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Abst r act
This study investigated the training that faculty receive
to teach undergraduate nmat hematics courses online and the
effectiveness of that training. A survey was distributed to
64 faculty who taught undergraduate mathematics courses
online. In responding to the survey, faculty supplied
I nformati on about the duration, topics, and types of
training they received both before and after beginning to
teach online, about their use of best practices for online
education, and about their attitudes toward online
educati on. Subsequent to conpletion of the survey, four
focus group interviews were conducted with a total of 14 of
the survey respondents. During focus group interviews
faculty described both the technical and pedagogi cal
training they received to teach online, identified
conponents critical to the success of online courses, and
delineated the training that should be required before
faculty begin to teach online. Results of the study
denonstrate that nost faculty do not receive adequate
training to teach online. 23% of participants received no
training before beginning online teaching. Participants
received nore technical training, particularly training to

use course managenment systens, than pedagogi cal training.



Only 20% of participants received training in active

| earning or fostering student collaborations online before
t hey began to teach online and 29% of survey respondents
recei ved no pedagogi cal training of any type before

begi nning to teach online. Results of the study denonstrate
that faculty should receive both technical and pedagogi ca
training before beginning to teach online. Sonme portion of
training to teach online should be delivered online so that
faculty experience online |l earning fromthe student point
of view. Training prograns should al so include a nentoring
conponent so that faculty new to online teaching can

benefit fromthe experience of their colleagues.
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CHAPTER 1
| NTRODUCTI ON
The Probl em

The purpose of this study is to identify the training
that faculty who teach online undergraduate mathematics
cour ses receive and to assess the effectiveness of that
training. Online education has grown to the point where
there are now several hundred two-year college nathematics
faculty teaching online courses in the United States
(Statistical Abstract of Undergraduate Prograns in the
Mat hemati cal Sciences in the United States, pp.61, 130) yet
i nformation on how to manage faculty nenbers’ transition
fromface to face classroons to online instruction is
scarce (Couvillon, Hendrix, and Donl on, 2002).

Educat ors expressed a need for research to build the
knowl edge base for the new field of online education as
early as 1990 when the first book on theory building for
onl i ne education, “Online Education: Perspectives on a New
Envi ronnment,” by Harasim was published. In this book the
need for faculty retraining fromteaching in traditiona
face-to-face settings to teaching online was recogni zed as
t he nost serious problemin introducing |Internet education

(Harasim 1990).



Bot h conputer usage and online courses have increased
dramatically in recent years. Current data for I|nternet
courses are not available on a national |evel, however, the
2001 Canmpus Conputing Report found that the percentage of
col l ege and university students who own personal conputers
rose from58.5%in 2000 to 71.5% in 2001. This survey, now
inits twelfth year, is based on data from 590 two- and
four-year public and private colleges and universities
across the United States. The Canpus Conputing Report al so
found that about 75% of comrunity coll eges use course
managenent systens, up from57.8% in 2000. The percentage
of all college courses using course nmanagenent systens al so
rose from14.7%in 2000 to 20.6% in 2001. Al nbost one-third
of the reporting institutions identified assisting faculty
with the integration of technology into instruction as the
key instructional technol ogy issue for the com ng years
(The Canpus Conputing Project, 2001).

According to an article in the Chronicle of Higher
Education, The National Center for Education Statistics, in
its report titled D stance Education at Postsecondary
Education Institutions: 1997-98, found “that 1,680
institutions offered a total of about 54,000 online-

education courses in 1998 with 1.6 mllion students



enrolled” and that, in the 1997-98 academ c year, “the
proportion of those offering asynchronous courses on the
Internet increased to 60% from 22% in 1995. The proportion
provi di ng synchronous courses on the Internet increased to
19% from 14% during the sanme period”(Carneval e, 2000).

These statistics illustrate the increasing use of
technol ogy in postsecondary education. The denographic
profile of the average coll ege student is al so changi ng
fromthe majority in their late teens and early twenties.
| ncreasi ng nunbers of adults seeking enhancenent of their
skills in order to maintain or inprove their current
enpl oynent status are enrolling in community coll eges.
Their schedul es are often such that Internet courses are
attractive alternatives to traditional canpus classes
(Thi ede, 2002).

The typical student in an undergraduate online class
is an adult with a full-tinme job and famly
responsibilities. The majority of these students are wonen
who nmay work odd hours in contrast to typical course
schedul es (Pozo-A ano, 2002). The flexibility to | earn at
their own pace is inportant to these students, as is their
need to inprove their skills (Instructional Technol ogy

Counci |, 2002).



In order to transition fromtraditional classroons to
online education, faculty nust master both the technical
and pedagogi cal requirenments of this nmedium (Fink, 2002,
White and Weight, 2000). They nust transition their
cl assroom net hodol ogies to the online environnent.

[ This] involves nmuch nore than sinply taking old,

‘tried and true’ nodels of pedagogy and

transferring themto a different medium Unlike

in the face-to-face classroom in online distance

education attention needs to be paid to

devel opi ng a sense of comunity in the group of

participants in order for the | earning process to

be successful. (Palloff and Pratt, 2001, p.20)
Community in online classroons is devel oped through the use
of electronic bulletin boards, stream ng video,
asynchronous environnments, and real -tinme chats (Ko and
Rossen, 2001).

Al t hough there has been a steady increase in the
nunber of courses offered and an increase in both
pedagogi cal and technical training opportunities for
faculty (Patton, 1999), no published study has exam ned the
rel ati onshi ps between training to teach online, best

practices in online education, and faculty perception of



training to teach online. Further, there is no published
research that specifically deals with the online teaching
of mathematics as a content area. In order to identify and
assess the effectiveness of training to teach online, this
study wll:

ldentify the training received by faculty who

teach onl i ne undergraduate mat hemati cs courses

Exam ne whet her best practices for online
education are included in training for faculty

to teach online

Exam ne whet her faculty who teach online
under graduat e mat hemati cs courses i ncorporate
recogni zed best practices in their online

courses

ldentify the training that faculty teaching
onl i ne undergraduate mat hematics courses cite as
benefi ci al
The results of this study will provide information for
future training decisions and the design of training for
faculty to teach undergraduate nat hematics courses onli ne.
Definition of Terns

Asynchronous |l earning is characteristic of online

courses and, according to the Learning Resources Network
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(LERN), indicates that “participants can ask questions and

make conments anytime, day or night” (LERN, 2002). Students
and instructors need not be in the sane place at the sane
time in order to interact asynchronously (White and Wi ght,
2000) .

Cour se Managenent Systens are software prograns that
integrate a nunber of instructional functions such as
| ectures, noderated discussions, and chat sessions.

“Typi cal exanples are those produced by WebCT, Bl ackboard
Coursel nfo, [and] eCollege” (Ko and Rossen, 2001).

Di stance education is defined in many ways. For the
purposes of this study, the term di stance educati on shal
refer to the delivery of instruction to | ocations away from
a classroom building or site, “by using video, audio,
conputer, nultinmedia comunications, or sone conbi nation of
these with other traditional delivery nethods”
(I'nstructional Technol ogy Council, 2002).

Hybrid courses “Hybrid is the nane commonly used
nati onwi de to descri be courses that conbine face-to-face
cl assroominstruction wth conputer-based | earning. Hybrid
courses nove a significant part of course |learning online
and, as a result, reduce the anount of classroomseat tine”

(University of Wsconsin — Madi son website, 2002).
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Online education as used in this study refers to those

courses that are taught wholly over the Internet and do not
i nvol ve any face-to-face sessions. An early definition of
online education characterized it as “distinguished by the
social nature of the learning environnent that it offers.
Li ke face-to-face education, online education supports
interactive group communication” (Harasim 1990, p42).

Synchronous | earning, as defined by the D stance
Learni ng Resource Network (DLRN), “requires the
si mul t aneous participation of all students and instructors.
The advant age of synchronous instruction is that
interaction is done in ‘real time’” (DLRN, 2002), as in
traditional face-to-face classes.

Training to Teach Online

Trai ni ng opportunities for prospective online faculty
are varied but few are designed specifically for
mat hemati cs faculty. Colleges, universities, and even
commerci al vendors all offer training to teach online. The
website for the Instructional Technol ogy Council (ITC), an
affiliated council of the Anerican Association of Comrunity
Col | eges, lists 43 publications devoted to learning to
teach online in its distance | earning resource section

(I'TC, 2002). The Learning Resources Network (LERN), a



nonprofit educational organization founded in 1974 that
of fers professional devel opnent for educators at al
| evel s, has enrolled over 5,000 faculty in their courses in
online learning (LERN, 2002). In 2002, LERN instituted a
Certified Online Instructor (CO) designation created by
LERN s Faculty Advisory Conmttee for Teachi ngOnt heNet to
“serve faculty in higher education and others teachi ng who
want to gain recognition for their know edge skills in the
area of online teaching” (LERN, 2002). The Sinon Fraser
Uni versity and TELEStrai ning began offering an online
advanced certificate in Wb-Based Instruction in January
2003.
The programis ainmed at teachers, instructors, and
trainers who would like to transfer their classroom
t eachi ng experience to the Wb and desi gn and produce
successful online courses. It conbines the teaching of
bot h conceptual and technical skills during a period
of twelve weeks. (Whng, 2002)
Learning to Teach On-Line (LeTTOL), was devel oped in
t he United Kingdom and as of January 2002 had trai ned
nearly 1,000 people worldw de (LeTTOL, 2002). Training
of fered by these and other groups deals with both the

pedagogi cal and technical aspects of online |earning but



does not focus on specific content areas such as
mat hemat i cs.

The only source of training to teach online geared to
mat hematics as a specific content area has been sessions at
pr of essi onal conf erences such as those offered by the
Ameri can Mat hemati cal Associ ation of Two-Year Col |l eges
(AVATYC), the International Conference on Technology in
Col | egi ate Mathematics (I CTCM, and the Mat henmati cal
Associ ation of America (MAA).

During the sumrer of 2002, two distinct training
opportunities were available for mathematics faculty
seeking to learn to teach online. The MAA offered an online
course for mathematics faculty, “Authoring Online
Materials.” The enphasis was on teans of faculty | earning
to create Hypertext markup | anguage (HTM.) pages. Faculty
were supplied with Dreamneaver and Mapl e software and each
team worked to conplete a project appropriate for an hour-
| ong class. This four-day online workshop focused on the
har dware and software aspects of online education and was
not concerneded with the pedagogi cal aspects. (MAA Wbrkshop
Schedul e, 2002)

Addi son-Wesl ey, through the ICTCM offered two short

courses on using the web in mathematics during the sumer



of 2002 (I CTCM 2002). An advisory commttee from| CTCM
devel oped both courses and advocated the use of JAVA
programm ng for creating online materials (S. Sledge,
per sonal communi cation, April 3, 2002). Hence these
courses, like the MAA's “Authoring Online Material s”,
focused on the hardware and software aspects rather than
pedagogi cal issues related to course design and
i npl enent ati on.

Trai ni ng eval uati ons have been conducted i medi ately

foll owi ng training and have found significant changes in

faculty attitudes toward online education (Gold, 1999) but

have not followed faculty to determ ne whet her those
attitudi nal changes remain over tine or whether such
changes cause faculty to change their teachi ng nethods
and/ or course design.
Ironically, teacher |earning nay be the nost
difficult thing to nmeasure in professional
devel opnent. End- of - wor kshop eval uati ons are
comonpl ace, but they represent neasures of
teacher attitudes, not know edge. ...the
systemati c exploration of the design of
prof essi onal devel opnment |inking standards to

student achi evenent is a necessary el enent of

10



future progress in system c school reform

(Fi shman, Best, and Marx, 2001).

The quality of training prograns can be assessed by
the extent to which the training programincorporates best
practices in online education as identified by the
Institute for Hi gher Education Policy (IHEP), the American
Federati on of Teachers (AFT), the Pennsylvania State
University’ s World Canpus, and individuals such as
Cagi |l tay, Chickering, Craner, Duffy, Ganson, G aham and
Lim

Best Practices in Online Education

A nunber of organi zations have attenpted to define
what constitutes best practice for online courses. The
Aneri can Federation of Teachers (AFT, 2000) and the
Institute for Hi gher Education Policy (IHEP, 2000) both
provide lists of such standards. Graham Cagiltay, Lim
Craner, and Duffy (2001) identified best practices for
onli ne courses based on Chickering and Ganson’ s “Seven
Principles for Good Practice in Undergraduate Education”
(Chickering & Ganson, 1991). Their research confirnmed the
standards |isted by both the AFT and the | HEP. They used
Chi ckering and Ganson’s principles to evaluate four online

courses at a large university and concl uded t hat

11
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instructors should provide clear guidelines for

interaction, well-designed discussion assignnents, both

i nformati on and acknow edgenent feedback, deadlines, and
chal I engi ng tasks. Additionally, they stated that
instructors should al so encourage active | earning and
accomopdat e diversity anong students by all ow ng students
sone choice of projects. (Gahamet al., 2001)

Pennsyl vania State University is one of the |eaders in
online education at the postsecondary |evel through its
Wrld Canpus. The faculty and staff of the university’'s
Worl d Canpus advocate simlar activities with their five-
faceted approach to online instructor-student interactions
that includes nonitoring student progress, notivating
students, intervention, critiquing witten exercises, and
respondi ng to questions (Hons, 2002). The university offers
training for faculty to teach online through its online
Facul ty Devel opnment Program This program addresses
pedagogi cal, adm nistrative, and technical issues
(Pennsyl vania State University Wrld Canpus, 2003).

Best practices in undergraduate classroom mat hematics
education are benchmarked in “Crossroads in Mthematics:
Standards for Introductory Coll ege Mathematics Before

Cal cul us” and are based on the principles that mathematics



for under graduates should be neani ngful and rel evant,
taught as a | aboratory discipline, incorporate technology,
and bal ance content and instructional strategies (AVATYC,
1995). Recently, AMATYC published the position paper
Recomendati ons on Di stance Education in Coll ege
Mat hermati cs Courses In The First Two Years. This position
paper states, “Training and support for nathematics
di stance education providers nmust be part of any distance
education program Colleges should provide continuous and
rel evant training and support for mathematics faculty”
(AVATYC, 2002).

Research Questions

This study seeks to determne how faculty learn to

t each under graduate nmat hemati cs courses online by seeking
answers to the follow ng five questions:

1. Do mat hematics faculty take advantage of formal
courses such as those offered by MAA or are they
sel f -taught ?

2. When do faculty who teach online undergraduate
mat hemati cs courses receive training to teach
onl i ne?

a. Do they receive training to teach online

before they begin teaching online?
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b. Do they receive training to teach online after

t hey have begun to teach online?

c. s there a difference between the types,
topics, or duration of training received before
and after beginning to teach online?

3. What types, topics, and duration of training to
teach online do faculty who teach online
under graduat e nat henati cs courses perceive as
beneficial ?

4. To what extent do online undergraduate mathenatics
faculty incorporate best practices in online
education in their online courses?

5. Is there a rel ati onshi p between the degree to which
faculty incorporate best practices in their online
courses and the topics and/or duration of training
to teach online that faculty receive?

The data and resulting analysis fromthis study could
be used by admi nistrators to design training prograns that
are cost-effective and enable faculty to maximze their
time by accessing effective training techniques.

Delimtations of the Study
For the purposes of this study, online education shal

refer to classes that take place entirely via the Internet
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and do not involve any face-to-face neetings. Hybrid

cl asses, that is, those that conbine traditional face-to-
face classes with Internet instruction, are not considered
in this research.

Additionally, this research is limted to a nonrandom
sanpl e of faculty who teach undergraduate mathenatics
courses online. Participants in the study were identified
t hrough their menbership in professional organizations and
t hrough listings on state virtual community coll ege
websi tes.

Limtations of the Study

No published instrunent exists to identify and
eval uate faculty training to teach online. Accordingly, the
researcher constructed the survey that is reproduced in
Appendi x C.

This research al so consists of results obtained from
self-selected sanples. Initially, an online survey was
distributed to 64 faculty, 35 of whomresponded. Only 18 of
the 35 respondents volunteered to participate in a focus

group interview.
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CHAPTER 2

REVI EW OF THE LI TERATURE
I ntroduction

This study reviews the literature related to the
training that faculty receive to teach online courses.
There is little research docunenting the process by which
faculty nmake the transition fromtraditional classroom
teaching to teaching online (Couvillon, Hendrix, & Donlon,
2002) . Techni ques that work well in classroons often do not
translate readily to online |learning. Faculty have |earned
to facilitate interaction between and anong students and
faculty in classroons, now they nust learn to facilitate
these types of interaction online (Wite & Wi ght, 2000).
Further, there is no published research addressing the
transition fromclassroomto online mathematics educati on.

This review begins wwth an overview of the literature
regarding training for faculty to teach online and proceeds
to an exam nation of training prograns for different types
of postsecondary institutions. Because this study is
concerned with faculty perception of recogni zed best
practices in online education and with how they incorporate
those practices into their courses, the literature

regardi ng best practices for online education is revi ewed.
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The chapter concludes with a review of studies that have

eval uated online courses.
Training for Faculty to Teach Online
G bbons and Wentworth, in the 2001 Conference
Proceedi ngs of the Di stance Learning Association, reported
that training for faculty to teach online is necessary to
t he success of course design and delivery. They al so
reported that training to teach online should include
activities that allow faculty to experience online |earning
fromthe student point of view (G bbons & Wentworth, 2001).
Training for faculty to teach online is sonetines
provi ded by conmmercial enterprises that contract with
institutions of higher education. Collegis, |ncorporated,
founded in 1986, is one of the |eading providers of
t echnol ogy, business, and curriculum services to
institutions of higher education (Eduprise, 2003). Edrie
G eer, the Director of the Instructional Services division
of Collegis, a division of Eduprise, summarized their
findi ngs:
During the course of faculty devel opnent, we have

di scovered the val ue of:

Devel oping a training plan to informthe

appropriate parties...
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Faculty | earning fromeach other...

Showi ng many good exanples in the discipline...

Wrking wwth early adopters to train or

positively influence other faculty nenbers

Trai ning students to make faculty workl oads
lighter (Geer, 2002).

Coll egis also states that faculty should not have to
| earn HTML and that faculty need just-in-tine assistance to
function nost effectively (Eduprise, 2003).

Cravener advocates a psychosocial nodel for faculty
devel opnent. She denonstrates that, whereas technol ogy
experts design prograns to train faculty to learn to use
nedi a effectively, faculty focus on the need to neet
institutional requirenments for tenure. She devel oped the
Par adoxi cal Di sjunction Mdel for faculty devel opnent
prograns based on this divergence. The nodel advocates
“just-in-time” training for faculty to teach online by
provi di ng technol ogy consultation to faculty in the privacy
of their offices. In a case study of this nodel, applied in
a university setting, her findings indicate that 32% of
eligible faculty participated and that an inportant outcone

of the individual consultations was inproved faculty
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satisfaction with their use of Internet resources

(Cravener, 1999).

Training for faculty to teach online takes place in
different ways at different levels. Accordingly, this
revi ew separates statew de, university, and conmunity
coll ege faculty training prograns.

St atewi de Faculty Traini ng Prograns

In Maryland, the Faculty Online Technol ogy Training
Consortium (FOTTC) Project began in Decenber 1999. A report
on the project detailed a highly successful statew de
effort to train faculty to teach online. A nine-day
training programwas devel oped and used to train 40 faculty
from20 institutions of higher education in the state of
Maryl and. These 40 “Faculty Fellows” provided 78 training
events, serving 1140 of their col |l eagues by Cctober 2000.
The authors reported that the data suggest that the FOITC
proj ect was highly successful in decreasing faculty |evels
of concern and in facilitating collaborati on anong both
faculty and institutions. Paired t-tests of pre-tests and
posttest neasures of faculty skills and know edge al so
showed significant inprovenent (significance |evels bel ow
.05) on eleven of twenty-one neasures. These included

sel ecting resources, nmentoring colleagues throughout the
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devel opnent of an online course, facilitating devel opnent

and use of online teaching, assisting peers with transition
fromtraditional to online teaching, and assisting
col | eagues to incorporate best practices in online courses
(Mai na & Keeton, 2001).

The Tennessee Board of Regents, through the Regents
Onli ne Degree Program (RODP), devel oped extensive online
training for prospective faculty. Faculty wi shing to
devel op a course for this programcan go online to the
Faculty Lounge to review the standards and gui delines,
regi ster for training, peruse syllabus tenplates, and
downl oad procedures for submtting an online course. RODP
faculty trainers provide training in course nmanagenent
systens and ot her software packages through sessions open
to all faculty and staff (TBR Online Degree Prograns,
2002) .

The RCODP Peer Review Commttee is conposed of
representatives fromall canpuses and coordi nates
curriculumfor the program As faculty progress through the
training and develop their online course, there are two
different formative reviews available fromthis group. The
techni cal revi ew exam nes course navigation, use of

graphi cs, audio and visual, and course features designed to
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meet the needs of individuals with disabilities. The

content review is based on the “Seven Principles of

Ef fective Teaching: A Practical Lens for Evaluating Online
Courses” by G aham Cagiltay, Lim Craner and Duffy. Both
reviews are designed to assist the course devel oper by
provi di ng feedback on areas of strengths and weaknesses and
to guide further course devel opnent efforts (TBR-RCDP

Revi ewer’ s, 2002).

The Di stance Learning Design/ Model (DLD'M Project
devel oped a pl anni ng/trai ni ng desi gn nodel and ot her
materials in response to the needs of the North Carolina
Community Col | ege System (NCCCS) between Oct ober 1998 and
May 1999. The plan was the work of a coll aboration between
t he NCCCS and the North Carolina Adult Education
Associ ation (NCAEA). As part of the project, a training
survey was admnistered to faculty, staff, and
adm nistrators at eight NCCCS institutions. This survey
showed that di stance education training varied w dely anong
institutions in North Carolina and that instructor training
was nost needed for Internet-based course devel opnent.

Al t hough the recommendati ons contained in the report
i ncluded the creation of a D stance Education Faculty and

Staff Devel opnment Center, the detailed training nodul es
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devel oped i ncluded only technol ogi cal conpetenci es.

Pedagogi cal conpetencies were not included in the training
plan (Blue, Geer, Vetter, Irvine, & Cole, 1999).

Uni versity Faculty Training Prograns

As the need for online courses continues to increase,
so does the need for faculty training to teach online
(Gold, 1999). Certainly, colleges and universities are
of fering a growi ng nunber of courses and prograns desi gned
to assist faculty to integrate technology with their
teaching and to design and teach Internet courses, yet
there is little research on the effectiveness of these
efforts.

Pennsyl vania State University delivers faculty
training through the World Canpus Facul ty Devel opnent
Program This program addresses pedagogi cal ,
adm ni strative, and technical issues by providing “online
resources, ThinkTank forums, hands-on technical training,
and conferences. ... In addition, one-on-one training is
available to all faculty in the use of the |earning
managenment system used by the World Canpus” (Pennsyl vani a
State University World Canpus, 2003). The online conponent
of the program was devel oped in 1998 and includes a course

entitled Faculty Devel opment 101 wherein faculty | essons in
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bot h desi gning and teaching online classes are offered in a

sel f - paced environnment. This fourteen-hour course enabl es
faculty to experience online |earning in an environnment
simlar to the one they will use for their own course and
i ncl udes both pedagogi cal and technical skills (Wrld
Campus, 2003).

The Bank Street College of Education in New York began
Proj ect EXPERT (Expandi ng Educati onal Repertoire through
Technol ogy) in 1998, in an effort to systematically
integrate technology into its graduate teacher education
program This ongoi ng program supported faculty for severa
years. During the second year of the program participating
faculty experienced an

ei ght-session ‘hands on’ | ook at selected

technol ogi cal tools. They were given the opportunity

to di scuss ways that these tools mght be used to

support teaching and | earning. The goal was to provide

the faculty with insight into how technol ogy m ght

interact with their work (Cohen & Brunner, 2000).

The follow ng year the United States Departnent of
Educati on awarded a three-year inplenentation grant.

Entitled Project DEEP (Deepeni ng and Expandi ng Proj ect
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EXPERT), this project will continue the work begun by

Proj ect EXPERT (Cohen & Brunner, 2000).
At the University of Toledo, the first faculty to

teach online were trained in all aspects of course
devel opnent. Later the university's division of distance
learning realized that faculty could not continue to do it
all and noved to a client services approach wherein a
design teamfromthe instructional technol ogy departnent is
assigned to work with each faculty nenber teaching an
online course. The faculty nenber is the content expert,
the director of the course. The instructional design team
consists of an instructional systens designer and a
visual /digital artist. They nmeet with the faculty nenber
regularly as the course is being devel oped and i nproved.
Anot her inportant feature of their client services approach
is the student support. Both students and faculty have
access to a web-based support area, email help, and a toll -
free tel ephone nunber. “By providing technical support and
prerequisite skills to students, faculty spend | ess tine
t eachi ng non-content skills, and nore tinme interacting with
students” (Fink, 2002).

Sanford Gold exam ned a two-week faculty devel opnent

course that “focused on teachers rethinking their existing
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educational practices” (Gold, 1999) and cl ained that such

ret hi nki ng was necessary in order that faculty operate
effectively wwthin the online nmedium The participants in
this course were all college teachers, 53% of whom had over
13 years of classroom teachi ng experience. He found that
course participants significantly changed their attitudes
towards online instruction. In particular, after
participating in the course and experiencing online
| earning fromthe perspective of a student, they saw it as
nore interactive than face-to-face instruction. H's
di ssertation concluded with a warning to the teaching
profession that the gap between faculty skills and the
skills necessary for successful online teaching wll
continue to wden unless nore training in online pedagogy
is offered in faculty devel opnent courses (CGold, 1999).

At the University of Florida, researchers and
practitioners in the College of Agricultural and Life
Sci ences (CALS) surveyed faculty and found that training
content should include instructional design, technol ogy
use, and software use. Wiile CALS faculty recogni zed the
prof essi onal benefits of training, they identified |ack of
time and resources as critical obstacles. As a result of

this study, a faculty training and devel opnment nodel was



26
constructed. This nodel places institutional support at the

base of all training and acknow edges that “all four
factors — institutional support, content, training, and
faculty notivation — are essential to achieving program
effectiveness” (lrani & Telg, 2001).

At West Texas A&M University, as faculty in the
Col | ege of Education receive training to teach online, they
are supported by a student-based Wb Team that creates and
mai ntains the online course, and provides both HTM
expertise and web progranm ng. The Instructional |nnovation
and Technol ogy Lab handl es technol ogy rel ated probl ens
t hrough a dial -up student -based help line. In describing
t heir professional devel opnent nodel, MKinzie and McCallie
note that once faculty becone confortable with the online
teachi ng environnment “intuitive teaching practices seemto
energe, and even drive the devel opnent of web-based
courses” (McCallie & McKinzie, 1999).

Uni versity of Phoeni x has been offering coll ege degree
progranms via the Internet since 1989 (University of
Phoeni x, 2003). Al University of Phoeni x faculty nust
conplete a basic 16 hour Faculty Certification Wrkshop

Series prior to teaching a course for the university and

may conpl ete additional training nodules in facilitation
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skills, tutoring, grading and eval uation, and other topics

in order to obtain certification to teach additional
courses (W Val alik, personal conmunication, Decenber 12,
2002). In January 2003 University of Phoenix had over
141, 300 onl i ne degree-seeking students, making it the

| argest institution of higher education in the United
States (University of Phoenix, 2003).

The issue of distance education in nursing was
addressed in an American Association of Colleges of Nursing
(AACN) Bulletin in January 2000. Kathl een Potenpa, Dean of
t he School of Nursing at Oregon Health Sciences University,
chaired the AACN Task Force on D stance Technol ogy and
Nur si ng Education. The Bulletin quotes Potenpa as saying
t hat di stance education “fundanental ly changes the
rel ati onshi ps between student and faculty, student and
school. Once content is nodul ari zed and paced, activities
determ ned, and the curriculumset, the teacher becones the
coach, rather than the ‘sage on stage’” (AACN, 2000). The
Bulletin also stated that “what faculty have found, in
fact, is when students learn in a virtual environnment
they tend to participate in the process to a nuch | arger

degree” (AACN, 2000).
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Community Col | ege Faculty Trai ning Prograns

The Learn Online Project at Gant MacEwan Community
Col |l ege assisted faculty in converting existing distance
education courses to a web-based environnent during the
1999/ 2000 school year. Three of the courses were eval uated
over the course of the year in order to devel op appropriate
training for additional faculty to teach online. The
instructors involved were truly “learning by doing” and,
based on their experiences, a list of instructor
conpet enci es was devel oped. These conpetencies clarify
areas for faculty devel opnent and include confort and
ef fectiveness with all technol ogy used in the course, the
ability to nodel useful technology and to track student
activities in the course, willingness to be innovative in
teachi ng nethods and in use of technology, willingness to
| earn while doing, tolerance to change, ability to commt
significant tinme to the course and to handl e a hi gh anmount
of interaction with students, being a good facilitator of
comuni cation, being able to wite clear, focused nessages,
and providing clear expectations of student
responsibilities in course (Wite, 2002).

The League for Innovation in the Conmunity Coll ege

paired with PLATO Learning Incorporated for a research
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project titled “Adding Up the Distance: Critical Success

Factors for Internet-Based Learning in Devel opnenta
Mat hematics.” The project involved eight comunity coll eges
in Florida, Mchigan, lowa, Illinois, Chio and Hawaii and
explored the inplenmentati on of successful distance |earning
prograns in devel opnental mathenmatics. The researchers
stressed the inportance of faculty devel opnent and found
that the nore successful prograns were those at coll eges
offering nore than five professional devel opnent
opportunities and where faculty were active in attending
wor kshops and conferences along with professional
devel opnent opportunities offered by their college. (Perez
& Foshay, 2002).

The North Carolina Community Col |l ege System devel oped
a planni ng/training design nodel between 1998 and 1999.
Thi s nodel was discussed earlier as a statew de program

Best Practices

The Institute for H gher Education Policy (1HEP)
conducted research published in April 2000. “Quality on the
Li ne: Benchmarks for Success In |Internet-Based Distance
Education” details the three step process followed by the
| HEP i n conducting the research. First, a literature search

was used to identify benchmarks devel oped by ot her
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organi zations. Then six regionally accredited institutions,

chosen for their considerabl e experience in distance
education, were studied to determ ne the benchmarks they
deened inportant. Twenty-four benchmarks “consi dered
essential to ensuring excellence in Internet-based distance
| earning” (IHEP, p. vii) were identified. These benchmarks
are divided into seven areas: Institutional Support, Course
Devel opnent, Teachi ng/ Learni ng, Course Structure, Student
Support, Faculty Support, and Eval uati on and Assessnent
(1 HEP, 2000).

Only the Teaching/ Learni ng, Course Structure, and
Facul ty Support benchmarks are relevant to this study. The
Teachi ng/ Lear ni ng benchmarks state that student interaction
with faculty and other students should be facilitated
through a variety of ways, and that constructive and tinely
f eedback to student assignnments and questions shoul d be
provi ded. The Course Structure benchmarks enphasi ze t he
need for faculty and students to agree upon expectations
regarding tines for both student assignnment conpletion and
i nstructor feedback. The Faculty Support benchmarks stress
the need to assist faculty in the transition from classroom
teaching to online teaching, to provide technica

assi stance in course devel opnent, instructor training, and
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assi stance that continues through the progression of the

online course (IHEP, 2000).

The Hi gher Education Program and Policy Council of the
Aneri can Federation of Teachers (AFT) published its
“Q@ui delines for Good Practice” in distance education in My
2000. The report is based on a fall 1999 survey of 200 AFT
menbers who teach di stance educati on courses. Wile al
types of distance education were included, the nbst conmon
delivery node was Internet courses (AFT, 2000). This
docurent identified the standards for faculty, courses, and
students. They found that faculty nust retain acadenic
control, and be prepared to neet the special requirenents
of teaching at a distance. They recommend that faculty
shoul d retain creative control over use and re-use of
mat eri al s. Course design should be shaped to the potentials
of the nmedium and courses should cover all material.
Students must fully understand course requirenents and be
prepared to succeed and student assessnent shoul d be
conpar abl e. Additionally, the recomendations state that
cl ose personal interaction nust be maintained, class size
shoul d be set through normal faculty channels,
experinmentation with a broad variety of subjects should be

encour aged, equival ent research opportunities should be
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provi ded, and equi val ent advi senent opportunities nust be
of fered (AFT, 2000).

Al'l of the above nodel s of best practices in online
education are well summarized in Chickering and Ganson’s
“Seven Principles for Good Practice in Undergraduate
Education”. These principles state that good practice in
under graduat e educati on encourages contacts between
students and faculty, encourages cooperation anong
students, encourages active |earning, gives pronpt
f eedback, enphasizes tinme on task, communicates high
expectations, and respects diverse talents and ways of

| earni ng (Chickering & Ganson, 1991).

Eval uati ng Onli ne Courses

Graham Cagiltay, Lim Craner & Duffy used Chickering
and Ganson’s Seven Principles for Good Practice in
Under gr aduat e Education to eval uate online courses fromthe
perspective of students. They chose Chi ckering and Ganson’s
seven principles because of the depth of research
avail able. The principles were used to eval uate four online
courses at a large university in the Mdwestern part of the
country. Their evaluations anal yzed course materi al s,
di scussi on-forum postings, and faculty interviews. They

identified seven | essons for online instruction:
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i nstructors should provide clear guidelines

for interaction with students,
wel | - desi gned di scussi on assi gnnents
facilitate neani ngful cooperation anong
student s,
students shoul d present course projects,
instructors need to provide both information
and acknow edgnent feedback,
onl i ne courses need deadli nes,
chal | engi ng tasks, sanple cases, and praise
for quality work comruni cate high
expect ati ons, and
al l owi ng students to choose project topics
i ncor porates diverse views into online
courses. (Grahamet al., 2001)
e studi es published dealing with online
anong faculty and students. Reinhart,
Sl owi nski conducted an experinent invol ving
anong pre-service teachers and stressed the
careful attention to course design and
on the part of the instructor, to adjust

needed (Reinhart, Anderson, and Sl ow nski,
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Robl yer and Ekhaml questioned whet her distance
| earni ng courses could offer enough interaction to enable
students to learn. They created a detailed rubric to
pronote interaction in online courses. Their rubric
measures the degree of intensity for four separate
el enents: (a) instructor created social rapport-building
activities, (b) instructional designs for |earning, (c)
| evel s of interactivity of technol ogy resources, (d) inpact
of interactive qualities as reflected in | earner response
(Robl yer & Ekhani, 2000).

Recently, N shikant Sonwal kar devel oped a | earning
cube that can be used to assess the pedagogi cal
effecti veness of online courses (Sonwal kar, 2001).
| nformati on about the cube was originally published in the
Novenber 2001 issue of Syllabus and expl ained in nore
detail in the January 2002 issue. It utilizes a three-
di mensi onal nodel with |earning styles and nedia el enents
depicted on the x- and y-axes while the degree of student
engagenent is represented on the z-axis. The Pedagogi cal
Ef fectiveness Index (PElI) can then be calculated to
eval uate an online course. The PElI is the summation of the
val ues along the x-, y-, and z-axes and indicates the

pedagogi cal richness of a course. H gh PEl val ues indicate
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courses that incorporate varied |earning styles and nedi a

el ements and are nore student-centered. Low PEl scores
i ndi cate nore teacher-centered courses that address only a
limted nunber of learning styles and incorporate few
different nedia el enents (Sonwal ker, 2002).

Concl usi on

Ensm nger and Surry conducted a study of conditions
that influence the success of inplenenting technol ogical
i nnovations. They adm ni stered their survey to 56
nmenbers of an instructional technology |listserv. Sixty-five
percent of these respondents worked in higher education
settings. Results of their survey indicate that the nost
i mportant condition for inplenmenting an online programis
adequate resources followed by faculty who possess the
necessary design, devel opnment, and instructional skills.
They concl uded that the RIPPLES nodel addresses all of the
conditions that influence successful inplenentation of an
online program (Ensm nger & Surry, 2002).

The RI PPLES nodel was designed to integrate
instructional technology in colleges of education. The nmain
el ements of the nodel are Resources, Infrastructure,
Peopl e, Policies, Learning, Evaluation, and Support. It is

not intended to be a step-by-step nodel. Instead the nodel
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advi ses adm ni strators planning for the integration of

technol ogy to consider all of the elenments of the nodel
t hroughout the integration process (Surry, Robinson, &
Mar ci nki ewi cz, 2001).

Summary

Publ i shed studi es agree that training is necessary in
order for faculty to make the transition fromthe
traditional classroomto online courses (Blue et al., Fink,
G bbons, Gold, IHEP, Perez & Foshay, Wentworth).

Cravener and Gol d conducted eval uations i medi ately
followi ng training and found that training inproved faculty
attitudes and the Maryland Faculty Online Technol ogy
Trai ning Consortium Project found significant inprovenent
in faculty skills and know edge after training.

The Institute for H gher Education Policy and the
Hi gher Education and Policy Council of the Anerican
Federati on of Teachers published standards for best
practices in online education. These best practices are
simlar to Chickering and Ganson’s “Seven Principles for
Good Practice in Undergraduate Education.” G ahamet al.
based their evaluation of the effectiveness of online
courses on these principles and identified | essons for

online instruction. Roblyer and Ekhaml and Sonwal ker have
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devel oped rubrics to assess the pedagogi cal effectiveness

of online courses.
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CHAPTER 3

DESI GN OF THE STUDY
I ntroduction

In order to identify how faculty who teach online
under gr aduat e mat hematics courses learn to teach online, a
group of faculty who have taught such courses were
surveyed. Participants were identified through the AVATYC
D stance Learning Conmittee, personal contacts, and several
state virtual conmmunity coll ege websites.

Initial data was collected by neans of an online
survey. After a prelimnary analysis of the survey
responses, focus group interviews were conducted with a
subset of survey respondents in order to further explore
faculty experiences and satisfaction with the training that
they received to teach online. In order to maxim ze
i nteraction, each focus group consisted of three or four
facul ty.

Resear ch Met hodol ogy

This study was both exploratory and anal ytical. As
Mauch and Birch indicate, exploratory investigations
scrutinize new or relatively unknown territory in order to

| ead to better understandi ng whereas anal ytical studies are
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conducted to discern principles that may guide future

action (Mauch & Birch, 1998).

Faculty learning to teach online is relatively new
territory and this study sought both to understand how
faculty learn to teach undergraduate mathematics courses
online and to identify conmponents that could be used to
devel op future training for faculty preparing to teach
onl i ne.

Data was col |l ected using both an online survey and
personal interviews. Early in the fall 2002 senester an
email containing a link to the survey was sent to 64
faculty who had been identified as havi ng taught
under graduat e mat hemati cs courses online. The text of the
emai |l can be found in Appendix A The email distribution
list consisted of all nenbers of the AMATYC Di st ance
Learning Comm ttee suppl enented by nanmes and emi
addresses of faculty who teach undergraduate nmat hematics
courses online obtained frompersonal contacts and state-
wi de virtual comunity coll ege websites. The email al so
encour aged recipients to forward the nessage to ot her
faculty who teach online undergraduate mat hematics courses.

Appendi x B contains a copy of the consent formfor the
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online survey. The researcher expected to obtain between 30

and 50 survey responses.

The timng of the initial survey provided for
prelimnary analysis of the survey results to be done
during October 2002 and foll ow-up personal interviews to be
conducted in Novenber 2002 at the AMATYC Nati onal
Conf erence in Phoeni x, Arizona.

Survey | nstrunent

An initial draft of the survey was exam ned by
participants in a graduate sem nar in program desi gn and
was rewitten based on the suggestions offered by this
group. A copy of the online survey is included in Appendi x
C. The online survey was constructed by the researcher
because no appropriate published instrunent existed. The
final draft of the survey was piloted with a group of
faculty who teach online undergraduate mathematics courses.
Thi s group suggested no changes to the instrunent.

The survey consists of three parts: teaching
experience, training experience, and observations. The
first two parts of the survey are conposed of multiple-
choi ce questions. Denographic itens that identify the
online mat hemati cs courses that faculty teach, their

cl assroom and online teachi ng experience, the size of
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online classes at their institution, and conpensation

policies at their institution, conprised the first section
of the survey.

The second part of the survey consists of multiple-
choice itens related to the duration, types, and topics of
training that faculty receive to teach online. Itens in
this section distinguish between the training to teach
online received before and training received after faculty
began to teach online.

The third part of the survey identified faculty
observations and beliefs. Accordingly, a Likert scal e was
chosen for this portion of the instrunent. There were 25
itenms in this section and response choices were on a scale
fromone to five with one being strongly disagree, two
di sagree, three neutral, four agree, and five strongly
agree. Itenms on this part of the survey related to
training, beliefs, observations about online | earning, and
best practices in online education. The itens reflecting
establ i shed best practices in online education were
designed to identify the degree to which faculty
i ncorporate these practices in their online courses.

The final two itens on the Likert scale portion of the

survey concern faculty use of asynchronous and synchronous
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sessions in their online courses. In order to identify the

degree to which faculty use such sessions a different
scal e, where one represented never, two rarely, three
sonetines, four reqgularly, and five frequently, was used
for these questions.

Personal |nterviews

Personal interviews were conducted wth fourteen
survey respondents in order to determ ne faculty opinions
regardi ng the useful ness of the training they received to
teach online. Interviewees were selected based on their
response to the final question on the survey that asked
about wllingness to participate in a focus group
interview A copy of the interview questions is included in
Appendi x D.

Personal interviews were conducted by the researcher
during the week of Novenber 15, 2002 and an online
i nterview was conducted early in Decenber for individuals
who coul d not be interviewed face-to-face. Face-to-face
interviews were tape recorded and transcribed to facilitate
data anal ysis. The software used for the online interview
provi ded a transcript of the session. Appendix B contains a

copy of the consent formfor the personal interviews.



43
Dat a Anal ysi s

The first research question seeks to determ ne whet her
facul ty who teach undergraduate mat hemati cs courses online
t ake advantage of formal training or whether they are self
taught. Data regarding this question was gathered from
survey itens nunbered 11 through 14 and 21. Responses to
focus group interview questions were analyzed to answer
this question.

In order to determ ne when faculty receive training to
teach online, responses to survey itens nunbered 11 through
18 were exam ned. Wien survey responses indicated that
training to teach online continued after faculty began to
teach online, the research investigated the relationship
bet ween training received before and after faculty began to
teach online during the focus group interviews.

The third research question was included to
determ ne the types, topics, and duration of training to
teach online that faculty view as beneficial. Survey itens
19 through 23 and 36 related to this question. Additional
data to answer this research question was obtained fromthe
focus group interviews. In particular, responses to
i nterview questions nunbered four and five were coll ected,

col | ated, and anal yzed.
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The survey contains itens designed to identify the

degree to which participants incorporate best practices for
online education in their online classes. Responses to

t hose questions were used to answer the fourth research
guestion, “To what extent do online undergraduate

mat hemati cs faculty incorporate best practices in online
education in their online courses?” The itens included in
this portion of the survey solicited faculty opinions on
the interactive nature of online courses.

A correlation coefficient was cal cul ated to answer the
final research question to determ ne whether a relationship
exi sts between topic, type, or duration of training and
faculty incorporation of best practices. Faculty responses
to the survey itens dealing wth best practices were
tabul ated and an average best practice score was cal cul ated
for each participant. This average was then conpared with
the participant’s response to the itens related to the
duration of training that faculty received before and after
begi nning to teach online to determ ne the exi stence and
strength of the relationship. The Spearman correl ation was
used because it neasures the rel ationship between vari abl es

on an ordi nal scal e of neasurenent.
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A Spearman correl ation was al so calculated to

determ ne whether there is a relationship between | ength of
traditional, face-to-face classroomteachi ng experience and
onl i ne teachi ng experience by exan ning responses to the

first two survey itens.
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CHAPTER 4

RESULTS

I ntroduction

To determ ne how faculty learn to teach online
under graduat e mat hemati cs courses, an online survey was
sent to 64 faculty who teach online at postsecondary
institutions throughout the United States. Thirty-five
reci pients responded to the survey for a response rate of
55%

Anmong the 35 faculty conpleting the survey, 24
indicated a willingness to participate in an interview The
first 18 were contacted to participate in small focus group
interviews. Four focus group interviews were conducted,
each with three or four participants for a total of 14
interviews. The first three focus groups were conducted
face-to-face. The final focus group was conducted online
and invol ved four faculty in a synchronous chat.

Survey Results

The survey contained 12 denographic itenms, 14 itens
pertaining to training to teach online, 12 Likert scale
itens referenced accepted best practices for online
education, and nine Likert scale itens addressed faculty

attitudes and beliefs on online education. Survey itens can
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be divided into four categories: denographic, training,

best practices, and beliefs. For purposes of clarity,
responses from each category are presented separately.

Denogr aphi cs

Table 1 represents the set of survey itens designed to
gat her denographic data. A significant majority, over 91%
of the survey respondents, indicated having five or nore
years of traditional classroomteaching experience.

Table 1: Demographic Survey Items

1) How many years of traditional classroom teaching experience do you have?

2) How many years of online teaching experience do you have?

3) What mathematics courses have you taught online?

4) Which methods do you use to create materials for your online class(es)?

5) What is the maximum number of students in an online course at your
institution?

6) Why did you begin to teach mathematics online?

7) Does your institution compensate faculty for developing online courses?

8) Does your institution provide additional compensation for faculty who teach
online courses?

9) Are online courses at your institution considered faculty intellectual
property?

10) How would you categorize your institution?

11)Have you ever taken an online course?

One participant indicated between three and four years of
traditional classroomteaching experience, while another
had | ess than one year. One respondent did not answer the
gquestion. In conparison, only six respondents,
approximately 17% of the total, indicated five or nore
years of online teaching experience. Atotal of 11

respondents had four or nore years of online teaching
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experience, 16 respondents had between one and four years

of online teaching experience, six respondents had | ess
t han one year of online teaching experience and two did not
answer this question.

Because the responses to these questions consisted
of ordinal data, a Spearman correlation was calculated to
investigate the relationship between the anount of
traditional, face-to-face classroomteaching experience and
online teachi ng experience. Responses to each question were
ranked and, when the ranks were conpared, rs =. 366, a
significant correlation between years of classroomteaching
and years of online teaching experience at the .05 | evel.

Faculty participants in this research teach the full
range of undergraduate mathematics courses online from
devel opnent al nmat hematics through cal cul us. Forty percent
teach devel opnental mathematics online, 43%teach
I nternedi ate Al gebra online, and 26% teach Col |l ege Al gebra
online. OQther courses taught online include Statistics,

Li beral Arts/Finite Mathematics, Precal culus, Trigononetry,
Mat hematics for El enentary Teachers, Nunber Bases,

Begi nni ng Al gebra, and Integrating Science, Mathematics and
Technol ogy. Several of the participants teach nore than one

course online.
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The majority of the survey participants, 29 faculty,

use a course managenent systemto create materials for
their online classes. Thirteen faculty use WbCT and 16
faculty use Bl ackboard. Additionally, 14 faculty report
using HTML to create materials, and four use Prentice Hal
sof tware. FrontPage, MathM., and M crosoft PowerPoint are
each used by two of the survey participants. O her
materials listed by faculty in response to this question
i ncl uded Adobe Acrobat, Carnegie Learning, Inc. materials,
Enmbanet, Flash, | MVE (devel oped at respondent’s
institution), Java, Mcrosoft Wrd, Respondus, Thinkwell,
and Wb Board. Again, several respondents indicated that
t hey use nore than one of the above so that the total is
nore than 35.

When asked to indicate the maxi mum nunber of students
in an online course at their institution, no one reported
| ess than 12 students per class, and only two respondents
reported a maxi mum between 12 and 15. The remai ning faculty
surveyed i ndicated that the maxi num nunber of students in
an online class at their institution is 16 or nore with the
nost conmon range, a nmaxi mum of 21 to 25 students per

course as reported by 10 faculty. Eight of the respondents
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teach at institutions where the maxi mum nunber of students

in an online class is nore than 30.

Responses to questions concerning conpensation
reveal ed that the majority of institutions, 68.57%
conpensate faculty for devel oping online courses but only
14. 29% provi de additional conpensation for faculty who
teach online courses. Simlarly, 88.57% of the respondents
answered that they chose to teach mathematics online while
the remaining 11.43% i ndicated that they began to teach
mat hemat i cs onl i ne because no one else was willing to teach
the courses and their college insisted on offering online
mat hemat i cs cour ses.

Thirteen participants indicated that online courses
are considered the intellectual property of faculty at
their institutions. Online courses are not considered
faculty intellectual property at 19 of the respondents’
institutions, and three faculty did not answer this
guesti on.

The majority of the faculty, 32 respondents, indicated
that they teach at a two-year institution. O the remaining
t hree respondents, two teach at four-year institutions and
one indicated “other” in response to the question “How

woul d you cat egorize your institution?”
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When asked if they had ever taken an online course,

respondents divided rather evenly. Nineteen indicated they
had taken an online course and 16 had not.

Training for Faculty to Teach Online

Table 2 illustrates the set of survey itens related to
faculty training to teach online.

Table 2: Training Survey ltems

BEFORE: Please answer the following questions based on training that you received
PRIOR TO teaching any online courses:

How much training for online teaching did you receive before beginning to teach online?
What types of training for online teaching did you receive before teaching online?

What types of software were you trained to use before teaching online?

What are the different ways you received your training for online teaching before teaching
online?

AFTER: Please answer the following questions based on training that you received
AFTER beginning to teach online courses:

How much training for online teaching did you receive after beginning to teach online?

What types of training for online teaching did you receive after teaching online?

What types of software were you trained to use after beginning to teach online?

What are the different ways you received your training for online teaching after you began to
teach online?

For each of the following questions, please select the number that most closely
describes your opinion of the online courses you have taught (Likert scale
guestions):

The training | received before beginning to teach online adequately prepared me to teach
online.

Training in using course management software would have been helpful.

Faculty do not need training to teach online.

I would have benefited from more training in facilitating online interaction among students
BEFORE | began to teach online.

I would have benefited from more training in facilitating online interaction among students
AFTER | began to teach online.

| spent too much time on training prior to teaching online.

The majority of the faculty responding to the survey
received | ess than one credit equivalent (fifteen hours) of
training for online teaching before beginning to teach
online and only three faculty received nore than 30 hours

of training prior to teaching online. Approxinmately one-
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third of the respondents reported receiving |less than five

hours of training to teach online prior to beginning to
teach online. Figure 1 illustrates these responses and
conpares themto faculty responses to the question of how
much training to teach online they received after begi nning

to teach online.

Figure 1 Duration of Training to Teach
Online

Before O After
217

N\

18+

N\

154

\

127

Number of Responses

Lessthan 5to 14 15to 30 More than
5 hours hours hours 30 hours

Faculty were asked to indicate the topics included in
training for online teaching that they received both before
and after beginning to teach online. Twenty percent of
faculty responding to this itemindi cated receiving
training in active |earning and student coll aboration
before begi nning to teach online and al nost 23%recei ved
training to put lecture notes online. Slightly over one-

third reported receiving training in designing online
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content, best practices for online education, and pedagogy

for online education, whereas over two-thirds received
training to use course managenent software and about 28%
received training in providing feedback to online students.
As indicated in Figure 2, fewer respondents reported
receiving all types of training to teach online after they
began teachi ng online when conpared to before teaching
online with the exception of active |earning and desi gni ng
online content. More faculty received training in
facilitating active learning after they began to teach
online and twel ve faculty received training in designing
online content both before and after beginning to teach

onl i ne.

Figure 2 Training Topics

Providing Feedback to Online Students

Pedagogy for Online Education

Best Practices for Online Education Before O After

Active Learning

Student Collaboration

Designing Online Content

Putting Lecture Notes Online

Using Course Management Software

Number of Responses
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When queried as to the type of software they were

trained to use before teaching online, faculty were evenly
di vi ded between Bl ackboard and WebCT, wth 11 trained to
use each system One faculty nenber reported receiving
training to use Java and another reported training to use
eCol | ege. Eight respondents were trained to use HTM. before
t hey began to teach online and 11 respondents answered
“other” in response to this item In responding to the
request to specify “other” types of software they had been
trained to use, several faculty listed Prentice-Hall’s

I nteractive Math and Eduprise. Front Page, Enbanet, SERF,
and Qutl ook Express were each |isted by individual
respondents. Figure 3 shows the differences in software
training received by faculty before and after they began to

t each onli ne.
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Figure 3 Software Training
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The final survey itemdealing with training received
prior to teaching online asked respondents to discrimnate
with regard to the way in which training was delivered.
Four respondents took graduate | evel course work and 25
attended wor kshops provided by their school before
begi nning to teach online. Additionally, 13 reported
recei ving individual assistance provided by their college’'s
t echnol ogy personnel and 12 received assistance from
col | eagues before beginning to teach online. Atotal of ten
respondents attended workshops offered by professional
organi zations and for profit conpani es before they began to
teach online. Figure 4 shows that fewer faculty attended

graduate | evel courses or workshops provided by their



56
institution or a professional organization after begi nning

to teach online but nore faculty reported receiving
i ndi vidual instruction fromthe school’s technol ogy
per sonnel and assi stance from col | eagues after beginning to

t each onli ne.

Figure 4 Different Ways Training Is Received

I I I
| Before O After|

Workshop provided by a for profit company

Graduate Level Course Work
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Other

Assistance from colleagues

Individual Instruction provided by your institution's
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Workshops Provided by your institution
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The second part of the survey consisted of a Likert
scal e where faculty responded to itens on a scale from one
to five with one being “strongly disagree’ and five

“strongly agree.” The conplete results on this portion of
t he survey can be found in Appendi x E.
Most faculty di sagreed that the training they received

prior to teaching online adequately prepared themto teach

online. Seventeen faculty chose disagree or strongly
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di sagree in response to this item six were neutral, 10

agreed, and two strongly agreed.
In responding to the statenment “Faculty do not need

training to teach online,” 25 respondents strongly

di sagreed, five disagreed, three were neutral, and only two
strongly agreed. Another itemread “I spent too nuch tine
on training prior to teaching online.” Twenty-eight of the
35 survey respondents disagreed or strongly disagreed with
this statenent, five were neutral, and only two agreed or
strongly agreed.

The final itens relating to training focused on
training to use course nanagenent software and training in
facilitating online interaction anong students. Twenty-five
respondents agreed or strongly agreed that training in
course managenent software woul d have been hel pful and 21
said they woul d have benefited fromnore training in
facilitating online interaction anong students before they
began to teach online. Wen asked if they woul d have
benefited fromnore training in facilitating online

interaction anong students after they began to teach

online, 19 respondents agreed or strongly agreed.
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Best Practices in Online Education

In order to assess the degree to which faculty
t eachi ng online undergraduate mat hematics courses
i ncor porate recogni zed best practices for online education
into their courses, twelve itens on the Likert scale
section of the survey referenced best practices in online
education. Table 3 lists the survey itens related to best
practices in online education and the percentage of

partici pants who agreed or strongly agreed with each

st at enent .
Table 3: Best Practice Survey Items
1) Standards for my online classes are comparable to those for my traditional classes. 94%
2) My online students receive prompt feedback from me. 97%
3) | am satisfied with the amount of student/faculty interaction in my online courses. 56%
4) | am satisfied with the quality of student/faculty interaction in my online courses. 59%
5) Online courses encourage active learning. 74%
6) Online courses work for student who use different learning styles. 76%
7) Online students cooperate and collaborate while learning mathematics. 35%
8) Online mathematics courses are an effective way for students to learn mathematics. 76%
9) Online students spend at least as much time on task as students in traditional classes. 82%
10) My online courses are more interactive now than when | first started teaching online. 65%

Wth regard to standards, 14 faculty agreed and 19
faculty strongly agreed that standards for their online

cl asses are conparable to standards for their traditional
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cl asses. No one strongly disagreed with that statenent, one

person di sagreed, and one person was neutral.

When asked about pronpt feedback, 33 faculty agreed or
strongly agreed with a statenent that online students
recei ve pronpt feedback, one disagreed, and one did not
respond to that item

Simlarly, nost faculty indicate satisfaction with
both the anpbunt and quality of student/faculty interaction
in their online courses. Eleven faculty indicated they are
not satisfied with the anount of student/faculty
interaction in their online courses, four were neutral, and
one did not respond. The remaining 19 faculty responded
agree or strongly agree that they are satisfied with the
anount of student/faculty interaction in their online
cour ses.

Twenty faculty agreed or strongly agreed that they are
satisfied with the quality of the student/faculty
interaction in their online courses, four were neutral on
this question, one did not respond, nine faculty di sagreed,
and one strongly disagreed with the statenent.

Wil e a nunber of faculty were neutral, 25 agreed or

strongly agreed that online courses encourage active
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| earning and that online courses work for students who use

different |earning styles.

Faculty are nore divided with regard to student
col |l aboration in online courses. Wen responding to the
statenent “Online students cooperate and col |l aborate while

| earni ng mat hematics,” 11 faculty disagreed, 11 were
neutral, 12 agreed, and one did not respond. A simlar
di vi sion occurred on an item about interactivity. Responses
to “My online courses are nore interactive now t han when
first started teaching online” indicate that five faculty
di sagreed with that statenent, seven were neutral, ten
agreed, and twelve strongly agreed. Here again, one
participant did not respond to the item

A conposite best practice score for each respondent
was cal cul ated by averagi ng each person’s responses to the
Likert scale itens that dealt with best practices for
online education. Using the 1 to 5 response scale, the
conposite scores ranged froma low of 2.5 to a high of 4.9
with a nedian of 4.

“Online mathematics courses are an effective way for
students to learn mathematics” elicited primarily positive

responses. Only two faculty disagreed wth the statenent,

six were neutral, and 26 agreed or strongly agreed. Simlar
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results occurred with the statement “Online students spend

at least as nuch tine on task as students in traditional

cl asses.” Only one respondent disagreed with that

statenent, five were neutral,

agreed.

and 28 agreed or strongly

Synchronous chats and asynchronous di scussi ons

elicited varying responses fromfaculty. Figure 5 shows

t hat whereas synchronous sessions are never used by al nost

hal f of the respondents,

asynchronous di scussions are used

frequently or regularly by over 60% of the faculty

responding to the survey.

Fi gure 5 Synchronous/ Asynchronous Di scussi ons

"l schedule synchronous sessions for
my online classes ..."

Frequently
Regularly 3%
18%

Never

0,
Sometime 46%

S
12%

Rarely
21%

"| facilitate asynchronous discussions for
my online classes ..."

Never
69 Rarely
3%
Frequently
36% .
Sometimes
29%
Regularly

26%
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Faculty Beliefs Regardi ng Online Educati on

Table 4 illustrates the percentages of faculty
surveyed who agreed or strongly agreed with the itens
related to faculty beliefs about online education.
Overwhel m ngly, faculty agreed or strongly agreed that
online classes take nore tinme and are nore difficult to
teach. Twenty-four faculty agreed or strongly agreed that
they spend nore tinme teaching an online class than a
traditional class and 26 faculty agreed or strongly agreed
that teaching online is nore difficult than teaching in a
traditional classroom

Table 4: Faculty Beliefs

Question Percent
I spend more time teaching an online class than a traditional class 71%
Teaching online is more difficult than teaching in a traditional classroom 74%
Students find online courses more difficult than traditional classroom courses. 76%
Online students learn mathematics. 88%
Online mathematics courses are an effective way for students to learn 76%
mathematics.

There are some undergraduate courses that should not be taught online. 69%
Developmental mathematics courses can be taught online. 77%
Online courses are as effective as on-campus classes in teaching mathematics. 68%
I enjoy teaching online. 88%
| hope to continue teaching online classes. 97%

Approxi mately the sane nunber of respondents, 26,
agreed or strongly agreed that students find online courses
nore difficult than traditional courses and none of the

respondents strongly disagreed with that statenent.
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Faculty were al nbst unani nous that students enrolled

in online mathematics courses are performng at a | evel
comensurate with their peers in on canpus mat hematics
courses. Four faculty were neutral on that statement but 30
agreed or strongly agreed, and one did not respond. A
simlar item “Online mathematics courses are an effective
way for students to |learn mathematics,” elicited slightly

| ess positive responses. Two faculty di sagreed, six were
neutral, one did not respond, and 26 agreed or strongly

agr eed.

Survey participants agree that there are sone
under gr aduat e mat hemati cs courses that should not be taught
online. Only eight faculty disagreed with that statenent,
three were neutral, one did not respond, and 24 agreed or
strongly agreed. \Wen asked if devel opnental mathematics
courses can be taught online, four faculty disagreed, four
were neutral, 19 agreed, and eight strongly agreed. Faculty
i ndi cated belief that online courses are effective. Only
six faculty disagreed with the statenent “Online courses
are as effective as on canpus courses in teaching
mat hematics,” five were neutral, one did not respond, and

23 agreed or strongly agreed.
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Survey respondents enjoy teaching online. Two faculty

did not respond to this item four were neutral, and 29
responded that they agreed or strongly agreed with the
statenent “1 enjoy teaching online.” Consistent with that
response, 33 of the respondents agreed or strongly agreed
that they intend to continue teaching online classes, one
was neutral, and one did not respond.
Focus Group Interviews

Four focus groups were conducted with 14 faculty who
conpl eted the survey and indicated that they would be
willing to participate in an interview Three focus group
interviews were conducted face-to-face, the fourth was
conducted online, and each focus group contai ned three or
four faculty nmenbers. In reporting the results of these
interviews, approximtely 50% of the participants are
quoted. In order to preserve confidentiality, no nanmes are
used with these quotations.

Online courses taught by these faculty range from
Begi nni ng Al gebra t hrough Busi ness Cal cul us and i ncl ude
several mathematics courses designed specifically for non-
mat h nmaj ors such as Liberal Arts Mathematics and

Mat hematics for Teachers.
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Denogr aphi cs of Interview Participants

Two of the faculty interviewed indicated that they
teach hybrid courses in addition to online courses and one
person teaches only hybrid courses. Geographically, faculty
interviewed teach online courses for colleges located in
Arkansas, Delaware, Georgia, Illinois, Mchigan, New
Mexi co, North Carolina, Chio, Cklahoma, Pennsylvania,

Texas, Utah, and Washington. As to gender, there were five
mal es and nine fenal es intervi ened.

Technol ogy Trai ning Reported by Interviewed Faculty

In response to the question of what kind of training
t hey had before beginning to teach online several replied
“none.” In every interview at |east one faculty nenber
stated that they began teaching online early and that,
subsequently, their college instituted a formal training
program When one instructor asked, “How do | do this?”
he/ she was gi ven the software package FrontPage along with
t he manual and told that was all he/she woul d need.
Five faculty who participated in the interviews stated that
they did not receive any training to teach online prior to
begi nning to teach online. Fifty percent of those

interviewed indicated that they received sone training
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prior to teaching online and only two reported receivVving

extensi ve training.

Those faculty whose school s use course managenent
systens received training on howto use the system and
several also received training in devel opi ng web pages.
Several faculty reported going to conferences and attending
mat hemat i cs wor kshops because their institution offers only
generic workshops and “generic tends to be for the Hi story
and English people.” One of these participants, after
attendi ng a nunber of |1 CITCM and AMATYC conferences and
wor kshops, organi zed a three-day summer wor kshop under the
auspi ces of a state professional organization. That
conference was specifically concerned with how to teach
mat hemati cs onli ne.

Approxi mately half of the faculty interviewed reported
receiving additional training to teach online after they
began teaching online. Two stated that, after they began
teachi ng online and nmade the adm ni stration aware of the
need for training for faculty to teach online, their
college instituted training. In separate interview
sessions, two other participants reported taking graduate

| evel course work in online education. One of these stated



67
their reason for taking a graduate course online was to

experience online learning fromthe student perspective.

Pedagogi cal Trai ning Reported by Interviewed Faculty

The next interview question asked faculty if they had
recei ved any pedagogical training to teach online. Ten of
the faculty interviewed stated that they had not received
any pedagogical training. Only two people reported that the
training they received prior to beginning to teach online
i ncl uded both technical and pedagogi cal aspects of online
education. One of these is the person identified earlier
who organi zed a state conference. In setting up the
conference, this particular faculty nmenber was careful to
i ncl ude both technol ogy and pedagogy. Two other faculty
reported that they read texts containing general advice
regardi ng teaching online.

Necessary Conponents of an Online Course

After faculty discussed the training they received to
teach online, the researcher asked themto identify the
conponents of an online course that are critical for
successful online education. They identified good
comuni cation, screening students, conmunity buil ding

activities, orientation to the course, and cl ear
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expectations as essential conponents of a successful online

cour se.
Al'l four focus groups identified the need for good

comuni cati on between faculty and students as a necessary

conmponent of a successful online course. During one of the

focus groups, all participants enphasized that good

comuni cation inplies pronpt feedback frominstructors. One

of the participants in this group characterized it as a

pr of essi onal obligation and another stated “this is (an)

ongoi ng, constant, everyday, all day |ong, check your

email.”

The need to screen students was nentioned by faculty
interviewed. Participants noted that online mathematics
courses are not appropriate for every student and sone
described the difficulties encountered by students
attenpting to take online courses w thout a conputer.
Because of these problens, nost faculty would |ike their
college to institute a nmandatory screeni ng process whereby
students would be pernmitted to register for online courses
only if they passed the requisite criteria. Some criteria
cited, in addition to course prerequisites, were the
ability to use a conputer, to work independently, and an

enmai | account.
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A third critical conmponent of a successful online

course that was cited by all four groups was the

devel opnent of a community of students. Two participants
described this as active learning and all groups referred
to the use of student-to-student conmmunication through
asynchronous di scussions. These di scussi ons take vari ous
forns, depending on the individual course and the use or

| ack of a course nanagenent system Thirteen of the
fourteen instructors interviewed use either discussion
boards or web boards. The only instructor who di sagreed
with the need for community building activities was the

i nstructor who taught only hybrid courses. This instructor
stated that approximately one-third of the students in the
hybrid courses taught at their institution are very

i ndividualistic and “resent having to work with sonebody
el se.”

Al t hough an orientation for online students was
mentioned by faculty in every interview group, there was
sonme di sagreenent on this point. In the first interview
group only one faculty nmenber described a mandatory col |l ege
orientation without which students are not permtted to
register for an online course. No one else in that

interview group conmented on this. In both the second and
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third interview groups, faculty were unani nous that student

orientations should be required, and in the fourth
interview group there was di sagreenent about the need for
student orientation. Three of the four faculty nmenbers in
the | ast group mentioned the need for a student
orientation. One of them planned to add an orientation
conponent to his/her course, another stated that “the
orientation saved nme multiple headaches with basic
guestions on the setup of the course,” and the third stated
that, when polled, nmy students “indicated that the
orientation session was needed and nost hel pful to get them
started.” However, the fourth faculty nenber in this group
stated that she had di scontinued an orientation and,

al t hough students in previous terns had said the
orientation should be required, she found no significant

di fference between cl asses where the orientation was

requi red and those where it was not required.

The need for clear expectations and structure in an
online course was nmentioned in three of the four interview
groups. One group discussed this at great |ength, conparing
their experiences. Several faculty in the group noted that
they | earned of the need for structure only through

experience. In the words of one faculty nmenber, “I thought,
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| " m doing Coll ege Algebra, this is not devel opnental nath,

| don’t need to hold their hand, big mstake.” Whereupon
anot her person in this group responded, “even in Conplex
Anal ysis, they need the structure too. They’'re human too.”

Necessary Training for Faculty to Teach Onli ne

Finally, after discussing the training they received
and identifying the conponents of a successful online
course, participants were asked to identify the training
t hey believe should be required for faculty prior to
t eachi ng under graduate mat hemati cs courses online. Every
group expressed the belief that sone training should be
requi red and participants were unani nous in the belief that
this training should include both technol ogy and pedagogy.
Three of the four groups listed taking a class online and
mentoring as additional required training.

Al t hough all interviewees agreed that technol ogy
trai ning should be required for all faculty before they
begin teaching online, faculty di sagree on what constitutes
technological literacy. In particular, one group discussed
the use of HTM.,, course managenent systens, and Front Page.
Wi le they did not agree on the need for HTM.,, they did
agree that the conputer literacy obstacles are going to

fade and they expressed the belief that the technol ogy has



72
becone easier to use and, over tine, will continue to

become nore transparent. O her groups expressed the desire
for followup technology training to be offered on an as
needed basis. Several of the faculty interviewed stated
that the technology training they received nmade nore sense
the second tinme. In the words of one faculty nenber,
“.training | received the second tine nmade nore sense once
| had taught a course using ”

Faculty interviewed were al so unani nous that required
training for faculty to teach online should include
pedagogi cal as well as technical elenents. The main thread
for pedagogical training was the ability to engage students
online. Participants stated that this should include
training in learning styles, facilitating online
di scussi ons, psychol ogy of the online student, and
assessnent and eval uation for online courses. One
partici pant enphasi zed the need for online faculty to be
conversant with AMATYC standards and the use of pedagogies
that require inquiry. Another participant indicated the
need for nore tine for faculty to experinent, and a third
stated that faculty should be conpensated for time spent in

both training and course devel opnent.
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As indicated at the beginning of this section, three

out of four faculty focus groups also stated that taking a
course online should be part of the training required
before faculty begin to teach online. Everyone in these
groups agreed that, since experience is often the best
teacher, it is inperative to have the student experience.
As one online instructor explained, “you realize a | ot of
things, like the nunber of emails and postings | had to

| ook at and all the different things | had to go to ...it
woul d take me hours and hours.”

The sane three faculty groups that identified the need
for faculty to take an online course al so suggested that
training for faculty to teach online should include a
ment ori ng conponent. Throughout the interviews, individual
faculty in these groups referred to their early experiences
wi th online teaching and naned col | eagues who had nent or ed
them Several said that they do not think they would have
continued teaching online if it had not been for the
encour agenment and assi stance they received froma
col | eague. One faculty nenber explained that his/her
college is instituting a nmentoring program wher eby
prospective online faculty will act as teaching assistants

in online courses in order to “get their feet wet before
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taking a class of their own.” The institution is increasing

t he nunber of students in these online sections as a way of
financing the program Sone faculty, who did not
specifically mention nmentoring, referred instead to
di scussi on groups. At one school the distance |earning
faculty neet regularly for a roundtabl e discussion about
their experiences. Another participant stated that distance
| earning |istservs had proven extrenely hel pful.
Statistical Analyses

A Spearman correlation was cal cul ated to determ ne the
strength of the relationship between duration of training
for online instruction and faculty incorporation of best
practices. In order to rank faculty’s incorporation of best
practices, a conposite best practice score was cal cul ated
for each respondent by averagi ng each individual’s
responses to those itens on the survey related to best
practices in online education. Faculty were then ranked
based on their conposite scores. Wen the best practice
ranks were conpared with faculty rank based on duration of
training received to teach online, the resulting Spearnman
correlation, rg = .104, was not significant.

Since there was no significant correlation between

faculty training to teach online and faculty incorporation
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of best practices in their online courses as indicated by

their conposite best practice score, the researcher
separated the respondents based on type of training
reported and a Spearnman correl ati on was cal cul ated for
training to teach online and best practices for only those
faculty who reported receiving training in either best
practices for online education or pedagogy for online
education. There were 16 faculty in this group and the
correlation was rs = .006, again indicating no significant
correl ati on.

Alternatively, the researcher isolated only those
faculty who received training in both best practices for
onl i ne education and pedagogy for online education. There
were seven faculty in this group. Wien a Spear man
correlation was cal cul ated for duration of faculty training
to teach online and faculty incorporation of best practices
in online education for this group, the value of the
coefficient was rs = -.06, again indicating no significance.

Because the research did not denonstrate a significant
correlation between faculty training to teach online and
faculty use of best practices for online education, the
resear cher cal cul ated anot her Spearman correl ation

conparing faculty experience in online teaching and their
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use of best practices. This tine rg = .283683. The critical

value for alpha = .05 is .283. Thus, the correl ation
bet ween faculty experience in online teaching and faculty
i ncorporation of best practices is significant. Table 5

summuari zes the results of these statistical cal cul ati ons.

Table 5: Spearman Coefficients
Correlation of Faculty Incorporation of Best Practices with: | rs=

1) Training Before .104
2) Pedagogical or Best Practice Training .006
3) Pedagogical and Best Practice Training -.06

4) Online Teaching Experience .284
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CHAPTER 5

DI SCUSSI ON
I ntroduction
The purpose of this study was to exam ne the training
to teach online received by faculty who teach undergraduate
mat hemati cs courses online and to assess the effectiveness
of that training. Accordingly, an online survey was
distributed to 64 faculty who teach undergraduate
mat hemati cs courses online. Thirty-five faculty responded
to the survey, a response rate of 55% A subset of these
faculty later participated in either a face-to-face or an
online focus group interview.
Research Results
The study sought answers to five distinct research
guestions. Answers to each question are presented in a
separate section for the sake of clarity.

Formal Training or Self-Taught?

The first research question asked whether faculty take
advant age of formal courses or if they are self-taught. As
i ndi cated in chapter four, survey responses show that the
majority of faculty surveyed received sone formal training
before beginning to teach online. Twelve of the 35 faculty

reported receiving less than five hours of training to



78
teach online before beginning to teach online in response

to survey itemnunber 11. Wen asked to identify the
different ways they received training before beginning to
teach online (itemnunber 14), five of those 12 faculty
sel ected “other” and expl ained that they received no
training to teach online.

O the 14 faculty interviewed, five also stated that
they received no training to teach online prior to
begi nning to teach online mat hemati cs courses. However, a
check of the survey results indicated that only two of the
faculty who indicated receiving no training on the survey
were interviewed. Hence it can be stated that a total of
ei ght faculty out of 35 survey participants, about 23%
recei ved no training before beginning to teach online.

As indicated in Figure 1, the nbst common response was
“l'ess than five hours” to both the before and after survey
itenms nunbered 11 and 15. Twelve faculty reported receiving
|l ess than five hours of training after beginning to teach
online and, based on their responses to other questions,
six of the 12 actually received no training after beginning
to teach online. An additional cross-check of the data
reveal ed that, of the six faculty who reported receiving no

training to teach online after beginning to teach online,



four also reported receiving no training to teach online
bef ore beginning to teach onli ne.

Therefore, in this group of 35 faculty nmenbers who
t each under graduat e mat hemati cs courses online, 11% have
not received any training at all to teach online. It is
inmportant to note that these are experienced online

faculty. Exam nation of their responses to survey item
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nunmber two reveal ed that only one of the four reported | ess

t han one year of online teaching experience, one had
between two and three years of online teaching experience,
anot her reported between four and five years of online

t eachi ng experience, and the fourth had over five years of
onl i ne teachi ng experience.

These findings indicate that the majority of faculty
who teach online undergraduate nmathematics courses are not
sel f-taught. They do receive training and nost of that
trai ning occurs before faculty begin to teach online
courses. During focus group sessions, only 14% of the
faculty interviewed noted readi ng books about teaching
online and the sane percentage spoke of the val ue of
di stance | earning discussion groups and |istservs. These
| ow nunbers indicate that nost faculty who do not receive

formal training are also not self-taught. That is, nost
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participants in this study who did not receive fornmal

training to teach online did not seek information from
books, discussion groups, or |istservs.

Differences in Training Before and After

The second research question asked when faculty who
t each undergraduate mat hemati cs courses online receive
training to teach online, whether their training occurs
before and/or after they begin to teach online, and if
there is a difference between the types and duration of
training received before and after beginning to teach
online. Figure 1 denonstrates that nore faculty received
between five and 30 hours of training before beginning to
teach online than after but that, in the other categories,
“l ess than 5 hours” and “nore than 30 hours”, nore
participants received training after beginning to teach
online. Thus, after beginning to teach online, slightly
nore than half of the participants received little or no
addi tional training and approxi mately 14% of them received
extensive additional training, nost cormonly in the form of
graduate | evel courses.

Regarding training topics, the only topic that
occurred nore often in training after than before was

active learning. The difference here (see Figure 2) is
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slight and could be due to sanpling error caused by the

relatively small size of the sanple. However, the increased
frequency of training in active learning after faculty
began to teach online could al so be due to increased
enphasis on this topic during recent years, especially
within the mathenmatics comunity.

O greater significance is the fact that participants
clearly received nore training in using course nanagement
software than any other training topic. Both before and
after beginning to teach online, training to use course
managenent software was reported significantly nore often
than any other topic. This is also illustrated in Figure 3,
whi ch details training to use various types of software.
Training for Blackboard and WebCT, both popul ar course
managenent systens, was reported nore frequently both
before and after faculty began to teach online than any
ot her software training. Significant nunbers of
participants indicated that they use these course
managenent systens and, based on faculty interviews, the
nunber of responses indicating training after beginning to
teach online is likely due to the fact that participants
began teaching online before their institution made this

particul ar software avail abl e.
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Wor kshops provided by the faculty nmenber’s institution

are by far the nost comon training delivery nethod. Over
70% of the participants received training at such workshops
prior to teaching online and 60% att ended wor kshops at
their institution after they began to teach online. In
contrast, only 11% of participants attended workshops by
for profit conpanies or conpleted graduate | evel course

wor K.

Based on di scussions during the focus group
interviews, it was concluded that this discrepancy is due
to the fact that participants did not have the tinme and/or
necessary funds to seek training fromsources other than
their own institutions. Survey responses to item nunber
seven indicate that only 14% of the participants receive
addi ti onal conpensation for teaching online courses
al though, in response to survey itens nunber 24 and 25,
approxi mately three-fourths of respondents say that online
courses require nore tine and are nore difficult to teach
Thirty-three of the faculty who responded to the survey
teach at two-year institutions where the typical full-tine
teaching load is 15 credit hours per term That woul d nake
it very difficult to devote tine to seeking training from

out si de sources such as graduate | evel courses, or
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wor kshops offered by for profit or professional

or gani zat i ons.

Trai ning Faculty Perceive As Benefi ci al

The third research question was designed to identify the
training that faculty perceive as beneficial. Results of
both the online survey and focus group interviews
denonstrate the need for training for faculty to teach
online. Exam nation of responses to survey item nunber 21
reveal ed that 85% of participants believe that faculty need
training to teach online. Sixty percent responded that they
woul d have benefited fromnore training in facilitating
online interaction before they began to teach online, and,
during focus group interviews, faculty expressed di sconfort
and resentnment with regard to their |ack of training. They
repeat edly expressed frustration at having to “rei nvent the
wheel .”

When asked to identify the training that they believe
shoul d be required before faculty begin to teach
under graduat e nat hemati cs courses online, all participants
in the focus group interviews agreed that both technical
and pedagogi cal training should be required before faculty

begin to teach online.
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Faculty who participated in the focus group interviews

did not agree, however, on the contents of required
technical training. Sonme believe that faculty nust have
knowl edge of HTM. while others believe that the current
state of avail abl e technol ogi es has made this unnecessary.
In one focus group, several faculty nenbers addressed
the technical difficulty of comrunicating nmathematics
online. Whether in a synchronous chat room an asynchronous
di scussi on board, or on email, only | anguage can be used on
the Internet. One of the toughest problens faced by
mat hematics faculty is translating nmathematical synbol s
into the English | anguage in such a way that students
relate the words to the synbols. MathM., a relatively new
software on the market, purports to solve this problem by
maki ng mat hemati cal synbols HTM. conpati bl e but only one
participant in this research reported receiving training in
Mat hML and, in the words of another participant, “no one
has really done a good job with that.” In another focus
group, one faculty nenber indicated that she circunvents
t he probl em by having students fax honework to her rather
than attenpting to submt their assignnments online. Oher

faculty spoke of students’ difficulties with verbalizing
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mat hematics and related that they use witing assignnments

to assist students to inprove their abilities in this area.

Regardi ng technical training, focus group participants
did agree that faculty nust be trained to use course
managenent systens if their institution uses such a system
to provide online courses. Survey results indicate that
training to use course managenent systens is currently
bei ng provi ded, although not always before faculty begin to
teach online. Al 29 participants in this research who
teach online courses using course nmanagenent systens did
receive technical training to use those systens although
24% of themdid not receive that training until after they
began to teach online.

Faculty interviewed agreed that pedagogical training
to teach online should include training in |earning styles,
facilitating online discussions, psychol ogy of the online
student, and assessnent and eval uation for online courses.
The concern expressed nost often anong faculty was the
difficulty of engaging students in online | earning. One
faculty nenber interviewed enphasized the need for active
| earning with the concern that an online course that
contains primarily lecture is nothing nore than an

el ectronic version of a correspondence course.
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These faculty recomendati ons are consistent with

publ i shed best practices for online education as reported
inthis study’s review of the literature. In particular,
Pal | off and Pratt note the need to devel op online
communities of learners (Palloff & Pratt, 2001). Models of
best practice enphasize the need for both interaction and
active learning, although this is nost evident in *“Seven
Principles of Effective Teaching: A Practical Lens for
Eval uati ng Onli ne Courses” (Graham et. al., 2001).

This research denonstrates that postsecondary
institutions do a relatively good job of providing
technical training for their mathematics faculty to | earn
to teach online but they do not provide adequate
pedagogi cal training. Twenty-four participants indicated
receiving training to use course nmanagenent systens before
and 16 received training after they began to teach online
yet, in response to survey itens nunbered 12 and 16, only
13 faculty received pedagogical training before and only 12
recei ved pedagogical training after they began to teach
online. Further, of the 35 participants, only three
recei ved both technical training to use course nanagenent

systens and pedagogi cal training in best practices both
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before and after they began to teach online. That is |ess

than 9% of the popul ati on.

Cour se managenent systens contain tools such as chat
roonms and di scussi on boards that can facilitate active
| earni ng and student coll aboration but faculty who teach
onl i ne undergraduate mat hemati cs courses may not be skilled
in facilitating student discussion and col | aborati on.
Learning how to use the avail able tools does not
necessarily enable faculty to effectively incorporate these
tools into their online courses, hence the need for
addi ti onal pedagogi cal training.

In addition to technical and pedagogi cal training,
three of the four faculty focus groups indicated that
training for faculty to teach online should include a
ment ori ng conponent and several faculty in each of these
groups provi ded anecdotal evidence in the form of persona
experiences that attested to the effectiveness of nentoring
for faculty who teach online courses. Several interviewees
spoke of the assistance they received from col | eagues who
teach online but nore referred to t he problens they
encount ered because they were the first at their college to
teach online and it was difficult to find colleagues wth

whomto coll aborate. The need for nmentoring is al so evident
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fromthe responses to itens nunbered 14 and 18 of the

online survey where participants indicated that they

recei ved nore personal instruction after they began to
teach online. This is consistent with Cravener’s
recomendation of a nentoring conponent along wth ongoing
t echnol ogy support in her psychosocial nodel of faculty
devel opnment (Cravener, 1999), and with both G eer
(Eduprise, 2003) and Fink’s (Fink, 2002) enphasis on the
need for ongoing support for faculty who teach online.

| ncl usi on of Best Practices for Online Courses

Faculty recomendati ons that required pedagogi ca
training should include el enents such as the ability to
engage students online indicate that faculty do recognize
the need to incorporate best practices in their online
courses. Wien asked to identify conmponents critical to the
success of online courses, faculty listed good
comuni cation, conmmunity building activities, and cl ear
expectations, all of which are accepted best practices in
onl i ne educati on.

The fact that 65% of the participants in this study
agreed that their online courses are nore interactive now
than they were at the beginning of their online teaching

career illustrates faculty incorporation of best practices
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in their online courses. As reported in chapter four,

conposite best practice scores were calculated for the 35
faculty who conpleted the survey and faculty conposite
scores ranged froma low of 2.5 to a high of 4.9 with a
medi an of 4 and a nmean of 3.867. These results indicate
that some, but not all, faculty incorporate best practices
in their online courses.

Furt her research could determne the reason for this
di screpancy but it is consistent wth responses to survey
itens related to training. The ngjority of faculty who
participated in the study did not receive pedagogi cal
training to teach online nor did they receive training in
best practices for online education. Only 12 of the 35
participants reported receiving training in best practices
for online education prior to beginning to teach online and
only eight received such training afterward. That is a
maxi mum of 57% of participating faculty who teach online
under graduate mat hemati cs courses receiving training in
best practices for online education. It is not surprising,
then, that on average, faculty “agree” with best practices
rat her than “strongly agree.”

Two additional survey itens related to best practices,

itens nunbered 44 and 45 refer to the use of synchronous
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and asynchronous course activities. Figure 5 illustrates

faculty responses to these itens. Survey results indicated
a large difference between faculty use of synchronous and
asynchronous activities. Anong the faculty responding to
this survey, 46% never schedul e synchronous sessions for
their online classes yet 62%frequently or regularly
schedul e asynchronous di scussions. During focus group
interviews, participants conmented on the difficulty of
schedul i ng synchronous sessions for online classes and
indicated that they instead rely on asynchronous activities
such as discussi on boards and web boards. In contrast,
experts such as Palloff and Pratt and Wi te and Wi ght
advocate the use of both synchronous and asynchronous
sessions to build comunity anong students enrolled in
online courses. Because only slightly nore than half of the
faculty participants in this study are satisfied with the
quality and/ or amount of faculty/student interaction in
their online courses, faculty should be exploring al
possi bl e avenues to increase and inprove facul ty/student
interaction. The lack of training in active | earning,
student col |l aboration, and providing feedback to students,
is a nore |ogical explanation for the |ack of synchronous

sessions, but further research is warranted.
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Rel ati onshi p Bet ween Best Practices and Trai ni ng

In order to answer the final research question of
whet her a rel ati onship exists between the degree to which
faculty incorporate best practices in their online courses
and the training that faculty receive to teach online,
Spearman correl ations were cal culated. As reported in
chapter four, there was no significant rel ationship between
the duration of training to teach online that faculty
recei ve before beginning to teach online and their
i ncorporation of best practices in their online courses.

One possi bl e explanation for the lack of significance
is the fact that the Spearman correl ation coefficients were
based on a nonrandom self-selected sanple and, for each
subsequent cal cul ation, the sanple was even nore refined.
The |l ack of significance is further illumnated by a nore
detail ed exam nation of faculty responses to itens dealing
with training topics. At least one-third of the
participants in this research recei ved no pedagogi ca
trai ning before beginning to teach onli ne.

Because only 10 participants received training in
provi di ng feedback to online students, only seven received
training in active |learning, and only seven received

training in student collaboration, the training that
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faculty did receive in both pedagogy and best practices

must not incorporate published best practices in online
education. The content of the best practices and
pedagogi cal training reported by faculty participants is
not clear fromthe avail able data, but the nunbers clearly
denonstrate that pedagogi cal and best practices training
received by the participants in this study did not include
accepted best practices in online education. The training
that faculty identified as pedagogi cal and/or best
practices concentrated on course structure benchmarks

(I HEP, 2000) and AFT gui del i nes (AFT, 2000) rather than on
the lessons |earned from G ahamet al. (G ahamet al.
2001). This study did not explore these training topics in
detail and further research is warranted.

The researcher anticipated that research woul d
indicate that faculty training would incorporate accepted
princi ples of best practices for online education but,
because that is not the case for the participants in this
research, a fourth Spearman coefficient was calculated to
determ ne the rel ationship between faculty use of best
practices for online education and faculty experience in
online teaching. This tinme, rs =.366, indicating

significance at the .05 | evel.
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The significance of this relationship supports the

need for a nentoring programfor faculty beginning to teach
under gr aduat e nmat hemati cs courses online. Such a program
woul d facilitate faculty incorporation of best practices in
their online courses by acquainting faculty with techniques
that the nmentor uses to foster active |earning, pronote
interaction, provide feedback, and facilitate

col | abor ati on.

Sunmary of Results

Survey and focus group interviews indicate that, for
the 35 participants in this research:

23% received no training prior to teaching online

Faculty are frustrated at their [ack of training

Few faculty receive adequate training

11% received no training either before or after

begi nning to teach online

Techni cal training should be required and shoul d

i ncl ude use of appropriate course nanagenent systens

Pedagogi cal training should include facilitating

online di scussions, assessnment and eval uation for

online courses, |learning styles, and psychol ogy of

onli ne students

Faculty do not receive training in pedagogi cal best
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practices for online education

Limtations of the Study

Survey | nstrunent

Because of the lack of research in training for online
faculty, the researcher was unable to find any published
i nstrunment that exam nes duration, topics and types of
training received by faculty preparing to teach online. For
that reason, the researcher constructed the survey used for
this data collection. Every attenpt was nade to ensure the
validity of the instrunent. Initially the instrument was
read and di scussed during a graduate sem nar on instrunent
desi gn and changes were nmade based on suggestions fromthat
group. Later, it was piloted with faculty who teach online
under graduat e mat henmati cs courses. This group did not
suggest any additional changes to the instrunent.

The content validity of the instrunment can be judged
by the consistency of responses on a number of the Likert
scale itens. Item nunber 43, “Online courses are as
ef fective as on-canpus cl asses in teachi ng mat hemati cs,”
item nunber 34, “Online mathematics courses are an
effective way for students to |l earn mathematics,” and item
nunber 37, “Online students |earn mathenatics” are

different yet simlar itenms and one woul d expect simlar
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patterns in the answers to those itens if the instrunent

has content validity. It was reported in chapter four that,
on the first of these itens, 23 faculty agreed or strongly
agreed. Simlarly, 26 faculty agreed or strongly agreed
with the second item and 30 agreed or strongly agreed with
the third. Additionally, no participants strongly disagreed
with any of these itens.

Focus Group | nterviews

Previously, it was noted that one of the interview
guestions did not elicit the type of response expect ed.
When asked to identify the necessary conponents of a
successful online course, participants gave exanpl es of
screeni ng processes and course orientations but they did
not propose any concrete suggestions for facilitating good
comruni cations. Nor did they offer any community-buil di ng
activities. The interview questions were not piloted which
may account for this discrepancy. Further, the researcher
is not skilled at conducting focus groups. It is likely
that, with a trained interviewer, the responses to this
guestion m ght have concentrated nore on activities

specific to undergraduate nmathenmatics courses.
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Sanpl i ng Procedure

Another limtation of the research is the fact that
t he respondents were not randomy selected for this study.
There is no published |list of faculty who teach
under graduat e mat hemati cs courses online. Professiona
mat hemat i cs organi zati ons such as AMATYC and MAA do not
mai ntain lists of faculty who teach mat hematics online.
Accordingly, the researcher identified survey participants
fromseveral sources. Primarily, participants were nemnbers
of the AVATYC Di stance Learning Conmittee. Additional
facul ty who teach undergraduate mat hemati cs courses online
were identified using virtual conmunity coll ege websites.
The respondents al so conprise a sel f-sel ected sanpl e.
The online survey was distributed to 64 faculty and 35
responded. That represents a response rate of only 55%

Facul ty Experience

Duri ng focus group interviews several participants
indicated that they were the first at their school to teach
online. This may, in part, account for both the |ow
duration of training to teach online received before and
the relatively high duration of training received after
faculty began to teach online. Some participants in this

study began to teach online before training was avail abl e,
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hence they may have received nore training after begi nning

to teach online than before.
Concl usi ons
This research indicates that nost of the faculty who
t each under graduate mat hemati cs courses online
are experienced classroomteachers who enjoy teaching

onli ne

receive formal training to teach online

need both techni cal and pedagogical training to teach

onl i ne

are aware of the need to incorporate best practices

in online education in their courses

| ack the skills to incorporate best practices for

online education in their courses

need i nproved pedagogi cal training

need conti nui ng, ongoi ng support and training

need mentors

shoul d experience online learning fromthe student

poi nt of view

Thirty-two of the faculty who responded to the survey
have at |east five years of classroomteachi ng experience.
Most of the faculty currently teaching online enjoy doing

so and hope to continue despite the fact that they believe
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that online courses require nore tinme and are nore

difficult to teach than traditional face-to-face classes.
Most faculty teaching online undergraduate mat hematics
courses do receive training to teach online but over 20% of
the participants in this research study received no
trai ning before beginning to teach online. Despite
recommendati ons by the AFT, Cravener, G bbons, Gold, |HEP
Pal | of f, Pratt, Wight, Wentworth, Wiite and others, 11% of
the online faculty surveyed for this study did not receive
any training either before or after they began to teach
onl i ne.
One indication of the need for additional technical
training before faculty begin to teach online is the
di screpancy between the nunber of users of course
managenent systens and the nunber of faculty receiving
training to use these systens before beginning to teach
online. The fact that 13 faculty reported receiving
i ndi vidual instruction provided by their institution's
i nstructional technol ogy departnment after they began
teaching online, can be interpreted as further evidence of
the need for additional technical training for faculty who

t each onli ne.
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The need for pedagogical training for faculty to teach

online is evident in several places in the results of this
research. On survey item nunber 22, “I would have benefited
fromnore training in facilitating online interaction anong
students BEFORE | began to teach online,” 21 faculty agreed
or strongly agreed. Al four faculty focus groups |isted
good communi cation between faculty and students as a
necessary conponent of an online course, and the fact that
22 of the survey respondents agreed or strongly agreed with
survey item nunber 38, that their online courses are nore
interactive now than when they first started teaching
online, is further evidence of the need for pedagogica
training before faculty begin to teach online. The need for
pedagogical training is also stated in Wite s witing,

Al t hough the online environment depends on conputer -

nmedi at ed comuni cation, it involves people in ways

t hat ot her exanples of distance education nmay not.

Onli ne teachi ng depends on effective conmuni cati on

attitudes and behaviors. ... Effective online teaching

is twofold: the ability to transmt nessages clearly

and accurately, and the ability to maintain positive

I nterpersonal relationships (Wite & Wight, 2000,

ppl, 10-11).



100
The lack of significant correlation between training

and faculty use of best practices for online education also
illustrates the need for nore and better pedagogi cal
training. Few participants in this research received
pedagogi cal training, even fewer received training in best
practices for online education, and still fewer received
training in specific best practices such as active |earning
and providing feedback to students, yet during focus group
interviews faculty listed community building activities and
good communi cati on as essential conmponents of an online
course. This is consistent with Wite s findings at G ant
MacEwan Conmunity Col | ege (Wiite, 2000).

Faculty are aware of the need for best practices in
online education in spite of their |ack of pedagogical
training as indicated by this research but many faculty who
t each undergraduate mathematics courses are not skilled in
facilitating active |learning. The novenment fromtraditiona
| ecture to coll aboration and active learning in
under graduat e mat hemati cs cl asses (AVMATYC, 1995) occurred
only a few years before col | eges began offering courses
online and many faculty teachi ng undergraduate nathematics
courses in classroons and online are still struggling to

devel op these new skills.
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When participants in the focus groups were asked to

identify the necessary conponents of an online course they
i ncl uded good communi cati on and comunity buil di ng
activities but their enphasis was on the need to screen
students, orient students to the course, and set clear
expectations. This is surprising because these |atter
conponents are not related to training for faculty. Rather,
t hey enphasi ze external factors that are common problens to
all types of education at the undergraduate |evel. Although
this research did not probe these responses, it is likely
that faculty enphasis on external factors is due to the
techni cal enphasis of the training they have received.
Recal | ing that they have not received pedagogical training
and that only two of them nentioned readi ng about how to
teach online, it is not surprising that this group did not
enphasi ze best practices for online education when

descri bing the necessary conponents of an online course.
They have only learned the difficulty of actively engagi ng
students online and facilitating interaction through
several years of first hand experience. Those early years
of experience with online teaching woul d have been easi er

for faculty and nmuch better for students if the faculty had



102
recei ved pedagogi cal training before they began to teach

onl i ne.

This study supports the need for continuing, on-going
trai ning and support after faculty begin to teach online.
This support is evident fromseveral areas. First, in the
words of one faculty nmenber who was interviewed, “
training | received the second tinme made nore sense once |

had taught a course using " Second, there were nore
faculty in the group receiving over 30 hours of training
after beginning to teach online than before. Third, faculty
surveyed report receiving nore assistance from col | eagues
and nore individual instruction fromtheir institutions
i nstructional technol ogy departnent after beginning to
teach online. Finally, three of the four focus groups
listed a nentoring conponent as part of the training that
t hey suggest should be required for faculty to teach
under graduat e mat hemati cs courses onli ne.

The positive correlation between faculty online
t eachi ng experience and faculty incorporation of best
practices in their online courses supports the concept of
mentoring. Training, as it has been offered in the past,

does not seemto positively affect faculty use of accepted

best practices for online education, however the nore
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online teaching experience a faculty nenber has, the nore

he/ she incorporates best practices in his/her online
courses. An experienced faculty nentor should have a
positive effect on the degree to which a faculty nenber who
is new or relatively inexperienced with regard to online
education, incorporates accepted best practices for online
educat i on.

A final conclusion is the need for faculty to receive
at least a portion of their training to teach online
t hrough an online course. G bbons and Wentworth al so
recommend that training be designed to allow prospective
instructors to experience the type of online collaboration
and di al ogue that is necessary for student success in this
medi um (G bbon & Wentworth, 2001). The need for faculty to
experience online learning fromthe student point of view
in order to fully understand online education was
enphasi zed by three of the four faculty focus groups
interviewed. Survey results showed that 19 of 35 faculty
partici pants had taken an online course and, in the words
of one respondent, “you realize a lot of things, ...it

woul d take nme hours and hours.”
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Recommrendati ons for Additi onal Research

O her than the difficulty of comunicating mat hemati cs
online, as expressed during several focus group interviews,
this research did not find any indication that teaching
mat hematics online is significantly different fromteaching
ot her disciplines online. To the extent that teaching
under graduat e mat hematics online is simlar to teaching
ot her undergraduate courses online, the results of this
study may generalize to other disciplines. Future research
could seek to replicate this study with undergraduate
English faculty, undergraduate Liberal Arts faculty, and/or
under graduat e Science faculty. Examning simlarities and
di fferences anong the various discipline faculty could |ead
to better preparation for all faculty to teach online.

Future research should al so be conducted to determ ne
the extent to which pedagogical training for faculty to
teach online incorporates accepted best practices for
onl i ne education. Because this study found no significant
correlation between training to teach online and faculty
i ncorporation of best practices in their online courses,
further research i s warranted.

This research found a large difference between faculty

use of synchronous and asynchronous sessions for online
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courses. Mst faculty who participated in this study use

asynchronous di scussions on a regular basis but do not
schedul e synchronous sessions. This is contrary to
publ i shed best practices for online education, and,

t herefore, further research should be conducted to
determne the feasibility and efficacy of synchronous
sessi ons for undergraduate courses that are conducted
online and to determ ne whether lack of training in
facilitating online discussions is the true reason faculty
do not schedul e synchronous sessi ons.

Finally, the faculty interviewed for this study
recomended nentoring as a necessary conponent of training
to teach online although none had experienced a forma
mentoring program Further research in this area should be
conducted to investigate the effectiveness of fornal
mentoring prograns for faculty to teach online. The
Maryl and FOTTC project (Maina & Keeton, 2001) is an exanple
of a formal nentoring programthat should be investigated
further.

Recommendati ons for Faculty Training To Teach Online
Training prograns for faculty to teach online
under gr aduat e mat hemati cs courses shoul d contain four major

conponent s:
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Techni cal training

Pedagogi cal training
Ment ori ng

Onl i ne course work

At a mninmm technical training should include both
t he course nanagenent systemthat will be used to deliver
the online course and the use of software that facilitates
comuni cati ng mat hematics via the Internet.

Pedagogi cal training nust enphasi ze accepted best
practices for online education such as those published by
| HEP or Graham et al. or Chickering and Ganson’ s Seven
Principles for Good Practice in Undergraduate Education.
Specifically, faculty should receive training in
facilitating interaction and discussion in online courses,
in facilitating active |earning and col |l aboration online,
in assessnment and eval uation for online courses, and in
community-building activities for online courses.

Sone portion of either the technical or pedagogi cal
training for faculty to teach online should be delivered
online so that faculty experience online education fromthe

student point of view
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Finally, nmentoring should be provided both as faculty

begin to teach online and as they gain experience with this
medi um

Ko & Rosen, Palloff and Pratt, Wite and Wi ght, anong
ot hers, have witten books designed to assist faculty in
maki ng the transition fromthe classroomto online
education. The Learning Resources Network (LERN), Learning
to Teach On-Line (LeTTQL), and others, offer online courses
for faculty to learn to teach online but nost faculty are
not benefiting fromthem As one interviewe said, she was
handed a software manual and told it was all she would
need. Now, that faculty nmenber hel ps plan sem -annual
faculty institutes at her college where faculty receive
both techni cal and pedagogical training to teach online.
Anot her intervi ewee described a new nentoring programthat
hi s/ her institution is beginning for faculty to teach
online. The literature illustrates that sonme coll eges,
uni versities, and even state systens such as in Maryl and
and Tennessee, offer training that incorporates both
techni cal and pedagogi cal aspects as delineated in
publ i shed best practices for online education. However,

this study denonstrates that nost two-year coll eges are not
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yet offering adequate training for faculty to learn to

t each onli ne.
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Dear Col | eague:

| amwiting to request your assistance with a research project.
The purpose of the project is to identify the types of training
provi ded to undergraduate mat hematics faculty who teach online

and to neasure faculty satisfaction with that training. This is
my doctoral dissertation project and | would greatly appreciate

your input.

You are receiving this survey because you are listed as a nenber
of AMATYC s Distance Learning Commttee and/or have been
identified as teaching an undergraduate mathenmatics course

onl i ne.

| amvery thankful to you for your assistance with this
project. Please conplete the online survey by clicking on the

link: http://wwcgi.ccac. edu/ survey/ Pankowski . ht n

| f you have never taught an online mathematics course please do
not conplete the survey. |[If you know of soneone el se who

t eaches online undergraduate nmat hemati cs courses pl ease fee
free to forward a copy of this email to them and/or contact ne

and | will email them personally.



120

Thank you,

Peg PankowsKki

Mat hemat i cs Prof essor
CC of All egheny County
AVMATYC Secretary

(412) 469- 6228
npankowski @cac. edu

npankows @ol . ¢onmttp://www-cgi.ccac.edu/survey/Pankowski.html
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Consent to Participate in a Research Study

TI TLE: How Do Undergraduate Mathematics Faculty Learn To
Teach Online?
| NVESTI GATOR: Margaret (Peg) Pankowski

Community Col | ege of All egheny County

1750 A d dairton Road, Route 885

West Mfflin, PA 15122

412-469- 6228
ADVISOCR Dr. WIlliamP. Barone, Chair of the Departnent of
I nstruction and Leadershi p, School of Education, Duquesne
University, 412-396-6111
SOURCE OF SUPPORT: This study is being perforned as parti al
fulfillment of the requirenments for the doctoral degree in
I nstruction and Leader ship at Duquesne University.
PURPOSE: You are being asked to participate in a research
project that seeks to investigate how undergraduate
mat hemati cs faculty learn to teach online. Your
participation will consist of conpleting an online survey.
Sonme participants will later be asked to participate in a
taped interview.
CONFI DENTI ALI TY: Your nane will never appear on any survey
or research instruments. No identity will be nmade in the

data analysis. Al witten nmaterials and consent forns wl |
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be stored in a locked file in the researcher’s honme. Al

online materials will be stored on a secure server. Your
responses will only appear in statistical data sumari es.
Al materials will be destroyed at the conpletion of the
resear ch.
RI GHT TO W THDRAW You are under no obligation to
participate in this study. You are free to w thdraw your
consent to participate at any tine.
SUMVARY OF RESULTS: A summary of the results of this
research will be supplied to you, upon request, upon
conmpl etion of the study.
VOLUNTARY CONSENT: | have read the above statenents and
under stand what is being requested of ne. | al so understand
that nmy participation is voluntary and that | amfree to
wi t hdraw ny consent at any tine, for any reason. On these
terms, | certify that | amw lling to participate in this
research project.
| understand that should | have any further questions about
ny participation in this study, | may call Dr. Paul Richer
Chair of the Duquesne University Institutional Review Board
(412- 396- 6326) .

| agree to participate

| do not agree to participate
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Consent to Participate in a Personal Interview

TI TLE: How Do Under graduate Mathematics Faculty Learn To
Teach Online?
| NVESTI GATOR: Margaret (Peg) Pankowski

Community Col | ege of All egheny County

1750 A d dairton Road, Route 885

West Mfflin, PA 15122

412-469- 6228
ADVISOCR Dr. WIliamP. Barone, Chair of the Departnent of
I nstruction and Leadership, School of Education, Duquesne
University, 412-396-6111
SOURCE OF SUPPORT: This study is being perforned as parti al
fulfillment of the requirenments for the doctoral degree in
I nstruction and Leadershi p at Duguesne University.
PURPOSE: You are being asked to continue your participation
in the research project “How Do Under graduate Mathematics
Faculty Learn To Teach Online by now participating in a
personal interview with the researcher. The interviews wl|
be tape recorded to ensure accuracy.
CONFI DENTI ALI TY: Your nane will never appear on any survey
or research instrunents. Your voice will never be used in
the results of the study. No identity will be nade in the

data analysis. Al recordings, witten materials and
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consent fornms will be stored in a locked file in the

researcher’s home. Al online materials will be stored on a
secure server. Your responses will only appear in
statistical data summaries. Al materials will be destroyed

at the conpletion of the research

RI GHT TO W THDRAW You are under no obligation to
participate in this study. You are free to w thdraw your
consent to participate at any tine.

SUMVARY OF RESULTS: A summary of the results of this
research will be supplied to you upon request at the

conmpl etion of the study.

VOLUNTARY CONSENT: | have read the above statenents and
under stand what is being requested of ne. | al so understand
that nmy participation is voluntary and that | amfree to
wi t hdraw ny consent at any tine, for any reason. On these
terms, | certify that | amwlling to participate in this
research project. | understand that should I have any
further questions about ny participation in this study, |
may call Dr. Paul Richer, Chair of the Duguesne University

Institutional Review Board (412-396-6326).

Participant’s Signature Dat e
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L earning To Teach Mathematics Online

Directions. Answer the following questions only in relation to mathematics courses that

you teach wholly online. That is, courses that do not meet in a scheduled on campus
room.

| Teaching Experience: This first group of questions is demographic in nature.
Answer each question by placing a check on the appropriate line.

1. How many years of traditional classroom teaching experience do you have?
___Lessthan 1 year ___2yearstolessthan3years 4 yearsto lessthan 5 years
__lyeartolessthan2years _ 3yearstolessthan4years _ 5yearsor more

2. How many years of online teaching experience do you have?
___Lessthan 1 year ___2yearstolessthan3years 4 yearsto lessthan 5 years
__lyeartolessthan2years _ 3yearstolessthan4years __ 5yearsor more

3. What mathematics courses have you taught online? Check all that apply.

Developmental Mathematics Trigonometry
Intermediate Algebra Calculus

College Algebra Statistics

Liberal Artg/Finite Mathematics Differential Equations
Precalculus Other (please specify)

4. Which of the following methods do you use to create materials for your online
class(es)? Check dl that apply:

WEBCT ECOLLEGE  JAVA
BLACKBOARD HTML ____ MATHML
Other (Please specify)
5. What is the maximum number of students in an online course at your institution?
Lessthan 12 _16-20 _26-30
12-15 _21-25 _____ Morethan 30

6. Does your school compensate faculty for developing online courses?
Yes No

7. Does your school provide additional compensation for faculty who teach online
Courses?
Yes No
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8. Why did you begin to teach mathematics online?

| chose to teach online
My dean/administrator designated one of my courses to be offered online
The college insisted that we offer online mathematics courses and no one else
was willing to teach them

9. Are online courses at your institution considered as faculty intellectual property?
Yes No | don’t know

10. How would you categorize your college?

Two-Y ear Four-Y ear Other

I Training Experience: Questions #11-18 ask for information about the types of
training to teach online that you have received. The questions are divided into two
sections. Before and After. Answer by placing checks on al appropriate lines.

BEFORE: Answer Questions #11-14 based on training that you received prior to
teaching any online courses.

11. How much training for online teaching did you receive before beginning to teach
online?

__ Lessthan5hours _ 5-14hours _ 15-30hours __ Morethan 30
hours

12. Check all types of training to teach online that you received BEFORE teaching
online.

Active Learning Providing feedback to online students
Student Collaboration Using Course Management Software
Putting lecture notes online Best Practices for online education
Designing online content Pedagogy for online education

Other (Please specify)
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13. Types of software that you were trained to use BEFORE teaching online:

WEBCT ECOLLEGE JAVA
BLACKBOARD HTML MATHML
Other (Please specify)

14. What are the different ways that you received your training for online teaching
BEFORE
teaching online? Check all that apply.

____ Graduate Level Course Work

____Workshop(s) provided by your school

____Individual instruction/help provided by your school’ s technology personnel

____Assistance from colleague(s)

___Workshop/Short Course provided by professional organization such as
AMATYC.

____Workshop/Short Course provided by afor profit company such as LERN or
Syllabus.

____ Other (Please specify)

AFTER: Answer Questions #15- 18 based on training that you received after beginning
to teach online courses.

15. How much training for online teaching did you receive after beginning to teach
online?

__ Lessthan5hours _ 5-14hours _ 15-30hours __ Morethan 30
hours

16. Check all types of training to teach online that you received AFTER teaching online.

Active Learning Providing feedback to online
students

Student Collaboration Using Course Management Software

Putting lecture notes online Best Practices for online education

Designing online content Pedagogy for online education

Other (Please specify)
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17. Types of software that you were trained to use AFTER beginning to teach online:

WEBCT ECOLLEGE JAVA
BLACKBOARD HTML MATHML
Other (Please specify)

18. What are the different ways that you received your training for online teaching
AFTER you

began to teach online? Check all that apply.

___ Graduate Level Course Work

___ Workshop(s) provided by your school

____Individual instruction/help provided by your school’ s technology personnel

____Assistance from colleague(s)

___Workshop/Short Course provided by professional organization such as
AMATYC.

____Workshop/Short Course provided by afor profit company such as LERN or
Syllabus.

____ Other (Please specify)

[11 Observations. For each of the following questions circle the number that most

closely describes your opinion of the online cour ses that you have taught.
1=Strongly Disagree, 2 = Disagree, 3= Neutral, 4 = Agree, and 5 = Strongly
Agree.

19. Thetraining | received before beginning to teach online adequately prepared me to
teach online. 1 2 3 4 5

20. Training in using course management software would have been helpful.
1 2 3 4 5

21. Faculty do not need training to teach online.
1 2 3 4 5
22. | would have benefited from more training in facilitating online interaction among
students before | began to teach online.
1 2 3 4 5
23. | would have benefited from more training in facilitating online interaction among

students after | began to teach online.
1 2 3 4 5
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25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.
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| spend more time teaching an online class than a traditional class.
1 2 3 4 5

Teaching online is more difficult than teaching in a traditional classroom.
1 2 3 4 5

Standards for my online classes are comparable to those for my traditional classes.
1 2 3 4 5

My online students receive prompt feedback from me.
1 2 3 4 5

| am satisfied with the amount of student/faculty interaction in my online courses.
1 2 3 4 5

| am satisfied with the quality of the student/faculty interaction in my online courses.
1 2 3 4 5

Online courses encourage active learning.
1 2 3 4 5

Online courses work for students who use different learning styles.
1 2 3 4 5

Online students cooperate and collaborate while learning mathematics.
1 2 3 4 5

Students find online courses more difficult than traditional classroom courses.
1 2 3 4 5

. Online mathematics courses are an effective way for students to learn mathematics.

1 2 3 4 5

Online students spend at least as much time on task as students in traditional classes.
1 2 3 4 5

| spent too much time on training prior to teaching online.
1 2 3 4 5

Online students learn mathematics.
1 2 3 4 5

My online courses are more interactive now than when | first started teaching online.
1 2 3 4 5
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39. There are some undergraduate mathematics courses that should not be taught online.
1 2 3 4 5

40. Developmental mathematics courses can be taught online.
1 2 3 4 5

41. | enjoy teaching online.
1 2 3 4 5

42. | hope to continue teaching online classes.
1 2 3 4 5

43. Online courses are as effective as on campus courses in teaching mathematics.
1 2 3 4 5

For the next two questions use the scale:
1= Never, 2 = Rardy, 3= Sometimes, 4 = Regularly, 5 = Frequently
44. | schedule synchronous sessions for my online classes.
1 2 3 4 5

45. | facilitate asynchronous discussions for my online classes.
1 2 3 4 5

IV Additional Information

If you would be willing to participate in a personal interview concerning training for
undergraduate mathematics faculty to teach online please supply the following contact
information. (Note: If you do not wish to participate in a personal interview, ignore this
guestion.)

NAME
EMAIL
TELEPHONE
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INTERVIEW QUESTIONS

1. Tell us your nanme, where you currently teach
what subject(s) you teach online, and how | ong
you’' ve been teaching online.

2. Descri be any technol ogy training you have
received to teach online.

3. Descri be any pedagogi cal training you have
received to teach online.

4, Identify the conponents that you think are nobst
critical for successful online education.

5. Identify the training that you think is necessary
before faculty begin to teach undergraduate
mat hemati cs courses online.

6. I dentify any additional training that you think
shoul d have before beginning to teach
under graduat e mat hemati cs courses online.

7. Is there anything else you would like to tell ne
about training for faculty to teach online

under gr aduat e mat hemati cs courses?
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Survey Responses to Likert Scal e Questions
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Li kert
Scal e
Questio

ns

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

Total

Thetraining |
received before
beginning to teach
online adequately
prepared me to
teach online.

1

10

Training in using
course
management
software would
have been helpful.

21

Faculty do not
need training to
teach online.

25

| would have
benefited from
moretraining in
facilitating online
interaction among
students BEFORE
| began to teach
online.

| would have
benefited from
more training in
facilitating online
interaction among
students AFTER |
began to teach
online.

10

1

| spend more time
teaching an online
classthana
traditional class.

10

14

Teaching onlineis
more difficult
than teaching in a
traditional
classroom.

14

Standards for my
online classes are
comparable to

14

19
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Li kert
Scal e
Questio

ns

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

Total

those for my
traditional classes.

My online
studentsreceive
prompt feedback
from me.

13

10.

| am satisfied with
the amount of
student/faculty
interaction in my
online courses.

15

11.

| am satisfied with
the quality of
student/faculty
interaction in my
online courses.

14

12.

Online courses
encourage active
learning.

15

10

13.

Online courses
work for students
who use different
learning styles.

14.

15.

16.

14.

Online students
cooperate and
collaborate while
learning
mathematics.

21

22.

23.

1

15.

Students find
online courses
more difficult
than traditional
classroom
courses.

28.

29.

30.

16.

Online
mathematics
courses are an
effective way for
students to learn
mathematics.

17.

Online students
spend at |east as
much time on task
as studentsin
traditional classes.

16
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Li kert
Scal e
Questio

ns

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

Total

18.

| spent too much
time on training

prior to teaching
online.

16

19.

Online students
learn
mathematics.

23

20.

My online courses
are more
interactive now
than when | first
started teaching
online.

10

21.

There are some
undergraduate
mathematics
courses that
should not be
taught online.

13

11

22.

Developmental
mathematics
courses can be
taught online.

19

23.

| enjoy teaching
online.

16

13

24,

| hopeto continue
teaching online
classes.

19

14

25.

Online courses are
as effective ason-
campus classesin
teaching
mathematics

14
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