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Abstract

Based on recent proliferation of online educatind angoing technological revolution, this re-
search focuses on interaction of students andtfaaala main contributor to the success of online
education. A survey of 22 items was distributethtulty members and students from the Mid-
west of the U.S. and 3 Eastern European countugsgithe period of 2002-2003. The data col-
lected reflects students and faculty opinions abfweistate of technology and online communica-
tion. The results confirm findings from the litare¢ about digital divide between developed and
emerging countries.
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Introduction

A rapidly increasing number of online classes amdjams prompt researchers and pedagogues
to focus on online interactions. Interaction is ¢hiéical factor for students’ satisfaction (e.g.,
Burnett, Bonnici, Miksa, & Joonmin, 2007; Gould &davano, 2006; Green, et al., 2005;Young
& Norgard, 2006), higher level of academic achiegatr(e.g., Bell, 2007; Lee, Carter-Wells,
Glaeser, Ivers, & Street, 2006) and higher levehofivation (e.g., Bennett & Lockyer, 2004;
Kawachi, 2003; Schrum, Burbank, &
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Online Interaction among Students and Faculty

been expressed in exploring the effects of onlpaecas on teaching and learning processes.

The leaders in distance education included Paofimtries such as, but not only, Australia, New
Zeeland, Canada, and the United States (Stephe2@02). This is not a coincidence. Countries
of vast territories, sparse population and abititinvest in distance education are most likely to
be ahead in the use of online interaction. Theegfee accept, as benchmark data, results from
students and faculty in the United States.

On the other side of the global spectrum are casifrom the developing world, which fall be-
hind, despite efforts such as the $100 laptopaitive http:/laptop.media.mit.eduand similar
projects aimed at bridging the digital divide (Re20@07). For example, Bulgaria, Macedonia and
Moldova enjoy proximity to Western Europe and thaenectivity to a well-developed Internet
grid; yet they lag far behind European Union stadsland requirements for hardware, software,
Internet connection and usage. For example, Bagdarstimated to be a decade behind Western
European countries and the Unite Stated in theggof building an information societRéport
e-Bulgarig 2006).

On the other hand, Eastern European academics mamégep close, if not move abreast of
their Western European colleagues in terms of ot technology applications. In order to
bridge the digital gap, the Bulgarian governmertt ppomulgated several basic strategic docu-
ments, including one for e-education. In the pedb@002 to 2005, Bulgarian academic institu-
tions funded over 250 computer labs; a large nurabeducational institutions in Bulgaria pro-
vide wireless Internet connection, thus initiatthg transition toward mobile learning (m-
learning). Bulgarian educational institutions hawerked on the development of several in-house
Course Management Systems (CMS) and about 15 déstucation centers have been formed
in educational institutions.

Such progress cannot overshadow the facts th&td8,2he computers/students ratio in the
American University in Bulgaria (AUBGttp://www.aubg.bg/was about eight times higher
than the ratio at state institutioriational Evaluation and Accreditation Agency’s Nksisr,

2002, p. 399). In the following two years the effancreased (educational institutions equipped
with schools and/or upgraded computers, Internetss; students’ and faculty training, etc.). Ac-
cording to theNational Evaluation and Accreditation Agengytp://www.neaa.government.yg

in 2005, the ratio improved to 8 computers per diddents, from 4 computers per 100 students
in 2001, yet overall, the technological state ef tountry is still far behind the European stan-
dards. Educational institutions also boosted theisence on the Internet and upgraded their
Internet connection to broadband and wirelessti®same period about 68% of the higher edu-
cation institutions used CMS and about 150-200 ssicontained multimedia content.

Data Gathering

Considering the background above, this researctdesigned to answers to the following de-
scriptive research questions:

1. What is the state of technology at educationaltirtgins in Eastern Europe and
the United States?

2. What is the level of knowledge and skills relate@ducational use of informa-
tion technologies?

3. What is the degree of access to information teagies by faculty and students?

4, Do the above indicates difference by country?

The statistical sample included 145 faculty memiagic 873 students from the United States,
Bulgaria, Moldova and Macedonia. Responses fronittited States and Bulgaria were col-
lected in the fall of 2002. Moldovan responsesenamilected in the spring of 2003 and Macedo-
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nian ones in the fall of 2003. The participantthia surveys were students and faculty members
from four-year colleges in Bulgaria and the Uni&dtes. Most participants were students and
faculty members representing Colleges of Educatitime U.S. educational institutions were
from the Midwest, whereas in Bulgaria, the respotslgvorked at or attended major Bulgarian
universities in the capital and in the country. Madovan respondents represented a large uni-
versity in the country. Macedonian respondentietidrom the one university in the capital
Skopje. Similar data for a longitudinal researcts wallected in the fall of 2007 from Bulgaria
and the U.S., which will be included in future rasz.

The following variables were employed in the stggignerally as independent variables): Coun-
try (four levels, the U.S., Bulgaria, Macedoniagd &holdova), Status (divided into students and
faculty groups), and Department/Major (science/matihnology versus education). The follow-
ing dependent variables were employed in analyd¢satisfaction with technology and the insti-
tution and comfort with technology use; (2) teclugyl use among different departments at the
institution; (3) use of various online communicatiechniques; (4) online assessment and
evaluation; (5) role of the library; (6) accessdochnology.

In most cases, several separate analyses wee tedduorder to address a single research ques-
tion. In a first section, differences between ambeal (represented by USA data) and emerging
societies (represented by Bulgaria and the othsteEaEuropean countries) in satisfaction with
and use of technology were examined. Via the sshef analyses, differences between students
and professors were also examined as were intenaetiects. In a second section, the use of
technology among students and faculty of diffeteriversity majors was examined. In the third,
the use of online communication modalities was arath In addition, the role of libraries and
access to computer labs were analyzed. The fadhast section included supplementary, de-
scriptive information such as age, gender, andtEgeopinions, which can supply useful sugges-
tions for future refinement of the research andastion of ideas about educational technology
and its uses.

Surveys were distributed both as paper copies alwgeo Online surveys are available in English
for faculty: http://web.stcloudstate.edu/pmiltenoff/survey/synfentml and students:
http://web.stcloudstate.edu/pmiltenoff/survey/synsehtm| in Bulgarian for faculty:
http://web.stcloudstate.edu/pmiltenoff/survey/aakgthtmland students:
http://web.stcloudstate.edu/pmiltenoff/survey/aaksthtm] in Russian for faculty:
http://web.stcloudstate.edu/pmiltenoff/survey/syrvaoldova/survey f russian.htmhd stu-
dents:http://web.stcloudstate.edu/pmiltenoff/survey/syrvaoldova/survey s _russian.htrahd

in Macedonian for faculty:

http://web.stcloudstate.edu/pmiltenoff/survey/mamed/survey m_f.htmand students:
http://web.stcloudstate.edu/pmiltenoff/survey/mamed/survey m_s.html

Responses from paper surveys were entered in M8 Epeadsheet and imported into the SPSS
statistical package. All data were processed viaSSPData in tables is available upon request.

The statistical process included non-parametrieghiod (Chi square) and where appropriate t-
tests. Independent samples T-tests were run bettaisemparison was not made on matched
sets of respondents, nor did comparisons fit aimhibjects or repeated measures type design
(Huck, 2004). When sets of correlated tests angType | error rates are artificially increased on
a family-wide basis. To control for the family-vaerror rate problem, a more stringent limit of
0.02 was employed using Bonferroni’'s adjustmenju&tdd alpha w/k-1, where k is the number
of tests in a family (Huck, 2004).
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Results

Figure 1 displays a younger, in average, Amerieanlfy compared to their colleagues in the
three Eastern European countries. While the fait duggestion might be that a younger faculty
is more prone to be technology-savvy, a study avéssity of Michigan at Ann Arbor reveals
specifics and uniqueness of the American facultynivers (Berger, 2007). American students are
also unique in comparison with their Eastern Euappsounterparts, given the impressive number
of “returning” or “life-long” students. The firgtssumption for the student pool might be that the
American students will be slower in accepting textbgy-- compared with their “Millennial”
Eastern European counterparts.
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Figure 1. Age of faculty members and students

The assumptions that one can make by studyingtfaaot students age from both sides of the
Atlantic are tested by a survey organized into ss\eategories.

Technological State of Institutions

Each of the five items for the “state of technologsoved statistically significantly different be-
tween the American and the East European respanffeigures 2 and 3). The difference applies
for both faculty members and students and it ighvooticing that within country, students ver-
sus faculty members’ answers are also significatiffgrent.
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Figure 2. Percent expressing positive attitude towd aspects of technology use — students
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Figure 3. Percent expressing positive attitude towd aspects of technology use — faculty

The data from the survey confirms the literatunarees cited in our introductioboremun na
HAO0A, 2002, p. 399). An obvious discrepancy exists betwthe technological status (quality of
Internet and Intranet connectivity) at U.S. uniitégs on one hand and the Eastern European
educational institutions on the other. Howeveiiters 3 from the survey shows, based on the
opportunity for alternative access, Eastern Eunopegpondents are able to gain technological
“comfort-ability” and familiarity at rates equal tr exceeding their American counterparts.
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Figure 4. Faculty versus student satisfaction wittbechnology by country

A comparison between the “satisfaction” levelsaxfiufity versus students is displayed in Figure
4. One interesting and unexpected outcome is lileagadtisfaction between faculty and students
does not vary significantly across countries. Iswapected that the satisfaction rate of the U.S.
respondents will be higher. The fact that the l@fedatisfaction among the respondents from the
Eastern European countries vary significantly axstatus designations is worth further explora-
tion. In 2003, Balti University in Moldova was $tilot connected to the fiber-optic Internet con-
nection in town, which can be one reason for tel&vel of satisfaction.
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Use of the Computer Lab at the Educational Institutions among
Different Majors
The statistical analyst employed t-tests for fieans reflecting computer lab usage and educa-

tional applications. Means and standard deviatiegre employed descriptively. The difference
between the U.S. and the other three countriesemtivity was statistically significant.
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Figure 5. Percentof faculty members reporting use of computer lab byountry and
discipline area gero for Macedonian faculty respondents)

Considering the literature findings outlined in thizoduction Report e-Bulgaria2006) and the
results from "lab use” and satisfaction itemssinot surprising that both American faculty mem-
bers and students tended to use computer labe iedilcational process at rates higher than their
Eastern European counterparts. On the other harndaBan faculty members in education and

Moldovan natural sciences students surpassedAherican counterparts in lab use; a fact worth
further investigation.

Computer lab use differed by discipline across toem American students majoring in educa-
tion have the highest rate of computer lab usagemparison with students representing other
majors. It is probably the case that in 2002, sttelin the natural sciences tended to own com-
puters whereas higher numbers of education majonsad. Further investigation on such digital

inequality among majors can bring clarity and inyar¢he plan of action for general application
of technology in education.
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Figure 6. Percentof students reporting use of computer lab by counyr and discipline area
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Use of Online Communication in the Educational Process

The statistical analysis employed t-tests for fteens reflecting levels of online communication
among faculty members and students. Means andasthddviation are employed as descriptive
metrics in these analyses. The difference betweet/tS. and the other three countries, taken
together, was statistically significant.

For the year 2002, the five most popular typedexdteonic communication in academia were the
following: email, chat, listservs, instant messggamd discussion lists. With the exception of
email, however, the rest were scarcely used, evémei United States, where the state of technol-
ogy was putatively more advanced. A red flag fer Bastern European countries is that faculty
use of electronic communications is greater thahdhstudents. Considering extant literature, it
would be expected that students enjoy accesshodmmy at higher rates and they are able to
communicate online to a significant degree (Stepben2002).
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Figure 7. Percent of students reporting educationalse of online communication technology
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Figure 8. Percent of faculty reporting educationaluse of online communication

In 2002, the Eastern European faculty reportedfgigntly higher use of instructional email then
their American counterparts, whereas American stigjl@s expected, are leading in email use. It
is interesting to consider the interpretation aftsa discrepancy, especially considering the fol-
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lowing facts: Email at present time is the offiaiaans of communication at most campuses in
the US. Moreover, the fact that in 2006, Americardents asserted that email is no longer their
favorite communication tool (Carnevale, 2006) dmalriesults displayed in Figure 7 and 8 sug-
gest that university administrators and faculty raera might be slow in responding to students’
needs, their choice of online communication techgyffor interaction in particular.

Online Assessment and Feedback

The results of the statistical analysis for itemigted to provision of feedback and assessment is
displayed in Figure 9. While the Eastern Europeseraiare adjusting to the use of online com-
munication tools for a feedback and interaction mgnaculty members and students, they cer-
tainly lag behind their American counterparts ioydsion of assessment. In 2002-2003, Course
Management Systems (CMS) (Briefly on CMS:
http://en.wikipedia.org/wiki/Course_management eyssuch as Blackboard/WebCT
(http://www.blackboard.com/us/index.Bb?SERWiere rapidly gaining popularity. One of the
[very popular] modes of CMS is “Grades,” which @xplain the drastic difference in responses
regarding assessment.
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Figure 9. Use of online technology to provide feedisk/assessment by country and status

The results reveal a low level of online assessmaerdtfeedback in education, though obviously
U.S. results tend to rank higher, with the excaeptibe-mail. Standard benchmark for assessment
and evaluation in online learning environmentsasded for future comparisons of this type.

CMS software is becoming popular outside of thetéthBtates, with the open source Moodle
(http://moodle.org/, leading a long list of available software (Na@£08). More importantly,

CMS is recently not the only suitable and easys anline assessment provider since asynchro-
nous CMS as a concept is rapidly overshadowed Wyeseonferencing tools (Briefly on e-
conference tooldittp://en.wikipedia.org/wiki/Webinarsuch a€lluminate
[http://www.elluminate.conl/ Adobe Connedhttp://www.adobe.com/products/connéaogtc.),
which allow synchronous interaction among facuhy atudents.
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Role of the Library as Technology Provider

Two important results emerge from the results digpdl in Figure 10. One is the role of the li-
brary at the academic institution. The figure deahows that the opinion of faculty and students
about their library in each country is very similBoth students and faculty in Bulgaria evi-
denced very low opinion about the role of theirdily as technology provider, compared with
their American counterparts, (both faculty and etud) who see the library as a place where they
can find technology support.
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Figure 10. Percent identifying libraries as primarytechnology providers
by country and status.

The second issue is the role of the academic Yilpar se. Even at American educational institu-
tions, results suggest that only 60% see the yaarthe technology center on campus. The
changing role of the library as technology educatat provider is clearly stated by the American
Library Association. On the other hand, a palpainé growing gap exists between library ser-
vices and culture and respective expectations dilthennial generation. (Briefly about the Mil-
lennials:http://en.wikipedia.org/wiki/Millennialsotherwise, Howe, N. & Strauss, W. (2000).
Millennials Rising: The Next Great Generation. Néark: Vintage Books) Thomas & McDon-
ald, 2006).) The results from the survey clearlgvet that, with the exception of the faculty and
students from the U.S. educational institutions,dther countries need to work hard on bringing
the library and its staff to the requirements &f 81" century as defined by the American Library
Association (ALA)
(http://www.ala.org/ala/ourassociation/governingdkegactionareas/educationaction/educationc

ontinuing.htm).

ALA calls for libraries to turn into the technolagil hub on campus; a place which houses cut-
ting-edge technology. Moreover, it is a place wHemrians turn into technology leaders; the
avant-garde that assists faculty members in tleastius transition toward technology-based
education. Such stance is recognized by the Eundga#n’s “Information Society”
(http://ec.europa.eu/information_society/index_em)htHowever, while Eastern Europeans are
familiar with this trend, Internet cafes, not thi@ary, remain the place where young people ac-
cess technology (Dimchev & Miltenoff, 2006).

The issue of the library’s role is further exacéglaby the “disconnection between library culture
and the Millennial generation values” as title dfce phrased by Thomas and McDonald (2006).
Any further delay in turning the library into tharapus technology hub and place where faculty
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and students can learn technology is pushing stsidevay and slows down the whole academic
world’'s acceptance of technology.

Access to Computer Labs

An item was developed via which information wasuested about the temporal availability of
the computer labs. As expected and shown on Fiduresid 12, faculty members and students
reported differential levels of access to technglitgit significantly influences the use of online
technologies. Moreover, around-the-clock use ofmaer labs certainly produces a potential
advantage for American students. Of course, thisgtage depends upon at least two factors.
First, the overall time of use should be controitefuture studies. Perhaps Eastern Europeans
adjust their schedules and thus attain as manydats as their American counterparts. A second
issue is that quality-of-use factors were not asleled by survey items. Again, the possibility ex-
ists that Eastern European students may use latesstrategically and intensively during avail-
able hours. Little educational advantage wouldsecior example, to American students playing
computer games at 2:00 A.M. Also, assistance tgithnology and course content would proba-
bly overlap with lab hours (in assessment of leaymmpact). According to the results of the sur-
vey, however, remains the fact that American sttglbave greater freedom in using technology
then their Eastern European colleagues.
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Figure 11. Percent of students reporting varying Ieels access to computer labs by country.
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Figure 12. Percent of faculty reporting varying lewels access to computer labs by country.

However, access issues may well be important agid rénsolution could reduce the digital divide
between students in the U.S. and Eastern Europeanerparts. The evidence of this survey
supports the idea that it is time to revise theiadnation and use of computer labs at the East-
ern European educational institutions, whereassasogkstudents to those facilities should be
granted in unconventional and longer hours.

Conclusions

Online education is a global trend and is not gakelomain of developed countries. Online edu-
cation may prove to open a venue for developingiti@s to educate their population more eco-
nomically, in comparison with traditional “brickswd-mortar” schools (Bollag & Overland, 2001;
Dhanarajan, 2001). Online interaction is a keydafir the success of online education. It in-
creases students’ motivation and as a result, §e@astdemic achievement and retention.

Based on the literature, a study was conducted adngpattitudes toward technology and online
communication of faculty members and students sgmiing several countries. A survey of edu-
cational institutions in the U.S. and three smaltérn European countries reveals expected out-
comes: A digital divide exists between developed @eveloping countries. Eastern European
countries lag behind in hardware and bandwidthlab@ity and the faculty members and stu-
dents are well aware of it. It is important to ntitat the structure of the faculty and student body
in the United States and Eastern Europe variesfis@ntly; this influence acceptance in technol-
ogy in education can be an important topic for feittesearch.

Here are the most significant findings of this stud

» [Eastern European faculty and students use alteagagss (e.g. Internet cafes, home com-
puters) to make up the need for hardware and baltlalwi

» Eastern European faculty members’ and studentisfaetion and comfort with technology is
relatively strong, even in comparison these vali#is their North American counterparts.

» Education students use the computer lab, but noftais as do students from other disci-
plines. With the exception of the American studeBtsstern European respondents lag be-
hind (in lab use).
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» It appears likely based on current results thatlfgenembers and administrators are not re-
sponding to the students’ preferred modalitiesofdime communication. Specifically, the use
of email versus alternative communication tools.

* Online assessment is still used at relatively late rconsidering the technology and options
available, even back in 2003.

* The library as a technology provider is an undetusstitution on campus.

» Administration of computer lab use in Eastern Eegorpuniversities can be improved by ex-
panding hours and securing access during uncomvehthours.

Two major recommendations based on the surveydeadlavising and supporting the role of the
academic library by administrators and faculty atriving to provide a 24/7 access to computer
labs. It is also recommended that, in future ingasibns, the quality and intensity of student lab
use during open hours and total hours spent indelzollected as control variables.

Other recommendations include:

» Universities in Eastern European countries neaghpoove technology performance (Internet
and Intranet).

» Educational students need to be provided with &inmag access to computer labs as the stu-
dents from other majors.

» Libraries must replace Internet cafes as convemiedtsecure places for young people.

» Future studies of lab use should include metritzted to learning outcomes and such control
variables as effective use (study versus gaminggxample), strategic use (students schedul-
ing use effectively during open sessions), andistppatters (whether or not, or to what de-
gree, technology and content assistance is avaithlsing open hours).

This study posed only two questions to measurdtiaand student satisfaction in working with
technology. A future research can consider othearpaters to better evaluate levels of satisfac-
tion (e.g., involve cross-cultural studies and psyogy benchmarks to streamline and define
precisely “satisfaction”). The improvement of faguhnd students satisfaction can lead to a better
and faster application of technology in education.

The findings from the survey also reveal unexpeotgdomes: faculty and students at US institu-
tions do not use the technology to its full poteintror example, it was discovered that computer
labs in Eastern Europe remain dormant for the grestrt of the week (evenings, nights and
weekends); available online communication toolsrateused to their potential, etc. The lessons
learned from the motivational reasons of the Eadierropean faculty and students can possibly
help their American counterparts.
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