and once-weekly night classes for which student-instructor contact is 
limited.   
 
 


