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Current Flipped Structure Why a Flipped Classroom Structure?

• Loved it as a disability student.  I got the attention I needed.

• I am now NOT afraid of physics. 

• It was miserable…overall I feel dumber.  I hate the format with the hatred of all the demons in ?*?*.

• I thought the course was excellent and properly prepared.

• If it were a different subject, the flipped classroom would be good, but physics is difficult and the 

teaching should be done in class. 

IPLS at John Carroll

• Majority are biology and pre-med sophomores and juniors

• 2-sections of 32 students each, fall and spring

• 50 min lecture course, 3 times a week

• Co-requisite:  2-hour per week lab course

Before class

• Watch annotated power point lecture video, take notes, avg 1-hr per chapter

• Online Reading Questions, about 5 per chapter

• Read Textbook

In class

• Ask questions about the recorded lecture or reading questions

• Work in collaborative small groups on workbook or homework problems, 2-3 

students per group, self-selected

After class

• Finish online homework and workbook problems

Teaching Assistants

• One undergraduate physics major per lecture section

• Assists with student questions during class and holds weekly tutoring sessions

Course Materials

• College Physics:  A Strategic Approach, 2nd ed., Knight, Jones, Field.  Pearson.

• College Physics Workbook for Students

• Mastering Physics online homework system

Working in collaborative small groups
Social Learning Experiences

Cooperative Learning
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Interactive Book Co.

Discussing concepts and problems with 

peers and instructors

Peer Instruction

Cognitive Modeling

Verbalization:  Self-explanation

 Mazur, E. (1996).  Peer Instruction:  A user’s manual.  New York, NY:  Prentice Hall.
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 Thelk, A., & Hoole, E. (2006).What are you thinking? Postsecondary student think-alouds of scientific and quantitative 

reasoning items. Journal of General Education, 55 (1), 17–39.

Working on problems repeatedly over 

time

Distributed Practice

Self-regulation

 Kornell, N., Castell, A., Eich, T., & Bjork, R. (2010).  Spacing as the friend of both memory and induction in young and old 

adults.  Psychology and Aging, 25, 498-503.

 Pasher, H. (1992). Attentional limitations in doing two tasks at the same time.  Current Directions in Psychological 

Science, 1, 44-48.

Reflect on your own learning
Metacognition

Self-regulation

 Cardelle-Elawar, M. (1992). Effects of teaching metacognitive skills to students with low mathematics ability.  Teaching 

and Teacher Education, 8, 109-121.

 Carr, M. (2010).   The importance of metacognition for conceptual change and strategy use in mathematics.  In H.S. 

Waters & W. Schneider (Eds.), Metacognition, strategy use, and instruction (pp. 176-197). New York:  Guilford Press.

 Desoete, A., Roeyers, H. & De Clercq, A. (2003). Can offline metacognition enhance mathematical problem solving?  

Journal of Educational Psychology, 95, 188-200.

Immediate feedback on workbook and 

online homework
Feedback

 VanLehn, K. (1996). Conceptual and meta learning during coached problem solving. Proceedings of the 3rd International 

Conferences on Intelligent Tutoring Systems (pp. 29-47). Berlin: Springer.

 Hattie, J., & Timperley, H. (2007). The power of feedback. Review of educational research, 77(1), 81-112.

Watching problem solving in videos and in 

class
Cognitive modeling of academic skills

 Geiger, K., LeBlanc, L., Dillon, C., & Bates, S. (2010).  An evaluation of preference for video and in vivo modeling.  

Journal of Applied Behavior Analysis, 43, 279-283.

 Atkinson, R., Derry, S., Renkyl, A., &  Wortham, D. (2000). Learning from examples:  Instructional principles from the 

worked examples research.  Review of Educational Research, 70, 181-214.

 Halloun, I. A., & Hestenes, D. (1987). Modeling instruction in mechanics. American Journal of Physics, 55, 455.

Reading text, listening to video lectures, 

writing problem solutions, talking to peers 

and instructors

Varying Instructional Modes

Multiple Intelligences (Talents)

 Gardner, H. (2011). Frames of mind: The theory of multiple intelligences. New York: Basic books.

 Honebein, P. C. (1996). Seven goals for the design of constructivist learning environments.  In Brent G. Wilson (Ed.), 

Constructivist learning environments: Case studies in instructional design (pp. 11–24). Englewood Cliffs: Educational 

Technology Publications.

Written and verbal explanations of 

conceptual understanding
Verbalization: Self-explanation

 Shanahan, T. (2004). Teaching science through literacy. In T.L. Jetton & J.A. Dole (Eds.), Adolescent literacy research and 

practice (pp. 75-93). New York: Guilford Press.

Recent studies show improved course 

grades

Self-explanation

Small-group discussions

Student accountability

Interactive class activities
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recorded lectures and practice testing in a “Flipped” STEM course.  The Journal of Negro Education, 82 (3), 339 – 347.
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Journal of Pharmaceutical Education, 77 (1), Article 13, 1-9.

 Pierce, R. & Fox, J., (2012).  Vodcasts and active-learning exercises in a “Flipped  Classroom” model of a renal 

pharmacotherapy module.  American Journal of Pharmaceutical Education, 76 (10), Article 196, 1-5. 

Student Experiences and Evaluation Comments

• 59% had no prior experience in a flipped classroom.

• Overall experience first semester:  48% negative, 24% neutral, 26% positive

• On average, students found the textbook to be somewhat useful, the video lectures useful, and mastering 

physics homework very useful

• What to keep:  28% mastering physics homework, 20% group work, 13% structure

• What to change:  31% more in class examples, 22% more lecture, 19% structure


