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Phantastic in Physics Problem Solving (PPPS) video lectures are being developed for  the 

Introductory Physics course covering topics in Waves, Optics, and Electricity and 

Magnetism.  This is an Algebra-based physics taken primarily by Biology majors. However, 

the problem solving videos can be used in any physics course with similar topics.   Physics 

education researchers have noted the need for “…physics to help prepare students for the 

new, more quantitative life sciences”.1  During PPPS videos, I solve problems in 8-20 

minutes videos.  Each video features one problem. Students can log in and watch these 

videos via the Internet.  PPPS videos engage the students to tackle difficult problems from 

start to finish (without giving up).  This approach is useful because most introductory physics 

courses contain students from diverse science and mathematics backgrounds.  The 

innovation in using the video format for problem solving is that students can 

individually adapt the speed at which the instructor demonstrates physics problems, a 

tool not offered in the standard classroom lecture format. Students surveyed about this 

approach to problem solving found it useful for “…being able to pause and re-work the 

examples”.  This indicates that they are using the videos in an interactive fashion. The 

software used to generate the video lectures is by EducreationsTM. 

 

   

Figure 1.  Blackboard site for the Physics II course.  At left, each learning activity has a tab giving student 

access to download problem sheets for working along with the video lecture.  A more recent version of the 

Blackboard site contains a link to video lectures. 

WHY IS THE PPPS TECHNIQUE INNOVATIVE? 

Phantastic in Physics Problem Solving (PPPS) in Introductory Physics using Video Lectures, 

adds a new dimension to established physics education research (PER) approaches.  While 

those approaches focus primarily on conceptual understanding or in-class problem solving, 

PPPS teaches students to problem solve by demonstrating examples via video.   Since the 

problem solving videos are viewed by the student outside of class, the student is free to 

tailor the educational experience to their own needs by simply using rewind, pause, and fast 

forward.  This is a major benefit to the student. 

   
COMPARISON TO OTHER PHYSICS EDUCATION RESEARCH 

Physics education research (PER) is a developing field.1,2  Active learning approaches such 

as: (a) conceptual learning with “Just-in-time Teaching”3-5; (b) peer instruction6-8; (c) 

cooperative learning/problem solving9,10; and (d) flipping the classroom11-14 are all targeted 

toward improving student outcomes by moving the professor into the role of “guide on the 

side” rather than the traditional role of “sage on the stage”13,14.   

REFERENCES 

ASSESSMENT OUTCOMES 

Student Survey Responses 

Student Exam Performance 

Page Views 

# Video Title Date Created  Length of Video (minutes) 

# of Views  

(on 7/30/2013) 

1 RL Circuits 12-Apr-12 17:06 14 

2 B-field due to 2 long straight wires 2-Apr-12 11:26 7 

3 Torque on Current Carrying Loop 2-Apr-12 6:58 38 

4 Magnetic Force on a Current Carrying Wire 2-Apr-12 3:52 46 

5 Magnetic Forces and Fields 2-Apr-12 14:21 33 

6 Magnetic Field Due to Loops and Wires 2-Apr-12 7:37 24 

7 Magnetic Forces and Fields 2-Apr-12 4:11 31 

8 Kirchoff's Rules 28-Mar-12 25:52 25 

9 Power and Energy in Circuits 2 28-Mar-12 3:55 25 

10 Power and Energy in Circuits  28-Mar-12 8:27 25 

11 Resistance and Resistivity 28-Mar-12 8:43 1 

12 Capacitance Problem 20.53 7-Mar-12 9:01 16 

13 Capacitance Problem 20.64 7-Mar-12 6:31 14 

14 Capacitance Problem 20.65 7-Mar-12 9:05 28 

15 Electric Potential Energy in the System of 4 Point Charges 25-Feb-12 17:02 46 

16 Activity 16 25-Feb-12 13:54 41 

17 Problem 20.22 25-Feb-12 16:39 41 

18 Electric Potential Energy of 3 Point Charges 25-Feb-12 14:36 48 

19 Problem 20.96 25-Feb-12 17:16 61 

20 Activity 15, Problem 3 23-Feb-12 6:52 39 

21 Activity 15, Problem 2 23-Feb-12 7:35 45 

22 Chapter 20, Problem 3 23-Feb-12 8:51 44 

23 Chapter 20, Homework Problem 2 23-Feb-12 6:57 35 

24 Homework Problem 1 23-Feb-12 12:13 42 

25 Activity #14 Problem 3 23-Feb-12 5:10 45 

26 Introduction to Chapter 20 23-Feb-12 7:38 46 

27 Homework Help: Problem 19.47 23-Feb-12 8:00 35 

28 Lesson 1.  Phys 02211-Feb 23 23-Feb-12 8:19 73 
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Exam 2 Exam 3 Final Cumulative 

(Conceptual 

Questions) 

  

  

Exam 4 

  

  

Exam Date 2/7/12 3/20/12 4/10/12 5/2/12 5/2/12 

  
*Chapter #  

  

13 and 14 

  

19 and  20  

  

  

21, 22, and 23  

  

13, 14, 19-23 

  

23, 26, and 27 

  

Topics covered in 

Exam 

Oscillations, Waves, and 

Sound 

Electric Charges, 

Forces, and Fields,  

Electric Potential and 

Electric Potential 

Energy 

Capacitance, 

Electric Current,  

DC Circuits,  

Magnetic Forces 

and Fields 

  RL Circuits, Geometrical 

Optics: Lenses and Mirrors 

and  Optical Devices 

Score 84.4 79.9 74.1 74.2 77.4 

*Textbook Chapters refer to Physics by Jearl Walker (4th Edition)  

GREY color score is the relevant comparative benchmark used here. Exam 1 score is not a relevant comparative benchmark because the content of this exam is 

generally easier than the content of other exams. 

Table 2.  Average Exam scores for fifteen survey participants. 

Table 1.  Video Lecture Page Views 

“I liked most about the video lectures…”  

• “Good details and explanations” 

• “Being able to pause and re-work the examples” 

• “My ability to watch them over again after they were done to ensure I got 

everything” 

• “I liked the fact that I could learn this material at a pace that I could keep up 

with to fully understand” 

• “Each video was very detailed and explained completely one topic.  I liked how 

I could watch a video and do the problems at the same time” 

 

“I liked least about the video lectures…”  

• “I didn’t get a chance to write down all the notes because the slides moved too 

fast” 

• “It was less personal and if I wanted to ask a question, I couldn’t” 

• “My video froze a few times” 

• “(Not) being able to ask questions about solutions” 

• “The length of each video” 

 

 

 

 

 

“The instructor could improve ______ about the video lectures…”  

• “Enter numbers into equations, then show the answer” 

• “No (more) “ums” and “uhs” in the pre-recorded lecture 

• “not much” 

• “Nothing, I thought they were great” 

 

“I would like the instructor to use video lectures again.  Circle YES or NO.  

Briefly Explain.”  

Student responses included: 15 YES and 0 NO with some comments of: 

• “Everything would become easier to have a reference where your professor 

can teach you something again” 

• “It could be very helpful for review!” 

• “I could follow the lecture step-by-step at my own pace” 

• “Because if you don’t get a concept, you just start the video over, instead of 

holding the entire class up to go over it again” 

• “I like being able to go back and repeat a section” 

 

“I would like the instructor to use video lectures again to review homework 

and practice exams (instead of a .pdf of those solutions).  Circle YES or 

NO.”  

Student responses included: 15 YES and 0 NO. 


