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@ Step-based tutoring, where each step of a student’s work is evaluated, is well known to be superior to
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rates, and it is important to know if step-based tutoring can be effective for that purpose.

Experimental Approach & Qualitative Data Summary (Spring 2019)

» Blind, randomized classroom-based experiment with 64 students in Spring 2019; Group A assigned to do a tutorial on DC
superposition in Circuit Tutor and problems on DC source transformations in WileyPLUS as part of one homework

assignment; Group B assigned to do the reverse

» WileyPLUS problems selected to correspond as closely as possible in number and type to those in Circuit Tutor, from

problems in Irwin & Nelms textbook used in the course; unlimited attempts allowed

» Both groups encouraged to view examples (in Circuit Tutor or textbook, depending on system assigned, and to view videos

available in WileyPLUS or Circuit Tutor on these topics

» Post-test to assess learning consisted of one 12-point problem on each topic as part of a 100-pt. midterm exam; survey

administered for extra credit (67% response rate); problems taken from a different textbook

» Using open-coding to analyze the qualitative data for those who preferred Circuit Tutor (N = 33), 39% reported that Circuit
Tutor walked them through the problems and allowed them to follow along, 23% liked the examples given, 21% liked that the

system was interactive, 10% liked the immediate feedback, and 6% liked how they solved the problems

» For those who preferred WileyPLUS (N=9), open-coding the qualitative responses revealed that 67% said it was because
they could make more mistakes, 22% said that they liked working the problems by hand, and one person (11%) said that it

was easier to navigate

Usage Data and Survey Results

@ A total of 23 different tutorials are now available, covering identification of series & parallel circuit elements
(including the case when terminals are present); simplification of resistors, inductors, capacitors, and general
impedances in series & parallel, including complicated, multi-step sequences; both DC and AC steady-state node and
mesh analysis, including full solutions of those problems; DC single node-pair and single loop analysis including
voltage & current division; superposition, source transformations, and Thévenin/Norton equivalent circuits in both DC
and phasor domains; the mathematics of direct and inverse Laplace transforms; construction of Bode plots from
transfer functions; and interactive sketching of waveforms such as current, voltage, power, and energy as a function of
time for general electrical properties and for inductors and capacitors

@ 34 YouTube videos illustrating the solution of problems in many of the tutorials are now available at
https://www.youtube.com/channel/lUCnhn_ODTFVFpiorlWiTTUVvg

@ A total of over 6000 students in 146 class sections taught by 55 distinct instructors at 13 different colleges and
universities of widely varying types have used the system to date, usually as required homework. Institutions have
included Arizona State University, University of Notre Dame, University of the Pacific, Morgan State University,
University of Texas at El Paso, Florida Agricultural and Mechanical University/Florida State University, Auburn
University, Messiah College, North Carolina A&T State University, Hampton University, South Mountain Community
College, Chandler-Gilbert Community College, and Glendale Community College

@ In surveys at time of module completion, students were asked to rate the tutorial as “very useful,” somewhat
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useful,” “not very useful,” or “a waste of time.” For the year Spring 2015-Fall 2015, the responses in each category
(combining all tutorials) were 65%, 26%, 4%, and 5%, respectively, for a total of 91% favorable (very or somewhat

useful)
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Compute the following quantity for this circuit: We have transformed the 8 A current source in parallel with the 8 Q resistor into a 64 V voltage source in 1\2/\(/} Concl usions
la series with the same resistor. The original resistor was changed to an open circuit, and that resistor was

then inserted in series with the new voltage source.

”O (We also compressed the circuit ) @ Our step-based tutoring system has been extended to cover topics
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I, circuit diagram and ultimately writing equations for it.
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* | preferred WileyPLUS because | was allowed to make mistakes without
being penalized and having to start over.
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TABLE |. SUMMARY OF RANDOMIZED, BLIND EXPERIMENT COMPARING THE TWO TUTORIAL SYSTEMS.

_ Superposition Source Transformation

For Further Information or to Use this Free Software in Your Classes

Contact Brian J. Skromme, School of Electrical, Computer, and Energy Engineering, Arizona State University, Box 875706

Circuit Tutor WileyPLUS Circuit Tutor WileyPLUS
Tempe, AZ 85287-5706 Phone: (480) 965-8592 FAX: (480) 965-8118 e-mail: skromme@asu.edu
A (N=32) B (N=32) B (N=32) A (N=32)
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HW Score (0 to 33) 29.22 (9.52) 30.86 (5.32) 23.96 (14.06) 31.43 (4.93)*
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