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ABSTRACT

A flipped classroom teaching approach was used in the teaching of college algebra within a broader
initiative for mathematics learning. The flipped classroom approach was documented as an integrated
teaching model acknowledging multiple teaching approaches, including in-class cooperative learning,
mentored laboratory activities, and online teaching videos. A design and development framework was

usedto describe the design decisions, model implementation, and model evaluation across three deliveries
(cases 1, 2, and 3a/3b) of a college algebra course from fall of 2012 through fall of 2013. Key findings
included students perceiving video outside of class as resources and not instruction. What replaced
the lecture during face-to-face class time was integral to the success of the flipped classroom teaching
approach. The use of videos does not constitute a flipped classroom, but requires an overall teaching
strategy with an involved teacher who pays attention to individual student needs.

COLLEGE ALGEBRA: AN
EDUCATIONAL MATH PROBLEM

High failure rates in entry-level mathematics
courses continue to be problematic across col-
lege campuses in the United States. According
to Harver (2007), 650,000 to 750,000 students
enroll in college algebra nationally each year;
however; fewer than 10% of these students intend
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to pursue careers in STEM (Science, Technology,
Engineering, and Mathematics) fields. Dunbar
(20006) stated that fewer than nine percent of stu-
dents will enroll in first semester calculus after
completing college algebra. Many majors require
students to pass college algebra and others require
trigonometry and/or calculus in addition to col-
lege algebra. Most students have to take college
algebra and may require additional mathematics

Copyright © 2016, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.



The Continuous and Systematic Study of the College Algebra Flipped Classroom

courses such as trigonometry and calculus. Thus,
as a “gateway course” students must pass college
algebra before they are allowed to enroll in other
courses and failure often deters students from
STEM-related majors.

Researchers have identified factors that con-
tribute to these failure rates, including student
background knowledge, self-efficacy, and motiva-
tion (Cardetti & McKenna, 2011; Hall & Ponton,
2005; Thomas & Higbee, 1999; Walter & Hart,
2009). Expectancy-value theory sheds light on
why students choose, persist, and perform specific
achievement tasks and should be considered when
designing instruction. Students either choose to
perform or choose to avoid a specific task based
on the value or cost they have associated with it
(Ecclesetal., 1983). Students avoid tasks that they
feel incapable of completing and seek tasks they
cansuccessfully complete (Bandura, 1997; Eccles
etal., 1983, Stipek, 1998). Bandura (1997) defined
self-efficacy as the personal belief in one’s ability
to succeed at tasks or achieve particular goals, and
that individuals relate their self-efficacy to past
experiences. Supporting thisidea, Hall and Ponton
(2005) reported findings that when students related
positive outcomes in their mathematics courses
to their personal capability and exerted effort,
their mathematics self-efficacy increased. In an
effort to accommodate the variety of influences
on student motivation and self-efficacy, research-
ers have stressed the importance of pedagogical
decisions, such as the selection of problems that
are challenging yet workable (Bandura, 1997;
Hall & Ponton, 2005), avoidance of routine skill
and drill exercises (Ames & Archer, 1988; Wig-
field & Eccles, 1992) and the encouragement of
cooperative learning (NCTM, 2000; Thomas &
Higbee, 1999; Walter & Hart, 2009).

The flipped classroom teaching model has
provided instructors of college algebra with an
opportunity to address factors that may contribute
to high failure rates in entry level undergraduate
mathematics courses, including self-efficacy,
perception of the usefulness of mathematics, and
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motivation. Case analysis from our preliminary
study indicated that the flipped classroom enabled
students to take control of the learning process
(Ogden, Pyzdrowski, & Shambaugh, 2014). Stu-
dents felt that having the freedom to ask questions
helped them learn, because face-to-face class time
was devoted to satisfying their needs. One student
said that “[Face-to-face time] was dedicated to
what you didn’t know, so you learned. It wasn’t a
teacher just teaching everything and saying they
think you know something you don’t, you have
time to ask about what you don’t know.”

THE FLIPPED COLLEGE
CLASSROOM AS A
PEDAGOGICAL PRACTICE

Describing a Flipped Classroom

Confusion exists as to what a flipped classroom
approachis. Lage, Platt, and Treglia (2000) imple-
mented what they called an inverted classroom
approach in an undergraduate economics course.
Students were asked to read an assigned topic
before class. They viewed videos outside of class,
while face-to-face class time was used for “hands
on” experiments. Students generally preferred the
inverted classroom to a traditional lecture. One
student said “I learned more than I ever thought I
wouldin anew, creative, and inspiring way” (Lage
et al., 2000, p. 35). Videos were not mandatory,
although reading the textbook was. A flipped
classroom approach to teaching is not just the use
of instructional videos, but rather a pedagogical
design that replaces what typically takes place
during a face-to-face lecture (passive transfer of
knowledge) with engaging activities and assigns
the lecture as homework for students to complete
autonomously outside of class. The implemen-
tation of instructional videos does not imply a
classroom flip. Videos, however, can be produced
to provide remediation, review, homework solu-
tions, or supplemental lectures (Azedevo, 2012;



29 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/the-continuous-and-systematic-study-of-the-

college-algebra-flipped-classroom/140997

Related Content

A Differentiated Approach to Mathematics

Dora Andrikopoulosand Matina Katsiyianni (2021). Handbook of Research on K-12 Blended and Virtual
Learning Through the i2Flex Classroom Model (pp. 396-405).
www.irma-international.org/chapter/a-differentiated-approach-to-mathematics/275581

Improving Cross-Cultural Awareness and Communication through Mobile Technologies

Adele Botha, Steve Vosloo, John Kunerand Madelein van den Berg (2009). International Journal of Mobile
and Blended Learning (pp. 39-53).
www.irma-international.org/article/improving-cross-cultural-awareness-communication/4057

Student-Driven Education with Flipped Learning and 20-Time

Thomas F. Driscolland Katherine A. Petty (2014). Practical Applications and Experiences in K-20 Blended
Learning Environments (pp. 120-136).
www.irma-international.org/chapter/student-driven-education-with-flipped-learning-and-20-time/92970

Investigating the Daily Use of Mobile Phones as Tools to Enhance mLearning for Local Cultural
Subjects in the Context of Malaysian Universities

Shamsul Arrieya Ariffin (2016). Mobile and Blended Learning Innovations for Improved Learning Outcomes
(pp. 143-158).
www.irma-international.org/chapter/investigating-the-daily-use-of-mobile-phones-as-tools-to-enhance-mlearning-for-

local-cultural-subjects-in-the-context-of-malaysian-universities/151860

Trends and Research on the Teaching and Learning of Mathematics in Higher Education
Institutions Through Mobile Learning
Francisco Nifioand Sergio Gomez (2022). International Journal of Mobile and Blended Learning (pp. 1-21).

www.irma-international.org/article/trends-and-research-on-the-teaching-and-learning-of-mathematics-in-higher-

education-institutions-through-mobile-learning/313596



http://www.igi-global.com/chapter/the-continuous-and-systematic-study-of-the-college-algebra-flipped-classroom/140997
http://www.igi-global.com/chapter/the-continuous-and-systematic-study-of-the-college-algebra-flipped-classroom/140997
http://www.irma-international.org/chapter/a-differentiated-approach-to-mathematics/275581
http://www.irma-international.org/article/improving-cross-cultural-awareness-communication/4057
http://www.irma-international.org/chapter/student-driven-education-with-flipped-learning-and-20-time/92970
http://www.irma-international.org/chapter/investigating-the-daily-use-of-mobile-phones-as-tools-to-enhance-mlearning-for-local-cultural-subjects-in-the-context-of-malaysian-universities/151860
http://www.irma-international.org/chapter/investigating-the-daily-use-of-mobile-phones-as-tools-to-enhance-mlearning-for-local-cultural-subjects-in-the-context-of-malaysian-universities/151860
http://www.irma-international.org/article/trends-and-research-on-the-teaching-and-learning-of-mathematics-in-higher-education-institutions-through-mobile-learning/313596
http://www.irma-international.org/article/trends-and-research-on-the-teaching-and-learning-of-mathematics-in-higher-education-institutions-through-mobile-learning/313596

