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Abstract

Though the recent revolution in digital processing
ushers the broadcasting industry into a new era, the
interactive television (iTV) has been regarded as the
third generation of broadcasting services and relevant
issues of iTV have gained tremendous interests from
both academics and practitioners. This article
endeavours to profile the scholarly development of
the interactive television literatures by utilizing
bibliometric technique to review the literature
material in SCIE, SSCI, and A&HCI databases
appeared in 1970 to 2009. There are 228 documents
in total. The analysis is conducted on such as most
productive authors, authors’ background, geographic
diversity analysis  (including countries and
institutions), subject areas, publication year, and the
citation analysis. The conclusions about the
promising future, research direction, and the attribute
of interactive television research are derived from
this study.

Keywords: Interactive TV, Bibiometric, SCIE, SSCI,
A&HCI

Introduction

Since the interactive television issue was firstly
raised in the early 70s, both academia and
practitioners have endeavoured to explore the various
innovations either from technology or application
perspective. In addition to the technological
breakthroughs, the interactivity has been regarded as
tremendous  competitive  differentiator.  The
deployment of interactive television opens many
exciting opportunities for businesses and users,
ranging from television-based electronic commerce
to interactive educational programming. [4]
Moreover, Tsaih, R. et al. envisioned a potential
commerce boom based on the interactive television
business concept and an evolution on value chains of
all industries [6]. All these innovative developments
will evolve as broadcasters, soft vendors, equipment
makers, and users experiment with novel ways to
enhance and perhaps transform the television
experience altogether. [4]

This increasing focus on the interactive
television issue provides strong motivation to review
the past contributions. The aim of this paper is to

provide a systematic review of the related interactive
television research publication in order to extract
some insights for future study.

The overall aim is realized by means of the
following objectives. Firstly, to profile the
distributions by year; to identify the most productive
authors; to determine the background of contributing
authors; to determine the geographic location of
contributing authors; to identify the leading research
institutions; to identify the distribution of source title
and the subject category; finally, to determine the
research impact of the most influential authors and
studies.

Research Methodology

In order to create a profile of interactive television
research, we conduct a bibliometric analysis of all
iTV related publications in Science Citation Index
Expanded (SCIE), Social Science Citation Index
(SSCI) and Arts & Humanities Citation Index
(A&HCI) databases from 1970 to 2009. The key
words we adopt include internet-TV, web TV, web
television, web-based TV, web-based television,
interactive TV, and interactive television. Totally
228 papers are examined and the number of
contributors is 552. Varieties of information are
recorded such as all author’s productivity and their
background, the contributors’ geographical locations
and regions, and the institutions that all authors are
affiliated with.

Web of Knowledge provides the basic tools for
analysing the pattern of all articles, including the
distribution of publication year and the type of
documents, however, in order to illuminate the
productivity of authors, previous researches suggest
that normal count approach should be adopted. [3][4]
A normal count means that each publication counted
as one for all authors, regardless of the number of
co-authors. [1][3] This adjusted approach is used in
leading institutions, geographical locations, and
geographical regions analysis as well. The citations
of most productive authors and most influencing
articles are presented by both the ISI citation counts
and Google’s scholar citation counts. As for the
categories of regions analysis, we adopt the AIS
guidelines and Dwivedi’seven-region classification
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[2] to describe the regional difference in interactive Year Count
television development. 1570 1
1971 i
1572 3
1573 z
Findings and Discussion T z
1976 1
T - 1577 o
Distribution of publications by year P o
1979 1
Table 1 presents the distribution of publications by 1220 1
year. The first paper about interactive television was i !
written by Callahan, W. in 1970, and the name of the 1983 1
article is “Interactive Television — What It Means to 1584 2
Cable Television” published in the journal of the Lone 7
society of motion picture television engineers. At the 1927 1
outset, interactive television issue does not gain too 1588 2
much attention. As the Internet and e-commerce Lo :
prevail, the publications related to interactive 1991 5
television start to boom as well. This phenomenon 1552 3
can be observed in Figure 1, the red straight line o >
shows the significant increase of articles number 1995 9
during the late 90s. 1926 8
15927 12
i 1535 7
Document type analysis 1995 14
2000 20
Total 228 papers were retrieved and the type of o .
document is described in Table 2, 64.5% (N=147) of 2005 10
documents are articles, 15.4% (N=35) are 2004 15
proceedings paters, followed by 7.5% (N=17) are 2 -
editorial material, 6.1% (N=14) are meeting abstract, 2007 11
then, four are letters, three are nots, and only one is 2003 12
reprint. As we analyse in previous part, the first 209 &
paper published in interactive television issue is a T otal 228

meeting abstract. (see Table 2)

Table 2 Document type Br
Document Type Commt  Percent oy
Aticle 147 f4.5% b
Proceedings Paper 35 154% 0y
Fditorial Material 17 15% ]
Meetlngﬂhmact 14 ﬁl% 0 o Y Y
New ltem 7 31% P R M
o i ia DPEPFESSHHHE
Muote 3 1.3% — number of publication —1TV Publication Trend
Repnint 1 0.4% Figure 1 iTV Publication Trend
Total 228 100.0%

Co-authors analysis

Table 3 shows the co-authorship in total 228 articles,
37.72% (N=86) of the articles were written by single
Table 1 Year of Publication author and form the largest category, excluding the
anonymous papers, 57.46% (N=131) of articles were
written by multiple authors. Moreover, 19.30%

The 9th International Conference on Electronic Business, Macau, November 30 - December 4, 2009



548 Ada Hui-Chuan Chen,Rua-Huan Tsaih,Shrane-Koung Chou

(N=44) of articles with two authors, followed by
17.54% (N=40) articles by three authors, 10.53%
(N=24) articles by four authors, 4.39% (N=10) article
by five authors, 2.19% (N=5) articles by six authors,
then two articles written by seven authors, three
articles by eight authors, one article by eleven
authors. At last, two articles were written by twelve
authors.

Table 3 Pattern of co-authorship

Tumh er of Co-awthors Coumt Percent
1 36 37725
2 44 12.300%
3 40 17.54%%
4 24 10.53%%
5 10 439%
[ 5 219%
7 2 038%
8 3 132%
11 1 044%
12 2 035%
[AHOHN] 11 4532%
Total 228 100,00

Most productive authors

An analysis of most productive authors was
conducted to identify the authors that published the
most articles between 1970 and 2009. Palvia et al. [5]
suggested that all authors who contributed to the
publication should be

equally counted, which means an article with
multiple authors would offer one count for each
author, and this adoption of normal count approach
provided the profile that a total of 552 authors
contributed to 228 articles.

Table 4 Most productive authors’ analysis

Table 4 presents the eleven authors’ name who
published more than three papers, their recent
affiliation and geographical locations. Only two
authors (Cesar, P and Gunter, B) publish five articles
each, then, there are five authors (Butterman, D,
Huntington, P, Nicholas, D, Tanaka, K and Williams,
P) contribute four articles each. The remaining
authors (Chorianopoulos, K, Ker, GW, McLaren, P
and Miyamorir, H) in Table 4 contribute three
articles each and we observe that nine of eleven
authors are from Europe and UK regions, only two
are from Japan.

Furthermore, the total citation counts (TCC)
from all interactive television publications are
showed in the right part of Table 4. The highest
number of ISI citations is 27 (rank 1) for the articles
contributed by McLaren, P. then, followed by Gunter,
B (18), Huntington, P (17), Nicholas, D (17), and
Williams, P (17).

Since the TCC of ISI only records citation
counts if a particular article is cited by journal
indexed in the ISI databases, Table 4 also presents
the Google scholar citation of all articles published
by those productive authors, and the sources of
Google scholar citations involve conference
proceedings and book chapter. The main purpose of
listing two different citations is to provide a thorough
overview of those eleven most productive authors.
The highest number of Google scholar citation is also
for the articles contributed by McLaren, P, followed
by Chorianopoulos, K (37), Cesar, P (35), and
Gunter, B (28). However, Dwivedi asserted that use
of Google scholar citation should be cautious [1],
because the source of citations may include
non-peer-reviewed citations and will cause data
distortions.

IST citation Google citalion.
Awthors Normal Coundt Current affiliatinn Coundry

TCC R1 cc B2
Cesar, P 5 Center for Mathematics and ComputerSciernce  MNethedand 2 3} 35 3
Gumter, B 5 T versity of 3 haffield England 13 2 28 4
Bultermman, D 4 Center for Mathematics and Computer Science Nethedand 1 ? 24 5
Humtington, P 4 City Trmiversity London England 17 3 24 5
Hicholas, D 4 City Triversity London England 17 3 24 5
Tanalka, K 4 Eyoto Tmversity Japan 2 5 13 ]
Williams, P 4 City Trmversity London England 17 3 24 5
Cloriancopalos, K 5 Umiversity of degean Greece =] 4 37 2
Een, GW 3 ET England 2 5 5 &
MeLaven, P a3 TUmiversity Londen Kings Coll England a7 1 40 1
Miramon, H 3 Hatl Inst Infoemmat & Conmwan Technol Japan 2 5 10 7

Authors’ background analysis

Except for 11 anonymous papers, a total of 519
authors publish interactive television articles in SCIE,
SSCI, and A&HCI databases. There are 318 authors
(58.8%) from academia and 223 authors (41.2%) are
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practitioners. This result indicates that research in
interactive television draw the attention both from
academia and practitioners, and the line chart in
Figure 2 showing the trend of publication from two
different sectors. We observe that the number of
articles published by practitioners equals to that
published by academia in 1999 and the year 2000 can
be regarded as an inflection point for iTV academic
researchers. After that year, the articles published by
academic group are far more than that by
practitioners. (see Table 5 and Figure 2)

Table 5 Distribution of authors according to
background and publication year
Awhors' Barkground

Year PR Total
1970 1 1
1971 ]
1972 4 4
1973 2 2
1974 4 2 &
1975 5 5
1976 3 3
1977 ]
1973 1 4 3
1979 ]
1980 3 3
1951 1 1
1982 1 1
1983 ]
1984 1 1 2
1985 ]
1986 2 2
1987 1 1
1983 3 3
1989 1 1 2
1990 3 3
1951 4 4
1992 3 3
1993 2 3 s
1994 3 16 19
1995 7 12 19
1998 3 & 11
1997 2 18 20
1993 1 13 14
1999 15 15 a0
200 = 10 39
;01 10 & 18
202 19 4 23
2003 = 3 25
204 = el 43
05 = 17 48
' = z sa
207 = g 31
2008 55 14 63
209 .1 4 24
Total 318 27 541

Y 58.8% 41 2% 100.0%

Authors’ geographic  regions analysis by

publication years

O\H-v-/\\\\\\\\\\\\WH

&

QOO DD ™ L &
SHFHFFFI PP

— Practitioner — Academia

Figure 2 The line chart of authors’ background

Contributors’ geographical location analysis

A total of 31 countries authors published interactive
television articles between 1970 and 2009. Table 6
illustrates all the geographical locations. The largest
part of contributors were located in the USA (183,
33.83%), followed by UK (84, 15.53%), the third
largest category was located in Japan (35, 6.47%),
then Spain (32, 5.91%), Netherland (29, 5.36%),
Greece (19, 3.51%), South Korea (15, 2.77%).
Moreover, Finland, Germany and Taiwan are in the
eighth place (14, 2.59%), followed by Italy(12,
2.22%), Brazil (11, 2.03%), France (10, 1.85%). (see
Table 6)

Table 6 Contributors’ geographical location

o ok Clommret Fercemnat
IS s 185 EER-= )
TIEC = 15 550G
Tapan a5 Lt B
Spain 3= 591G
Hetherland p=1=] R
Grecce 19 5.51%%
Scath Forea 15 =R LY
Firland 14 =2 S
Germmaros 14 = S
Taiaran 14 =S
Ttaly 1= ==t
E ra=il 11 f=Rn
France 10 1.ES5es
Sastria = 1 A
< hritua = 1.112%
Ireland = 1.11%%
Sonath b frica & 1.11%%
Saareden = 1.11%%
Camnada = [a =t
Isexal ES 0. 7425
B orar s E} O P
Foland a4 [a R =T
Cmeh Fepablic = 0.S55%%
Feoabigal = 0S5
S ~aritmerland = 0.s552%
Erales = 0S5
A stralia = 0.=72%
E elgium = O.=7e%
Hesar Fealard = 0O _=7es
Diexanar 1 0.1=2%
India 1 [ -2
[ ) | 11 =2 052

Todal s5z 100 OO,

According to the category of geographic regions
which is suggested by Association for Information
Systems (AIS), the geographic regions are classified
three divisions, which includes R1 (Americans), R2
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(Europe, Middle East, Africa), and R3 (Asia Pacific).
Moreover, Dwivedi et al. [1] modified the
classification and divided the above category into six
sub-divisions for profiling the information systems
research, which involves R1 (USA &Canada), R2
(Europe & UK), R3 (South Korea, Singapore, Hong
Kong, Taiwan, China, Japan, India), R4 (Australia &
New Zealand), R5 (Middle East & Africa), R6 (Latin
America & South American Countries).

Due to the regional difference in interactive TV
service deployment, we adopt the modified
classification scheme for providing a clearer picture
of iTV research, and the result is illustrated as Table
7. Excluding the anonymous papers, the number of
articles from USA & Canada (101, 47%) outstrips
that from Europe & UK (82, 38%). Moreover, the
third largest category is found by the Region
3—South Korea, Singapore, Hong Kong,, Taiwan,
China, Japan, India with 20 (9%), followed by the
category with 8 articles across 2 regions. The result
indicates that North America (USA & Canada) had
an early development of interactive television, which
conforms to the history of American cable television.
The evidence was revealed in the Time Warner
Cable Northeast Timeline, where recorded that
Warner Cable launched the first interactive television
programming with its QUBE system in Columbus,
Ohio in 1977. Table 7 also presents that the article
published from R2 are increasing, and this
phenomenon can echo the contemporary deployment
in Europe region.

Leading Institution Analysis

Authors from 198 universities or organizations
published the interactive television articles from
1970 to 2009. Table 8 presents the institutions and
associated countries that contributed more than 2
papers. The top institution is BT in UK, which
contributed eight papers, followed by Indiana
University in USA contributed seven articles, CWI
(Center for Mathematics and Computer Science) in
Netherland contributed six papers, National Institute
Information and Communications in  Japan
contributed five papers, then, City University
London in England and Microsoft contributed four
papers each. Other institutions of contributors are
listed in Table 8.

Table 7 Geographical regions of authors and publication
years

2 3 ormare Tota

Tear Rl E2 E3 R4 E5 R& R7 Fegiors  Regions

1970 1
1271

1972 3
1973 1
1974 2
1975 2
1976 1
1977

1973 2

1972

1930 1

1931 1

1552 1
1983

1554 1 1
1985
1556
1987
1585
1932
1550
1931
1552
1993
1924
1935
1926
1937
1928
1932
2000
201
2002
2003
2004
205
2008
207
23
203

_—

-

[ 28]
—
La— =3 G0 =3 La Ld L — B = = O RO O k) O BRI RS LD OO

—
—
[Enig e

—
-
—_
FY

-
(LI e e R S L L T L = T S S

—
[N N LR W e R W I WP L I L R L

— = bd kD O B
—
—
—
-=1

Total 101 82 20 2 2 2 0 g 0 217
Yo @7 FW W 1% 1% 13 4 4% 0% 100%

Category Field Analysis

ITV research involves in multi-discipline issues, the
articles are shown in 68 category fields. The fields
with more than 3 papers published are illustrated as
Table 5. The largest category is Engineering,
Electrical & Electronic category (580, followed by

Telecommunications category (43), Computer
Science, Theory & Media (36), Computer,
Information Systems (26), Computer Science,

Software Engineering (26), and Communication (21).
The result indicate that the interactive television
issue gains much more attention from the technology
and its related discipline, such as computer science,
telecommunications, engineering, information
science and imaging science. (see Table 9)
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Table 8 The institutions publish more than two

papers
Institutions Country Cownt

BT England H
Indiana Unvetsity 054 7
Centrirn Wiskmnd: & Infonnatica HNetherland fi
Natl InstInfomnat & Corann Japan b
City Urversity London England 4
Microsft Cotp 0544 hing 4
ATET 105 AfHetherland 3
Kyoto Univetsity Japan 3
Ilassachusetts Genetal Hospital 54 3
Philips Metherland CHINA 3
Salbwg Univetsity Kushia 3
Samsung South Karea 3
University of Flonda US4 3
Unversity of Kentacky 054 3
Universiry of London England 3
University of Sheffield England 3
Aleate}Lucent France 2
Ball Stake Unnversity U84 2
BerIlan University Istae] 2
Bowling Green State University 054 2
Chormarn Nationsl Undversity South Korea 2
Dartmouth College 054 2
Hellen Telecomtm Org 54 Gregce 2
Helsinki Urdversity Finland 2
Hosyital Severa Ochoa Spain 2
IBM 1S &/Ching/ Fapan 2
Kwangwoon Unavexsity South Korea 2
National Chian Tmg Urnversity Talwan 2
NCSR Grezee 2
Ohio State University 054 2
Slemens Germanyf U354 2
Swiss Fed Inst Aguat Sei & Techmol Switzerlind 2
Tampere Univesity Finland 2
Tech Urdversity Wadnd Spain 2
Uriversity of At & Design Helsinki Finlsrd 2
University of Calif San Diggo 054 2
Uraversity of Candbridge Ergland 2
Uriversity of Manchestsr Ergland 2
Uraversity of Mirmesota 054 2
University of Vigo Spain 2
TIACOM U540 i 2

Source Title Analysis

A total of 139 journals published 228 articles and
Table 10 lists the journals that publish more than
three interactive television papers. The highest count

is from

Lecture Notes in Computer Science (16), the second

Table 10 Source title analysis
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Table 9 Category field analysis

Category Fiell

Comt

Engineering Electrical, & Electronic
Telecomrmmcations

Cormguter Sctence, Theory & Methods
Conuter Saence, Infoation Systems
Corputer Science, aoftwere Engineering
Cornrication

filrm, Radio, Television

Cormputer Sctence, Hardware & Architeche
Education & Educational Research
Infortraiton Soience & Library otence
Multidisciglinay Srence

Budness

Health Care Science & Services

Cormputer Science, Cybemetics

Fducation, scinetifc Dismplines
Ergonomics

Imaging Saience & Photographic Technology
Instrments & Instrumentation

Cormputer Saence, Interdisciplinary Applications
Gerontology

Hutmenities, Multidisctplinay

Medidne, General & Infemal

Soctal Work

Biology

Budness, Finance

Paydiology

i
43
16
i
i
1l
14

— B

L L i I A T — T — A A . R T — 1

one is IEEE Transactions on Consumer Electronics
(10), followed by Journal of Telemedicine and
Telecare (6), Multimedia Systems (6), then, British
Telecommunications Engineering (5) and Electronics
(5). The remaining journals are illustrated in Table

10.
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Sowrce Title Count

—
lou}

Lecture Motes in Computer Science

IEEE Transactions on Consumer Electronics
Journal of Telemedicine and Telecare
Multimedia Svstems

Eritizh Telecommunicaions Engineering
Electranics

Communications of the ACM

Computers & Craphics-TJKE

Educational Gerontology

IEEE Spectrmim

Interantional Journal of Human -Cormpiater
Journal of Broadcasting 8z Electronic Media
Journalof the Communications Metwork
New Scientist

Froceedings of the IEEE

SMFTE Journal

ACK Transactions on Multimedia Computing
ASLIE Proceedings

Computer

FOREES

Journal of the Roval Society of Medicine
Multimedia Tools and Applications

Zight and Sound

Television Quarterly

—
oog

0 0 Qo G Q0 Do 0 0 s e s e e P s s s (00

Most Influential Articles Analysis

Table 11 Most Influential Articles

Table 11 describes the top 12 articles that have the
higher citation counts. As noted above, we adopt
both ISI citations and Google Scholar citations to
provide a clearer profile of most influential studies,
the rank is organized as well. The most influential
article obtains the highest citation count both from
ISI citation (57) and Google Scholar citation (180),
the title is “The World Wide Web as a Functional
Alternative to Television” written by Ferguson, DA
and published in 2000. The study with the second
high counts in ISI is written by Dwyer, TF (1973)
with a 47 citation count, followed by Zhai, YF (2002)
with a citation count 35, Chan-Olsnted, SM (2000)
with a citation count 24, then T Press, L (1993)
obtains 23 citations. Yet, the citations in Google
Scholar provide different information except for the
largest count by Ferguson, DA (2000), followed by
Furht, B (1995) with 104 citation counts, Dwyer, TF
(1973) with 80 citations, Chan-Olsnted, SM (2000)
with 76 citations, and Press, L obtains 57 citations.

R Coogle
IS Citation . e
Mo Axticle Tifle Year Citation First Author
Cound Rank Cound KRank

1 The Wodd Wide Web as a Functional & lemative to Television 2000 57 1 180 1 Ferguson, D&

2 Telepswhiabtw-Psycliabic Conmaltation by Interactve Television 1975 47 2 =0 il Lraryrer, TF
A Wb based Tree VWiewr (TV) Program for the Visnalization )

3 R 2002 35 3 40 2 Zhai, ¥F
af Phylogeretic Tmes

4 From On-air to Online Wodd: Exanining the Corterd and

2000 24 4 T8 4 Chan-Olmsted, SM

Stuctires of Broadeast TW Stations' Weh sites

5 The Interret and Irderactwe Television 1955 25 5 57 5 Press, L

& Imterpretation of Eoentze nograms via Interactve Television 1975 1z & 20 10 Andras, WE
Integrating Iiteractve Television-based Psycluiatic Comsultation

T 1255 15 T 25 El IIcLaren F
mbo an U an Conmmmty Mental Health 5ervice

2 Dwesign aaes for Irnteractve Television 5ystems 1995 12 = 104 2 Farldt, E
Digital VisibilityIie i Prosminernce and its mapet on Use.

9 Case Stady: the MHE Direct Digital Chamel on Kingston 2002 12 2 12 12 Hicholas, T
Interactve Television

10 The Trals and Travails of Interactve TV 195 12 10 51 & Peny, TS
Interactwe Television fior an Uh an adualt Mertal Health 5 ervice

11 Project: the Guy's Fsychiatic  Intersive Care Tnit 2000 11 11 14 11 Haslan, F.
Telepsichiaty
Dioes Entertadrenerd 5 affer froen Imeractwity? The [npact ofaf

12 Emertainrnent Watching an Interactivwe TV Movie on Viswrers' 2001 11 12 45 7 Wordewr, P

Experience

Conclusions
This paper aimed to illuminate the development of
interactive television research published in SCIE,
SSCI, A&HCI databases from 1970 to 2009. The
result provides a systematic review of total 228
publications involved with different dimensions of
examination including yearly publications, document
type, co-authors, productive authors, background,

countries, geographic regions, leading institution,
category fields, source titles and most influential
articles. Whereas the findings are profound, there
still exist some research limitations. For instance, the
databases we gathered data from, which covers most
journal publications but high impact conferences,
other databases such as Emerald and Scopus both are
worthy for further exploration.
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The following are some implications revealed
from the analysis. According to the development
path of interactive television related study, we can
foresee a promising future. The category field
analysis shows that interactive television issue gains
lots of attention from technology and its related
fields, however, the major goal of interactive
television deployment is making profit, hence,
conducting researches by adopting an applicative
lens in terms of management and business
perspectives should be taken into account. Although
North America has contributed a lot in this topic, the
increasing output from Europe countries will by all
means prosper the related research. To the end,
interactive television is a practice-oriented research
issue, apart from the efforts of research organizations
(universities and institutions), world’s leading
enterprises such as BT, Microsoft corp. AT & T and
Philips all endeavour to participate in this interactive
television arena.
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