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Abstract - Referencing relevant works in one’s own work
to conceptualize ideas, enrich work and get supporfor
the arguments in the scientific writings is commony seen
in scholarly communication. Citation analysis is a
method applied often to reveal the information behsior,

literacy in retrieving, accessing and selectingoinfation
resources. The author took this approach to reteal
characteristics of citing behavior of the PhD shide
including what information formally used when wnigji the
dissertations and what the characteristics of mifiermation

construct the possible network among scholars and were, such as age of cited references, languag¢heof

identify the research trends to enhance the informigon
services. In this study, the author examined the
dissertations written by the PhD students from Life
Science related departments of National Chung-Hsing
University in Taiwan and the references cited in thse
dissertations by taking the Citation Analysis apprach to
reveal the trends of student’s research environment

materials, types of the information media (monobesp
journals, technical reports, etc.) and geograpkstridution
of cited references. A total of 1,791 cited refeesfrom 13
dissertations of 2005 and 2006 were examined mdhidy.
The author sought to investigate any trends in B
students’ research environment, such as materipésty
publication dates and languages of cited works,
distribution of institutions and geographic area afed

the

Index Terms - Citation analysis, Information resources, authors were examined for the highly cited matsridlhe

Dissertations, Biotechnology research.
INTRODUCTION

Referencing relevant works
conceptualize ideas, enrich work and get supparttlie
arguments in the scientific writings is common pickc in
scholarly community. Citation analysis has a higtgoing
back to the 1920s of using as a tool for librarylexbion
management, and measuring usage of resourcesrhyidi
[1]-[3]. Recently, there were attempts to use mtaganalysis
for various purposes. Citation analysis of studentsrks
presents as a way to quantify students’ informakiehavior
involved with library collection and resources [#he cited
references in students’ work not only present thalability
of information resources, but also show the origofs
students’ research and the ability of selecting atdeving
relevant sources. Citation analysis is a methodiegppften
to reveal the information behavior, construct traesgible
network among scholars and identify the researehds to
enhance the information services.

Reviewing the studies done in the past, it is fothrat
total number of citations and the media types dédi
materials were often examined in the studies [h]{Bther
issues, such as currency of the citations and tguafi the
citation were also common in relative studies [If.this
study, the author examined the dissertations writtg the
graduate students from Life Science related depantsnof

in one’'s own work to

availability of cited references in university ldvy collection
was further inspected to show the efficiency ofrdily
services.

METHOD AND DATA

The author took citation analysis approach in ttisdy.
Citation count was the core method used. The esudtre
further examined by the material types, languageshors
and sources of the cited references. The citatips ¢he
duration from the time when the cited materialslishied to
the time they were cited, was calculated to shaaviémgth

of influential period of the research works. Thesgirtations
related to the biotechnology research and issu@®@% and
2006 were chosen for this study. The bibliographic
information of the dissertations was downloadedmfro
National Chung-Hsing University - Electronic Thesasd
Dissertations Services (NCHU-ETD, www.lib.nchu.ewal.
lib_main/etds/etds_index.htm). A total of 14 disatons
were retrieved via the system and one dissertatiiained
through the system did not include the necessdoyriration

for analysis, which was omitted from the study. 13
dissertations and 1,791 cited references were ewamin
this study.

RESULTS

13 dissertations, 7 dissertations were writtenhgy students

National Chung-Hsing University in Taiwan and thefrom College of Life Sciences and 6 were by thesofiem

references cited in those dissertations by takirgQitation
Analysis approach. Dissertation is the physical ifeatation
of the learning results of PhD students and theregices
cited in the dissertations not only present thegiosi of
students’ researches but also show students’ irstom
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the College of Agriculture and Natural Resources} 4,791
cited references, the unique citations were 1,688re
examined in this study. The subjects covered in the
dissertation included cell transformation, preparatof
protein, enzyme and peptide, treatment of disesse study
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on bacterial. DNA recombinant, introducing gene emnats
were the techniques used in the research. Examitiiag
cited references, it was found that the shortest dif

discipline of Life Science cited more works that reve
published at same year of they finished their diasens,
there was not significant difference of distributiof citation

references contained 27 citations and the longes o0 ages among the dissertations from these two disegl

contained 278 citations, with the median being 2ty few
references were co-cited. With various material et/p
covered in the cited references, most of the aieddrences
were journal articles. There were two studentsdcjtirnal
articles only. The ratio of citing journal articlegas over

Figure 1 shows the distribution of the citation aige
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FIGURE 1
Al Life Sciences T 2008 7 7P 72 | 98.63 DISTRIBUTION OFCITATION AGES
A2 Life Sciences E 2009 50 3B 48| 96.00
A3 é Life Sciences | ¢ | 2009 278 278 252 | 90.65 I. Composition of material types of cited references
a | B | Lifesciences | T | 2008 216 216 212| 96.80 . Journal article was the most cited ma}terlal typﬁjtbln
2 this study although books, lab manual, journalckes and
A5 | - |LifeSciences| C | 2003 10L 101 83| 8218 theses were also seen in the cited referencess%0(9,629)
A6 Biochemistry | E | 2005 213 21p 190| 89.62 o_f C|ted_ rgf_erences were Jour_nal articles. Only _(mehor
cited significant amount of literatures other thgurnal
A7 Biochemistry | P1| 2005 49 4P 39| 9286 articles. 17.82% of his cited references were tmethn
26 | 8 | Biotechnol \F;Zv 0006 | 233| 219 215 | 9297 reports, thesis, books and proceeding articles. drthe two
= fofechnology ' Internet resources found cited by the dissertatamvered in
A9 | @ | Biotechnology| B | 2006] 249 190L 216| 86.75 this study were also cited by this particular autmentioned
% _ P2, above. Although significant amount of electroniarjoals
AL0 | 5 | Biotechnology \FCZ 2005] 43| 35 35] 8140 \ere available during the period of writng up the
© , . . . .. .
a1t | Z | Biotechnology| v | 2005 | 123] 123] 110| s9.43 Q|ssertat|or_13, the_re was no evu_jence to dlstmguﬂsﬁng
= P2, journal articles cited were in printed format oeatonic
A12 | £ | Biotechnology| R | 2005| 27| 27 25| 9259 format since all the bibliographic data of the itas were in
= P2, the format for printed journal articles, unless jbernals
Al | £ | Biotechnologyl R | 2005| n/al na n/4 n/a were electronic only in library collection (assumirhe
a14 | < | Biotechnology| T | 2005 141 13p 133| 9433 Students obtained copies of reference materiatw fibrary

* Bacterial (B), Enzyme (E), Peptide (P1), Protg2), Cell transformation
(C), Treatment of disease (T); DNA Recombinant (Ryoducing Gene
Materials via Vector (V)

English is the major language of the cited refeesnc
99% of the literatures were written in English. Tdeerage
citation age was 8.33, the citation ages of 52.86%e cited
references were under 6 (include), 70.35% were utfe

(include) and 92.57% were under 20. With the awerag

citation age 8.33, there was 1.9% of the citedregfees were

published over 30 years when they were cited by th

dissertations. The earliest issued literature otad a book,
“The Vegetable Proteins”, which was published i24.9
This book was cited by the author whose dissertatias
about introducing genetic materials into rice. Besiciting
earlier works, 8.21% of cited worked were publisiadhe
same year of the dissertation did. Comparing thaticn
ages of cited materials of dissertations by stugldrdam
different colleges, Life Science and Agriculturee taverage
citation age of dissertations of the former didoplwas 7.96
and 8.77 for the latter discipline. The mediantmita ages
for both disciplines were 6. Besides the studentsthie
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collection). The author checked the journal tidgminst the
library collections and found library supported bédrmats
for most of titles. It was highly possible that tbkectronic
journals were the used resources for the easy sibdiyg.
Figure 2 shows the composition of the material $ypkcited
references.

Thesis, 13, 0.73%

Others, 7, 0.39%
Monographs, 36, 2.01% Lab Manuad, 10, 0.56%

Proceeding articles, 95, 5.30%

Journal Article,
1,629, 90.95%

FIGURE 2
COMPOSITION OFMATERIAL TYPES OFCITED REFERENCES
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I1. Highly cited journals

Further examined the 1,629 journal articles citdd4
journals were identified. Among thedgurnal of Biological
Chemistry, Journal of Bacteriology, Plant Physiology,
Biochemistry, Science, Nature, Cell, Journal of Virology and

Molecular and Cellular Biology were the 10 most cited
journals. Comparing the highly cited journals of otw

disciplines,Journal of Biological Chemistry, Biochemistry,
Molecular and Cellular Biology, Science, Nature, Cell
Applied Environmental and Microbiology Journal of

I11. Highly cited authors

Examined the first authors of the highly cited wgri850
authors were identified from the 425 works. Mostthé
authors were cited with limited times, over 98% tht
authors were cited more than three times. LS Kapgenthe
author who was cited most times, 7 times. Her walkied

from 1979 to 1989 that were related to the molacula

mechanisms of drug action (antitumor) were citdaiés by
the work relate to the research in treatment oteanY.X.
Xiao was the second most cited author. His worksedwith

American Chemical Society were the influential journals in
dissertations done by the graduates of College ¢ L
Sciences. For the ones from College of Agricultiriant
Physiology, Journal of Bacteriology, Journal of Virology,
Plant Cell, Molecular Microbiology, Plant Journal, Arthritis
Rheum, Science, Molecular Plant-Microbe Interactions and
Nature. Table 2 lists the top 10 cited journals and ihee$
cited.

Hutcheson related to bacterial protein had impactthe
research of “Pseudomonas syringae” done by onleeoPhD
students from College of Agriculture and Naturab&®4rces.
The works done by Deng, lkemura and Povirk who were
listed as first authors were cited 4 times and ednét the
third place of most cited authors. Deng’s works wbo
“Pseudomonas syringae” also presented similar impac
the work done by the same student, lkemura’s woraly
related of production of subtilisin and the workis @NA
recombinant done by Povirk influenced the reseaetited
to the cancer treatment. Except Deng, Li and Lhe, lighly

TABLE Il
HIGHLY CITED JOURNALS

All Journal Citations Life Sciences Agriculture cited authors were all based in the institutiondJ®& when
Cit Cit Cit the articles were published; even some of the astho
joé’,”;a' ed| % j‘;‘_”l‘a' ed| % g?“r[‘a' ed| % originally were from other countries, Kappen wasnir
10| 10 an . . : . .
Chem 92| 5.65 Chem 78| 8.71] Physiol 55| 750 Ino!la, Xiao was from China, Chin and Tsai were biotim
J Biochem J Taiwan.
Bacteriol 62 | 3.81] istry 47 | 5.25| Bacteriol 49 | 6.68
Plant Mol Cell TABLE Il
Physiol 57| 3.50] Biol 32 | 3.57| JVirol 36[ 4.91 HIGHLY CITED AUTHORS
Biochem Plant *Self | Times
istry 49| 3.01| Nature 31 3.4fCell 28| 3.82 Author Institution Department cited | Cited
Mol Harvard Medical
Science 48] 2.99 Sciencsd 31 3.46icro 23| 3.14 Kappen, LS [ School Pharmacology 7
Xiao, YX Univ. of Maryland | Botany 6
Nature 46| 2.82| Cell 30 3.35 PlantJ P2 3.00 Chung-Hsing Agricultural
Appl Deng, WL Univ. (Taiwan) Biotechnology v 4
Env Arthritis Robert Wood
Cell 39| 2.39] Micro 22 | 2.46| Rheum 21| 2.86 Johnson Medical
JAm Ikemura, H | School Biochemistry 4
, Chem _ Harvard Medical
J Virol 37| 2.27| Soc 16 1.79[ Science 17 232 poyirk, L School Pharmacology 4
Mol Cell Micro.
Biol 34| 2.09] EMBOJ| 1§ 167 MPMI 16 218  cambronne,| UCLA School of | Immune. &
Plant J Mol ED Medicine Mole. Genetics 3
Cell 28| 1.72| Biol 15 | 1.67| Nature 14  2.05 “Charkowski, Plant
AO Cornell Univ. Pathology 3
Except a few of highly cited journals with multi- _ Harvard Medical | Biol. Chem.&
disciplines features were cited heavily by the wsodlone in ~ _Chin, DH ﬁChoo'd o '\B"_O'l- Pc?]arm.& © 3
both subject area, such &sience andNature, itis clear that [ . o | gopeal ool | Eo SieT 3
there were two sets of highly cited journals usgdhe PhD ’ Structural and
students from two colleges. Some titles were ewvesd dy Glaxo Research | Biophysical
sole citing dissertation, such a@sthritis Rheum, Journal Gao, XL Institute Chem. 3
Bacteriology andJournal of Virology, all cited by particular . Plant
. . 9y . 9y DL .y P . Huang, HC Cornell Univ. Pathology ® 3
dissertation only due to the differentiations angersities of Chung-Hsing Agricultural
the research topics. Besides the journals, ondefworks Li, YI Univ. (Taiwan) Biotechnology | v 3
categorized as proceeding in this stuBypceedings of the Chung-Hsing Agricultural
National Academy of Science, was also highly cited. This _Lin, LJ Univ. (Taiwan) Biotechnology | v 3
title could be seen as a journal title in a broadense. Oregon State
J de Tsai, CH Univ. Genetics ®© 3

Comparing to other highly cited journal titleBroceedings .
of the National Academy of Science was heavily used for its v Authors and the PhD students were at the sarieuiitat when the
multi-disciplinary characteristics. It was cited fivhes, only  articles were published. ) o

3 dissertations did not cite articles issued is tliie. © The authors are currently working for the samétirtion.
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Examining the co-authors of the works done by the

authors listed in table 3, the record showed thentefforts
of the research works. Irving Goldberg, the chairntd

Department of Pharmacology of Harvard Medical Sthoo

from 1972 to 1986 was co-author of several citddremces
by Kappen, Chin and Dedon. SW Hutcheson from Usitser
of Maryland was co-author with works done by Xiam &C
Huang was teamed up with WL Deng.

I11. Availability of cited works

The availability of the highly cited titles in liary collection
was also done in this study. The ISSNs and joutitiak
were used for searching against the library ontiai&log to
see if the library has subscriptions to those ditld@he
holdings and format of the journals were also ckdck1
journals, which were cited at least 15 times, wetamined
in the study. It was found that all the titles abble found in
the library current subscriptions. 15 titles ofrthevere both
in printed and electronic formats; the users coeither
access the titles via campus network or obtain bapdes at
the library. 3 titles are in printed format onlyca@ are in
electronic format only in the library collection.

OBSERVATIONS AND CONCLUSION

I. Impact of Journals on the research

From the heavily cited journals articles, over 96Rations
were journal articles, it was obvious that jourrfzd
significant influence during the progress of reshas and
writing up the dissertations.

I. Corejournalsin research topics

Reviewing the topics of the dissertations and tlsenmals
cited in their works, especially the journal aeil several
core journals related to various research topicgldcdoe
identified, such asJournal of Bacteriology, Journal of
Virology, and Plant Physiology, besides the journals which
cover multi-disciplines that had impact on the agsh, such
asProceedings of the National Academy of Science, Journal

of Biological Chemistry, Science andNature.

I1l. Share references wererare

Comparing the materials cited in the dissertationkided in
this study, few shared references were found. Evigimthe
dissertations, which focus on the researches insihmlar
area, such DNA recombinant, introducing geneticemials
and preparation of protein, share references wergy v
uncommon.

V. Information sources

Not only the individual literatures were rare ctedi only a
few journal titles were co-cited found in this sfudhe ones
with multi-disciplines coverage had better chantesbe
cited by multiple dissertations.
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V. Link to the early works done in the same ingtitution

With limited citing local works, it could still lik the
researches to the prior works done locally. Exangjnihe
authors of the cited references against the advisord
committee members, it was found that several dssens
showed the results of continuing the works donethy
members from the same institution especially thekasdone
by the advisors.

VI. Availability of literaturein the library collection

The highly cited works had very high accessibitie local
library collection, either in printed, electronicr doth
formats. The high availability was not necessamyspnting

the good performance of library on providing needed

information since the students might choose theerizs
based on the availabilities of the materials lgcedther than
the properness. The library is still worth the @®dbr high
availability and accessibility of the cited matégia

This study with focus on the PhD students withriesés
in biotechnology research tried to reveal any fedrends
in the students’ research environment. Journalclast
English materials, journals with special researoterest
were the primary sources that influenced the prxref
research. Traces of the prior art done by the facuembers
in the same institution could be found in the citeférences.
By doing more examining of the citing behavior, thetter
understanding of the information behavior couldsbewn.
Further investigations for the theses and dissersiin other
disciplines are worth to take to enclose more imsigof
students’ information behavior.
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