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WHAT IS PHANTASTIC IN PHYSICS PROBLEM SOLVING (PPPS)?

Phantastic in Physics Problem Solving (PPPS) in Introductory Physics using Video Lectures, Student Survey Responses
adds a new dimension to established phySiCS education research (PER) apprOaCheS. While “l liked most about the video lectures...” “The instructor could improve about the video lectures...”
- - - - - » “Good details and explanations” * “Enter numbers into equations, then show the answer”
those approaches focus primarily on conceptual understanding or in-class problem solving, . “Being able to pause and re-work the examples” . “No (more) “ums’ and “uhs” in the pre-recorded lecture
PPPS teaches students to problem solve by demonstrating examples via video. Since the " vty e them over again afier ey were done fo ensure | 9ot ot tought they were great
prOblem SO|Ving VideOS are Viewed by the StUdent OUtSide Of CIaSS’ the StUdent iS free tO . ;\I/il’[irlw(etg;Sﬁyfiﬁtdtehrasi;r?do’yld iearn fhis material at @ pace fhat | could keep up “ would like the instructor to use video lectures again. Circle YES or NO
tailor the educational experience to their own needs by simply using rewind, pause, and fast . “Each video was very detailed and explained completely one topic. | liked how Briefly Explain.”
.. i . ’ ’ | could watch a video and do the problems at the same time” Student responses included: 15 YES and 0 NO with some comments of:
forward. Thisis a major benefit to the student. . “Everything would become easier to have a reference where your professor
“1liked |least about the video lectures...” can teach you something again”
« “l didn’t get a chance to write down all the notes because the slides moved too * “lt could be very helpful for review!”
COMPARISON TO OTHER PHYSICS EDUCATION RESEARCH _ e el . Voo folow e e st by-siep at my own pace”
* “lt was less personal and if | wanted to ask a question, | couldn’t « “Because if you don’t get a concept, you just start the video over, instead of
* “My video froze a few times” holding the entire class up to go over it again”
Physics education research (PER) is a developing field.12 Active learning approaches such e ot of mach didagn - ons about solufions” +1like being able to go back and repeat a section’
as: (a) conceptual learning with “Just-in-time Teaching™>; (b) peer instruction®®; (c) e e o O e ook
cooperative learning/problem solving®1%; and (d) flipping the classroomi!-1#4 are all targeted NO.”

Student responses included: 15 YES and 0 NO.

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”s:14,
WHY IS THE PPPS TECHNIQUE INNOVATIVE?

Table 1. Video Lecture Page Views

# of Views

Video Title Date Created Length of Video (minutes) (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
Success: Page banner edited. 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
201420-PHY 500211 - N EI NSTE' N SAYS 8 | Kirchoff's Rules 28-Mar-12 25:52 25
PHYSICS I WITHOUT e 9 | Power and Energy in Circuits 2 28-Mar-12 3:55 25
CALCULUS (*Combined®) 10 | Power and Energy in Circuits 28-Mar-12 8:27 25
11 | Resistance and Resistivity 28-Mar-12 8:43 1
Home Page 12 | Capacitance Problem 20.53 7-Mar-12 9:01 16
13 | Capacitance Problem 20.64 7-Mar-12 6:31 14
Course Content & 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
Rowan Library 16 | Activity 16 25-Feb-12 13:54 41
17 | Problem 20.22 25-Feb-12 16:39 41
Help 18 | Electric Potential Energy of 3 Point Charges 25-Feb-12 14:36 48
19 | Problem 20.96 25-Feb-12 17:16 61
Syllabus 20 | Activity 15, Problem 3 23-Feb-12 6:52 39
21 | Activity 15, Problem 2 23-Feb-12 7:35 45
Lecture Outlines 22 | Chapter 20, Problem 3 23-Feb-12 8:51 44
23 | Chapter 20, Homework Problem 2 23-Feb-12 6:57 35
Pre_Lecture Questions 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
Links to Video Lectures _ 27 | Homework Help: Problem 19.47 23-Feb-12 8:00 35
28 | Lesson 1. Phys 02211-Feb 23 23-Feb-12 8:19 /3

Fost-Lecture Questions

In-Class Activity Sheets

Student Exam Performance

Homewaork

Labs Table 2. Average Exam scores for fifteen survey participants.

Practice Exams & Equation Exam 1 Exam 2 Exam 3 Final Cumulative Exam 4
Sheets (Conceptual
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Questions)

Gradebook Tally

Hﬂ.me Page Exam Date 2[7/12 3/20/12 4/10/12 5/2/12 5/2/12

‘Chapter # 13 and 14

COURSE MANAGEMENT
19 and 20 21, 22, and 23 13, 14, 19-23 23, 26, and 27
Figure 1. Blackboard site for the Physics Il 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

Topics covered in | Oscillations, Waves, and Electric Charges, Capacitance, RL Circuits, Geometrical

Phantastic in Physics Problem Solving

(PPPS) Video Lectures Opened for

Exam Sound og Forces, and Fields, Electric Current, Optics: Lenses and Mirrors
Blackboard site contains a link to video lectures. =Ml E|cctric Potential and | DC Circuits, and Optical Devices
_ _ _ _ . _ % Electric Potential Magnetic Forces
Phantastic in Physics Problem Solving (PPPS) video lectures are being developed for the R Energy and Fields
] _ ] _ _ o Score 84.4 2 79.9 74.1 74.2 77.4
Introductory Physics course covering topics In Waves, Optics, and Electricity and Textbook Chapters refer to Physics by Jearl Walker (4" Edition) | | -
Mag netlsm . Th |S |S an Algebra'based phyS|CS taken prl mari Iy by BIOlOgy majors. Howeve r, gGeR;IZ\r(alclz;Ig;ssic;cr)rt?];sntPheer(e::cl)en\;gzt g?rczﬁirra:)\(/aer:;nchmark used here. Exam 1 score is not a relevant comparative benchmark because the content of this exam is

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 REFERENCES
new, more quantitative life sciences”.! During PPPS videos, | solve problems in 8-20

1. Edward F. Redish Teaching Physics with the Physics Suite, John Wiley & Sons (2003).

minutes Videos_ Each Video features one prOblem_ Students can |Og in and Watch these 2. Randall D. Knight Five Easy Lessons: Strategies for Successful Physics Teaching, Addison Wesley (2004).

3. Paul Hewitt Conceptual Physics, 10th Edition, Addison-Wesley (2005).

- - - o of o 4. Arnold B. Arons Teaching Introductory Physics, John Wiley & Sons (1996).
VldeOS Vla the InternEt P P PS VldeOS engage the StUdentS tO taC kle d |ﬂ:|CU It prOblemS frOm 5. Gregor M. Novak, Evelyn T. Patterson, Andrew D. Gavrin, Wolfgang Christian, Just-In-Time Teaching: Blending Active Learning with Web Technology, Prentice-Hall (1999).
L . L _ . . . 6. Eric Mazur Website on Peer Instruction: http://mazur.harvard.edu/research/detailspage.php?rowid=8 (last accessed on July 30, 2013)
7. Eric Mazur, “Farewell, Lecture?” Science 323 pp. 50-51 (2009).
Start tO fl n IS h (Wlth O Ut g IVI n g U p) . Th IS ap p rO aCh IS U Sefu I because m OSt I ntrOd U CtO ry p hys I CS 8. M. K. Smith,W. B. Wood,W. K. Adams, C. Wieman,J. K. Knight,N. Guild, T. T. Su, “Why Peer Discussion Improves Student Performance on In-Class Concept Questions” Science 323 pp. 122-124 (2009).
. . . . 9. Mark Hallabaugh, Physics Problem Solving in Cooperative Learning Groups, Dissertation, University of Minnesota (1995).
CO u rses CO ntal n Stu d e nts frO m d |Ve rse SC | e n Ce a_n d m ath e m atl CS baC kg ro u n d S . Th e 10. S. Kose, A. Sahin, A. Ergu, K., Gezer, "The effects of cooperative learning experience on eight grade students’ achievement and attitude toward science” Education 131 (1), pp 169-180 (2010).
11. Taryl Kirk and Eduardo Flores, Rowan University Dept. of Physics & Astronomy, Personal discussions (June 2013).
" " " " " " " 12. Julie Schell, “Flipping a Classroom & Peer Instruction”, Lecture at Rowan University, April 13, 2013.
I n n Ovatl O n I n u S I n g th e VI d eo fo r m a-t fo r p ro b I e m S O IVI n g I S th at Stu d e n tS C a-n 13. Alison King, “From Sage on the Stage to Guide on the Side”, College Teaching 41[1], pp30-35 (1993).
. . . . . . 14. Brenda Alvarez. "Flipping the Classroom: Homework in Class, Lessons at Home". National Education Association located at http://neapriorityschools.org/successful-students/flipping-the-classroom-homework-in-class-lessons-at-home-2 (last
individually adapt the speed at which the instructor demonstrates physics problems, a accessed on July 30, 2013). e
15. Dawn C. Meredith, Edward F. Redish, “Reinventing physics for life-sciences majors”, Physics Today 66, pp38-43 (2013).
. - 16. Dobbins’ Video Lectures: http://www.educreations.com/profile/391342/.
tool not offered in the standard classroom lecture format. Students surveyed about this

1

approach to problem solving found it useful for
examples”. This indicates that they are using the videos In an Interactive fashion. The

software used to generate the video lectures is by Educreations™, | also thank Mr. Ronald Bruner, Dr. Karen Magee-Sauer and Dr. Taryl Kirk (Rowan University, Dept. of Physics and Astronomy)
for many useful PER and best practices discussions.
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