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Software Usage and Citation in the Field of Library and Information

Science in China

CUI Ming, PAN Xuelian & HUA Weina

ABSTRACT

Software is essential to scientific research. However, its academic value has always been underestimated or
even neglected, and the contribution of its developers has not been widely recognized. Although some
scholars at home and abroad began to realize the importance of software recently, it still calls for a better
understanding of the value of software and more attention to the usage and citation of software. Content
analysis is employed to analyze the usage and citation of software in the journal articles in the field of
Library and Information Science ( LIS) in China to reveal the importance and the situation of software
citation in domestic LIS research.

Firstly, we select 9 224 articles published between 2007 and 2016 in nine LIS journals indexed in CSSCI,
a famous core journal database in humanities and social sciences in China. Secondly, we create content
analysis categories and quantization forms for coding. And then, seven trained coders label these 9 224
articles according to the categories and quantization forms. Finally, we analyze the labeled data and draw
conclusions. The findings are as follows: 1) The proportion of articles using software is rising yearly
between 2007 and 2016, meaning the LIS research has been increasingly dependent on scientific software.

Information Science is relatively more dependent on software: the proportion of articles using software is
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more than 20% in Information Science in 2016, while the proportion of articles using software is nearly
10% in Library Science.2) The uncitedness of software in domestic LIS research is noticeable, and
standardization of software citation behavior requires improvement. The average software citation ratio in
nine journals is only 0.16 and has no rising tendency between 2007 and 2016. The researchers tend to cite
the URL of software with the ratio up to 52. 92%. Furthermore, non-commercial software gains more citation
than commercial software and there is a significant difference between the two. 3) The researchers mention
the basic description of software randomly. In the 1 901 times of software usage, we find that less than 30%
mention version information, only 6.26% and 8.10% mention creator and website information, and more
than 60% have no any mentions of the above software information. 4) The usage frequency and types of
domestic software are much less than that of foreign software. Among the 118 pieces of software with the
usage frequency greater than or equal to two, 95 pieces (81%) are foreign software, while 23 pieces are
domestic software (one of which is from Taiwan province). It suggests that more investment in software
research and development (R&D) is needed.

This research demonstrates the importance of software based on the detailed and reliable data. It provides
decision-making support for relevant departments, assisting in incorporation of software into research
evaluation, helping to establish a more open and inclusive evaluation system, and then to improve scientific
research efficiency as well as to optimize the allocation of resources. It also helps to reveal the extent of
dependence on software in domestic LIS research, to have a better understanding of the discipline
characteristics of LIS. The research evaluates the software citation practice in domestic LIS scientifically,
promoting the standardization of software citation. 2 figs. 7 tabs. 43 refs.
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18 VOSviewer 15 5l UM 7 5 T AL Sl &
19 Weka 15 B

20 LibSVM 14 AR SVM X H] 5 B A

EEm+mE E=FH Vol 44. No.235



E B

Rl

LTI . T E B B ER TR AR E A BITR

CUI Ming, PAN Xuelian & HUA Weina:Software Usage and Citation in the Field of Library

and Information Science in China

ML ik — AR R K T T 2
4 118 FER A 1 7 b A B S A B, 95 Fh (81% )
AR E AN 22 Tl (19% ) 5238 [ R B AR F= 1
LR B A, B S iR R
B2 0 B P A DUE R VR 4 B R 48 ICTCLAS
(95 5%) 1 AL 4B R 5 BICOMB(7 ) (A
RZHPEEAE ROST Content Mining System (7 %) .
SCHRASRAT BG40 BT 8 SATL(7 f) b 3¢
531 T B4 IKAnalyzer (6 5 ) P BTHMER T2k
FRES (6 5 o Hrb, LA DUEWEMT &
4t ICTCLAS ¥ 5+, Bt ™ 0L, B i E A E
PG R 2 il T = A

4 FitERE

ARG AR IR SR s ol L E 1 A
TR IR N 2, e al LK “ BHIFTE 5 401
B R — A R g R R B TR E
H— AN AT LG P R AT TR0 A 2R 0 I 28 A 2
RASHARFR . AWFFE B Se k@l As
PO A M2 H 2, AR5 95 6 CSSCT 40, 9
TSR IR 2007—2016 4+ 4 18] (99 22455 2 A
PRI SCHEFT S T , B I 0 2 B 465 B 64T 48 343
Bro BFFE2s 5 o, il FH 0 6 3 SC HG ) 8 A4
FREL ET S RS AT R I T %
AERE AL P R B RS B P, BRI
AN IRFE R AE I S i S il FH 1 e e B
AR K B0 Bl 8 1, R e 7S B ol A1 438 S
A PR A | ) £ 35 RAE it b ik 55 7T L3S Bl
A PRI E SR AR AR S . AHFSE
PR CSSCT WS A% 0 1 7], B AT Ee TRl 28

SE XM
[1]

S )P 2 A RS R T
DAFEWT , 2 A~ [ P TR 40038 10 4 5 ) FH 2T g
BEEEIG, AR R T AR 22

AT E AW LB A= W24 3 SC% 0
FRESCh B 5 2 (44%) , AR R B
BAFGIHAR(16% ) TAK, B HERR 5| H SR B %
AR B | ASBIF S H 0 Al Rl A B 5 R
(29% ) WA TAE 4124 4008, 3 T B PRk A6 4
ZEHCSORZO T B SO B 2 A% O W T
B A AR, — AP R A
FE B TP BB AL T 48 SRS B R R S| R
JFHEA B FE, WL S 1 9 R TR 1R TS
B P TR R A B ER, — AR AT
RESE R AL Wy 2 AR vh & 48 6 T S BN
FAPY WIS 0 A 2 AR A B B A L
BB AT N TR Z) , A 2 SR B Y
BT RS RAES, TFRid 2, B =34 m
o AR R i 238 S 1K F B A R, v L, F'
A 7 KRB i & %A, DU i 24 R
KR,

13 3% [ PR A5 2 Uk R A4 5 | Bl g 7
PR, TRATT 5 B O 74 A 2R
TR A GE— A SR B RS | S R ]
R EAE A8 6 R ik B 1R 5| LT Ak, 4t F
AR SE AR 20 i B s BSR4k
VRBCE ST IR A5 15 0 2 A 5 AR (1 3
T, B E 415 4R 2 % W 0 N0 2 A I &
RO AR R T 3535

BT BT B IS et 4k LK AE At B
HAREAF R AF TAEF AT 64 8y, B
BT Y 5 A5 R 3 b KB AR E R o A

Soito L., Hwang L J. Citations for software: providing identification, access and recognition for research software

[J]. International Journal of Digital Curation, 2016, 11(2) : 48-63.

[2]
rics, 2016, 109(3) : 1593-1610.
[3]

Pan X, Yan E, Hua W. Disciplinary differences of software use and impact in scientific literature[ J]. Scientomet-

Hannay J E, MacLeod C, Singer J, et al. How do scientists develop and use scientific software? [ C]//Software

2018 £5 B May,2018



?@Q%ﬂ‘#ﬂ. Journal of Library Science in China

[7]
[8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Engineering for Computational Science and Engineering, 2009. SECSE’09. ICSE Workshop on. IEEE, 2009.
1-8.

Prabhu P, Kim H, Oh T, et al. A survey of the practice of computational science[ C]//High Performance Com-
puting, Networking, Storage and Analysis (SC), 2011 International Conference for IEEE, 2011, 1-12.
Howison J, Herbsleb J D. Incentives and integration in scientific software production[ C]//Proceedings of the
2013 conference on Computer supported cooperative work. ACM, 2013 459-470.

Hafer L, Kirkpatrick A E. Assessing open source software as a scholarly contribution[ J]. Communications of the
ACM, 2009, 52(12): 126-129.

Piwowar H. Altmetrics: Value all research products[ J]. Nature, 2013, 493(7431) . 159-159.

Poisot T. Best publishing practices to improve user confidence in scientific software[ J]. Ideas in Ecology and Evo-
lution, 2015, 8(1): 50.

NSF. GPG summary of changes[ EB/OL].[2017-10-16].https://www.nsf. gov/pubs/policydocs/pappguide/
nsf13001/ gpg_sigchanges. jsp.

Research Excellence Framework. Output information requirements| EB/OL]. [2017-10-16]. http://www.ref.
ac.uk/about/ guidance/ submittingresearchoutputs/.

Wi, £, AUGEL YRS SO R A R AT M EEL ] kSR, 2016, 35(11) ; 1140~
1147.( Yang Bo, Wang Xue, She Zengli. Research on using behavior of scientific software in bioinformatics litera-
ture[ J].Journal of the China Society for Scientific and Technical Information, 2016, 35(11) . 1140-1147.)
Gray J. Jim Gray on eScience: a transformed scientific method[ J]. The fourth paradigm: Data-intensive scientific
discovery, 2009 19-33.

Rolland B, Lee C P. Beyond trust and reliability: reusing data in collaborative cancer epidemiology research
[ C]//Proceedings of the 2013 Conference on Computer Supported Cooperative Work. ACM, 2013 435-444.
Candela L, Castelli D, Manghi P, et al. Data journals: a survey[J]. Journal of the Association for Information
Science and Technology, 2015, 66(9) : 1747-1762.

Tenopir C, Allard S, Douglass K, et al. Data sharing by scientists: practices and perceptions[ J]. PloS one,
2011, 6(6): €21101.

LR, WEE. [ NSRS BORBE S SR S 3 E OR R s PRI (0], b B B2, 2015, 41
(5): 76-86. (Ma Haiqun, Pu Pan. Status analysis and comparison of research achievements on open data policy
and an estimation of the research trends in China[ J]. Journal of Library Science in China, 2015, 41(5):
76-86.)

BN, TG, BlasiEstss . g SRE[T]. T EE AR, 2013, 39(1) : 112-118. (Hou Jing-
chuan, Fang Jingyi. Review on data citation in the context of big data[ J]. Journal of Library Science in China,
2013, 39(1) . 112-118.)

T MR, G, SRR R 05 AT R S RS [T ], A, 2016, 35(11): 1132~
1139. ( Wang Xue,Ma Shengli,She Zengli, et al. Research on citation behavior of scientific data and its influence
[J]. Journal of the China Society for Scientific and Technical Information. 2016, 35(11) : 1132-1139.)

THE, T, M0, 45 B E B IROUREE S IR T T (1], b EE AR, 2014, 40(6) : 105-

114.( Ding Nan, Ding Ying, Yang Liu,et al. Data citation behavior in Library and Information Science in China

EEm+mE E=FH Vol 44. No.235



E OB OATE A RERBBROENR4ERS BHR
CUI Ming, PAN Xuelian & HUA Weina:Software Usage and Citation in the Field of Library

and Information Science in China

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]
[31]

[32]

[33]

[34]

[35]
[36]

[1]. Journal of Library Science in China, 2014, 40(6) :105-114.)

T EATRE. BAETUTRS I TARHL S0 I BUREET [ 1], RIS 552K, 2014,37(7) :59-62. (Ding
Nan, Pan Youneng. Analyzing the mechanism and application status of data citation index[ J]. Information Stud-
ies: Theory & Application, 2014,37(7) :59-62.)

Peters I, Kraker P, Lex E, et al. Research data explored: citations versus altmetrics[ J]. arXiv preprint arXiv:
1501.03342, 2015.

Howison J, Bullard J. Software in the scientific literature: problems with seeing, finding, and using software men-
tioned in the biology literature[ J]. Journal of the Association for Information Science & Technology, 2016, 67
(9) :2137-2155.

Prabhu P. A survey of the practice of computational science| C]// High PERFORMANCE Computing, Networ-
king, Storage and Analysis. IEEE, 2011;1-12.

Huang X, Ding X, Lee C P, et al. Meanings and boundaries of scientific software sharing[ C]//Conference on
Computer Supported Cooperative Work. ACM, 2013:423-434.

Trainer E H, Chaihirunkarn C, Kalyanasundaram A, et al. From personal tool to community resource : what’s the
extra work and who will do it?[ C]// ACM, 2015.417-430.

Howison J, Deelman E, McLennan M J, et al. Understanding the scientific software ecosystem and its impact;
current and future measures| J]. Rescarch Evaluation, 2015, 24(4) ;454-470.

Thelwall M, Kousha K. Academic software downloads from google code: useful usage indicators?[ J]. Information
Research an International Electronic Journal, 2016, 21(1) :nl.

Woolgar S. Beyond the citation debate; towards a sociology of measurement technologies and their use in science
policy[ J]. Science & Public Policy, 1991, 18(5) :319-326.

Ding Y, Zhang G, Chambers T, et al. Content—based citation analysis: the next generation of citation analysis
[1]. Journal of the Association for Information Science & Technology, 2014, 65(9) :1820-1833.

Cronin B. The hand of science: academic writing and its rewards[ M]. Lanham: Scarecrow Press, 2005.
Hanney S, Frame I, Grant J, et al. Using categorisations of citations when assessing the outcomes from health re-
search[ J]. Scientometrics, 2005, 65(3) :357-379.

Ding Y, Song M, Han J, et al. Entitymetrics: measuring the impact of entities[ J]. Plos One, 2013, 8(8):
e71416.

Pan X, Yan E, Wang Q, et al. Assessing the impact of software on science: a bootstrapped learning of software
entities in full-text papers[ J]. Journal of Informetrics, 2015, 9(4) :860-871.

AL, BRI, EAGR. FET Altmetrics (T IR PR D IEMESE [ 1], wh I 4315 74, 2017,
43(2) :80-95. (Zhao Rongying, Wei Mingkun, Wang Shaozhen. Evaluation of academic impact of open source
software based on altmetrics[ J]. Journal of Library Science in China, 2017, 43(2) :80-95.)

Smith A M, Katz D S, Niemeyer K E. Software citation principles[ J]. Peer] Computer Science, 2016(2) :e86.
XNF, Mk, =g, EA R BRI 2 S FE T RTINS RF ST [T b I B A AR R,
2011, 37(2): 105-114. (Liu Yu, Ye Jiyuan, Yuan Xilin. Hierarchical structure of library and information sci-
ence journals; an empirical study based on peer review[ J]. Journal of Library Science in China, 2011, 37(2) ;

105-114.)

2018 £5 B May,2018



?@Q%ﬂ‘#ﬂ. Journal of Library Science in China

[37]

[38]

[39]
[40]

[41]

[42]

[43]

Bl smwXxFREE

II575 , INERZE. BATIS ] FA RS bR e B PIPEA o 3SR AT [ 0] b B R AT 244, 2012, 38(1) :96—
104. (Su Fangli, Sun Jianjun. On the applicability of journal citation identity indicators in the evaluation of jour-
nal impact[ J]. Journal of Library Science in China, 2012,38(1) :96-104.)

Sk, R, Xk, AE. ThAME B G AR ik Ak AR D] T EIE AR A, 2012, 38(2): 21—
27. (Zhang Li, Tang Jianhui, Liu Yongtao, et al. An informetric comparison on LIS methodology between Chinese
and foreign articles[ J]. Journal of Library Science in China, 2012, 38(2):21-27.)

Krippendorff K. Content analysis: an introduction to its methodology[ M. 2nd ed. Beverly Hills: Sage, 2004.
W, FELUC, T, 4. DA oA 7R 1 A1 B U R RS [ 1], BB AT, 2016(6) :2-9.
(Huang Kun, Wang Kaifei, Wang Shanshan, et al. Application of content analysis method in foreign library and
information science[ J]. Research on Library Science, 2016(6) :2-9.)

Chu H. Research methods in library and information science: a content analysis [ J]. Library & Information
Science Research, 2015, 37(1) ; 36-41.

Freelon D G. ReCal; intercoder reliability calculation as a web service[ J]. International Journal of Internet Sci-
ence, 2010, 5(1) :20-33.

SPSS 20.0. TBM SPSS Software[ CP/OL]. [2017-10-16]. https://www.ibm.com/analytics/us/en/technology/

spss/.

WEEAPERFAEAE A, ILH EF 210023,

HEE AR XFELERFEHEMAALR, TH &% 210023,
R amKFRES

WERHE HEEFIH, LH $R 210023,
(Wicks H91.2017-11-08; &1 H 4] . 2017-12-22)

EEm+mE E=FH Vol 44. No.235



