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The Transformative Potential of Blended
Learning Using
MIT edX’s 6.002x Online MOOC Content
Combined with Student
Team-Based Learning in Class

Khosrow Ghadiri, Senior Member, IEEE, Mohammad H. Qayoumi, Senior Member, IEEE, Ellen Junn,
Ping Hsu Member, IEEE, and Sutee Sujitparapitaya

Abstract—This pilot implemented a blended model of learning
by merging content from an online MOOC (Massive Open
Online Course) with in-class, team-based instruction as part of a
required undergraduate circuit theory course. The central
objective of this pilot was to examine how adaptation of the new
MIT edX 6.002x (Electronics and Circuits) MOOC-content in a
flipped model of teaching might improve student learning in a
credit-bearing college course. Multiple objectives for this pilot
included: (1) improve the department’s typical passage rate of
59% for this course; (2) improve students’ retention rate; (3)
shorten students’ time-to-degree; (4) improve the quality of the
content of the course; and (5) reduce the prerequisite
contribution for successful passage of subsequent courses.
Student pass rates from the blended Fall 2012 pilot jumped to
91%, as compared to a 59% passage rate from the previous
year’s traditional face-to face lecture class. It appears that
adaptation of high quality MOOC content using a blended
approach and in conjunction with a highly structured in-class
team-based approach can produce significant benefits in
transforming student learning and success.

Index Terms—Blended model of learning, team-based
instruction, MOOCs, flipped class, e-learning, face-to-face
traditional instruction, retention rate, pass rate, time-to-degree.

|. INTRODUCTION AnD LiteraTuRE REviEW

ecently, significant media attention [1-4] has focused on
the emergence of MOOCs, or Massive Open Online
Courses. Indeed, at the time of this writing, more than
four million people around the world have enrolled [5] in

K. Ghadiri is with the Electrical Engineering Department, San José State
University, San José , CA, 95192-0084 USA (phone: 408-924-3916; fax: 408-
924-3925; e-mail: k ghadiri@ sjsu.edu)

M. H. Qayoumi, is president of San Jos¢ State University, San José¢ , CA,
95192 USA (e-mail: Mo.Qayoumi@ sjsu.edu).

E. Junn is provost and vice president of academic affairs at San José State
University, San José, CA, 95192 USA (e-mail: ellen junn@ sjsu.edu)

P. Hsu is associate dean of the College of Engineering at San José State
University, San José, CA, 95192 USA (e-mail: ping.hsu@ sjsu.edu).

S. Sujitparapitaya is associate vice president of Institutional Effectiveness
and Analytics at San José State University, San José, CA, 95192 USA (e-mail:
sutee.sujitparaitaya@sjsu.edu).

these free online MOOC courses (e.g., through Coursera, edX,
Udacity). However, research on MOOC:s is still in its infancy
[6]. Furthermore, very few empirical studies have been
conducted to test how this new online methodology might
affect student learning in actual credit-bearing university
courses.

Last summer, San Jos¢ State University (SJSU) embarked
on the first pilot experiment involving faculty interested in
adapting online MOOC content for use with students in a
university credit-bearing course with the goal of improving
student learning. In July 2012, several SJSU Engineering
faculty traveled to MIT and volunteered to review and adapt
the electronics and circuits MOOC created by Anant Agrawal
(MIT edX 6.002x) for use in a similar required upper-division
course for SJISU Engineering students.

The first author (a professor of Electrical Engineering at
SJSU) agreed to pilot the edX online content by using a
blended model of online learning--combining the online
MOOC content with highly structured, student team-based, in-
class learning in his course last fall. This form of a flipped
classroom was employed to replace the traditional face-to-face
(F2F) lecture classroom instruction.

Beginning with Chickering and Gamson’s (1972) classic
summary of principles of student learning, there is ample
research documenting the value of active learning in
promoting student learning over traditional lecture formats [7]
shifting to learner-centered education and inevitability of
flexible and online learning in global educational
environment. [8-14]

For example, considerable research has documented that
collaborative or team-based learning [15-36] engages the
students in course content and produces enhanced student
learning and course outcomes. [37-46]

More recently, research has been done to examine the
benefits of blended or flipped classrooms [47-64], students
watch short online video lectures and complete homework at
their convenience before class and then come into class to
engage in activities traditionally reserved for outside of the
classroom (group work, active study, and office hours) in the
classroom with the instructor present. [65-94]
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EyiEa S BtRaEH AR Bloom’s Taxonomy

Produce new or original work
Design, assemble, construct, conjecture, develop, formulate, author, investigate

gliE

e

Justify a stand or decision

+
1¥1ﬁ ev a I u ate appraise, argue, defend, judge, select, support, value, critique, weigh

pa g i

Draw connections among ideas

differentiate, organize, relate, compare, contrast, distinguish, examine,
experiment, question, test

analyze

Use information in new situations

execute, implement, solve, use, demonstrate, interpret, operate,
schedule, sketch

[Bi

Explain ideas or concepts

classify, describe, discuss, explain, identify, locate, recognize,
report, select, translate

understand
icle

Recall facts and basic concepts
define, duplicate, list, memorize, repeat, state
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Z LFISENEFINES

Facilitated, personalised, class-based instruction,

personal learning community, tutorials, seminars.
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Independent, flexible, timely, virtual instruction,

forums, webinars, online learning communities.
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