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In the last column, Burgess and Caverly (201o) reintroduced the Com-
munity of Inquiry (Col) model (Garrison, Anderson, & Archer, 2ooo) as
a guide for fostering online learning and for building developmental lit-
eracy. In this column, we'll apply this CoI model to the development of
mathematical numeracy.

Background
An effective means to improve efficiency in professor-student instruc-
tional interaction is through an "inverted classroom" model (Lage, Platt,
& Treglia, 2000). Using this model, in-class activities (e.g., a math lecture)
are viewed by students through instructional video podcasts prior to at-
tending class, and out-of class activities (e.g., homework problems) are
done inside the classroom. Students thus can "control" the lecture by re-
viewing each video as often as they need and receiving a first exposure to
concepts before attending class (Foertsch, Moses, Strikwerda, & Litzkow,
2002). Through inductive video instruction, specific questions emerge as
students apply what they learned in the classroom where professors can
identify struggling students to give immediate feedback essential for stu-
dent success (Chickering & Gamson, 1987).

Because in-class direct instructional activities are removed, time is
available for student teams to actively analyze and synthesize homework
problems, to examine the process of learning math, and to increase the
amount of student-to-student and student-to-professor dialogue. Follow-
ing the CoI model, a high level of cognitive presence emerges as students
are required to evaluate and defend their conceptual understanding of the
mathematics to their peers and professor. A teaching presence emerges
as the professor explicitly guides students' explorations and reflections on
their ideas, assumptions, and answers. A social presence emerges as stu-
dents and professor "project themselves socially and emotionally as 'real'
people" (Garrison et al., 2000, p. 89) as the team solves math problems.
Spending a greater proportion of the class time interacting with students
is one of the most important aspects in student motivation (Chickering &
Gamson, 1987).

Bowen (20o6) noted math faculty under this instructional model were
no longer bound by the "tyranny of the content" (N 4). Gannod, Burge,
and Helmick (20o8) found through an inverted classroom within a soft-
ware engineering class that students reported video lectures were helpful
and appreciated class time use for assignments. Other studies involving
engineering statics courses (Papadopoulos, Santiago-Roman, & Portela,
2010) found students performed comparably to their traditional instruc-
tion counterparts and preferred the inverted format. Lage et al. (2ooo)

reported, because the responsibility for getting the content was shifted to
the student, students took ownership of their learning.

Inverted Developmental Mathematics Class
An inverted classroom model used in the first author's developmental
math classes involved three major areas. First, learning outcomes for the
class were identified and defined at the level of specificity needed to begin
creating the in-class and outside of class materials. Second, the in-class
instruction was created including activities such as basic concept work-

sheets, group work to challenge students at a more conceptual level, and
graded board work for students to explain their developing knowledge.
Third, online instructional video podcasts were created to provide a first
exposure to the material and concepts in order to develop enough under-
standing of the content to buttress the in-class activities. Video instruc-
tion was implemented but not specifically designed to address students'
learning styles, as research is virtually nonexistent regarding the efficacy
of incorporating learning style preferences in the curriculum (Coffield,
Moseley, Hall, & Ecclestone, 2009; Pashler, McDaniel, Rohrer, & Bjork,
2008; Willingham, 2005).

Software
Several options are available to produce the instructional video podcasts.
Existing PowerPoint instructional slide shows can be adapted by adding
voice over instruction (Microsoft, 2oloa) and saving as a Flash file. Slide
shows can then be posted to an existing website, a course management
system, or to Microsoft's SkyDrive for use asynchronously (Microsoft,
2010c) or synchronously using Broadcast Slide Show (Microsoft, 201ob).

To create new video podcasts, instructors may use Jing (TechSmith,
2oiob), which is a free screen capture software for either an Apple- or
Windows-based platform. For more control over the video and to increase
the teaching presence, full-featured software like Camtasia (TechSmith,
2oloa) or Captivate (Adobe, 2010) are well worth the purchase price. These
enhance students' experience by allowing a "talking head:' adding closed
captioning, and adding "hot spots" to the video which direct users to ex-
ternal websites and/or add branching elements within the video.

Other software that math professors can use in the online video podcast
include (a) a TI-84 graphing calculator emulator, such as the TI-Smart-
view (Texas Instruments, 2010) or the Virtual TI (Wagner, 2ooo), allowing
for the creation of video tutorials on graphing calculator concepts; (b) a
free graphing program, such as Winplot (Paris, 2olo), which allows the
production of professional looking graphs that can then be embedded into
the video; and (c) a mathematical type-setting program, such as MathType
(Design Science, 2010), which yields professional quality mathematical
equations that can be inserted into the video.

Hardware Considerations
High-quality audio is essential to an effective online video podcast. To
capture audio, use a USB directional microphone (e.g., Logitech, 2010,

ClearChat Comfort USB headset) or an omnidirectional microphone (e.g.,
Blue Microphones, 2010, Snowball), both of which should provide good-
quality audio sound void of noise. Further, although it is possible to write
every mathematical expression in your slide show with MathType, using
technology such as a tablet PC (Wacom, 201o) allows professors to write
and annotate content quickly and easily, creating a more organic experi-
ence for students.

Conclusion
The inverted classroom as described herein fits nicely within the CoI mod-
el of online math instruction. In the process of establishing a successful
community of inquiry, professors can carefully consider all of the aspects
of their classroom environment in order to provide an engaging teaching,
student, and cognitive presence before, during, and after instruction, thus
fostering mathematical knowledge development.
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For Your Information
29 to June 1, 2011 - National Institute for Staff Organiza-
tional Development's (NISOD) 33rd Annual International
Conference on Teaching & Leadership Excellence, "Putting
Teaching and Leading on the Map;' at the Convention Center
in Austin, TX. For more information visit the website http://
www.nisod.org/conference/

16-17, 2011 - ALP's 3rd Annual Conference on Acceleration
in Developmental Education at The Community College Bal-
timore County in Baltimore, MD. For more information see
ad, page 37, or visit the website http://tiny.cc/alpconf2oll or
e-mail Arusnak@ccbdmd.edu

25 to July 22, 2011 - Kellogg Institute for the Training & Cer-
tification of Developmental Educators at Appalachian State
University in Boone, NC. For more information see ad, page
23, or visit the website www.ncde.appstate.edu/kellogg

24-29, 2011 - Advanced Kellogg Institute at Appalachian
State University in Boone, NC. For more information visit
the website www.ncde.appstate.edu/kellogg/advanced

September 28 to October 1, 2011 - National College Learning Center
Association's (NCLCA) 26th Annual Conference, "Learning
Centers: At the Crossroads of Students Success:' at the We$-
tin, Indianapolis, IN. For more information visit the website
www.nclca.org/annualconference.htm

October 25, 2011 - Developmental Education Summit at Lake Land
College, Mattoon, IL. For more information see ad, page
24, or contact jbennett9516@lakeland.cc.il.us or tblaser@
lakeland.cc.il.us

29 - Association of Colleges for Tutoring & Learning As-
sistance's (ACTLA) Fall E-Conference, "Let Your Voice be
Heard." For more information, visit the website www.actla.
info

November 9-12, 2011 - College Reading & Learning Associatiorfs
(CRLA) 44th Annual Conference, "Hands Across the Cur-
riculum:' in San Diego, CA. For more information see ad,
page 15, or visit www.crla.net
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