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Abstract

Background and Objectives: One of the most important goals of scientometrics is the evaluation and
analysis of scientific components. These evaluations are done for different purposes and one of the most
important of them is to identify "top authors"; That is, those who are prominent in their field of science
due to the quantity and quality of scientific and research activities. A review of the literature shows that
the identification of top authors, which has been done with two approaches: quantitative (scientometric
indicators) and qualitative (expert opinions) - and rarely combined - is growing towards a quantitative
approach. However, some related works, while warning about purely quantitative evaluations, state that
quantitative evaluations show an incomplete picture of scientific productivity, and that quality evaluation
is necessary, and emphasize the importance of the role of experts. On the other hand, in the literature, the
identification of top authors is based on the evaluation of scientific productivity, Currently, scientific
productivity in the field of scientometrics is measured according to the level of publications and citations,
although citation and publication categories cannot give a complete picture of scientific productivity -
according to the economic definition of this concept (output to output ratio) - But these two categories
are currently the most important issues in the relevant texts; Therefore, it seems that a comparison
between quantitative and qualitative approaches to evaluating the scientific productivity of top authors
can help a more comprehensive understanding of the evaluation of top authors.the most important goal
of the present article is the designing of the top authors’ scientific productivity model so as to achieve a
combined set of quantitative and qualitative indicators and items influencing the scientific productivity

and take a step towards the improvement of the scientific productivity’s evaluation.
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Methodology: The present study has been conducted based on a mixed (quantitative-qualitative) method;
the qualitative section uses the ideas and notions of the experts in the scientific productivity domain and
the quantitative section deals with the application of the statistical tests and scientometrics’ indicators.
Two statistical populations have taken part in the present study: 12 domestic and foreign experts in the
scientific productivity field; 235 highly cited authors from around the globe. The study data have been
collected using checklist, questionnaires and Clarivate Analytics-Web of Science database. To analyze the
data, SPSS 19 and LISREL 8 were used. The scientific productivity model has been verified based on the
experts’ ideas in the population of the top authors using second order confirmatory factor analysis.

Findings: The present study’s findings indicate that the scientific productivity model based on the experts’
notions in population of the studied top authors features a favorable goodness of fit. Considering the
factor loads in the confirmatory factor analysis, the “bibliometrics component” with a factor load of 1, the
“individual component” with a factor load of 0.69 and the “organizational component” with a factor load
of 0.63 in the population of highly cited authors are influential in the scientific productivity model. The
summing of the ideas from the three studied sample volumes indicates that “the time dedicated to the
scientific activities”, “the number of the authors’ received citations” and “the scientific prestige of the
affiliate organization” are respectively the most important items in the individual, bibliometrics and
organizational components influencing the scientific productivity of the top authors.

Discussion: The findings of the present study indicate that a collection of organizational, individual and
bibliometric factors influence the scientific productivity of the top authors and the tri-component model
features a favorable goodness of fit. Findings of the present study show that the bibliometric component
on the one hand affects on scientific productivity and on the other hand, is the product of the interaction
between individual and organizational components, and the final output of scientific productivity. The
top authors in the present study are more cited than their colleagues and peers based on the highly cited
indicator. Of course, according to relevant research, highly cited authors are probably highly published.
Scientific success in the present age seems to require familiarity with the existing competitive culture of
citation and publishing. According to the results obtained in the present study, it is thought that in the
community of the top authors, they are familiar with the publishing and citation culture, collaborates
with scholarly journals (as a reviewer or editorial board member), selects journals of high academic
standing for publication, and recognizes the importance of communicating with world-renowned
authors. The result shows that the role of the organizational component is less than the other two
components; Emphasising on publishing more and receiving more citations can be both from
organizational factors and from internal and individual motivations. Combination of the quantitative and
qualitative items can offer a more thorough image of the status of the individuals’ scientific productivity;
the items offered in this model can be employed as solution by the individuals and organizations for

enhancing scientific productivity.
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Table 1. Lawshe’s table (1975): Minimum Value of Content Validity Ratios Indicator Base on Number of Exerts

CVR Numbers of Experts CVR Numbers of Experts CVR Numbers of Experts
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Table 2. calculating Cronbach's alpha by questionnaire components in the community of highly cited authors (50 people)

dobp s I 2l (DS 4il5e ol Wio S35 4y
Overall Questionnaire Reliability Bibliometric Component Organizational Component Individual Component
0.926 0.745 0.887 0.809
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Table 3. The status of the community of experts in the present study

RS gole didy 9 s o o s  Fialg PLEdp S
Row Scientific Field Country Affiliation AcademicRank  Gender
1 Scientomicrtis Spain Spanish National Research Council Professor Male
2 Information science Netherlands KU Leuven Professor Male
3 Information science Netherlands Leiden Associate Professor ~ Male
4 Scientomicrtis Hungary science Academy Professor Male
5 Management of research and innovation Italy Tor Vergata Professor Male
6 Management of research and innovation Italy National Research Council of Italy Professor Male
7 Quantitative studies of science Netherlands Leiden Professor Male
8 Scientific sociology United States Arizona Professor Female
9 Knowledge and information science Iran Shahid Chamran Unive. Professor Female
10 Knowledge and information science Iran Shiraz Unive. Associate Professor  Female
11 Sociology of science and techonology Iran Mazandaran Unive. Associate Professor ~ Male
12 Scientomicrtis Canada University of British Columbia ~ Assistant Professor ~ Female
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Table 4. Demographic status of highly cited authors

Female Male No answer 20-30 31-40 41-50 51-60 61 and more  No answer
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Table 5. Fuzzy value calculations of items and their defuzzification
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Figure 1. A conceptual model of scientifric productivity based on exerts views
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Table 6. KMO and Bartlet tests results
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el 31 6l Clanl Pl (ke 6550 400 oo 53, badlgo 5l laS a b s Lol tass s ST
oL Lao 1> (F 5 Y (gla 13 a) (st B Jale Lo (1l 4y L gy o (5la )15 g 53 ol oslizal o33 43 5 lale
ST ola ime) asb i slaa 8 suiasiilis ba ot 5 ( Guiow Olgts b 0580 (gla jiie) asb i (glaad) 3o
F3 5(qo U qe 3D oewolS add 30 Fo ¢(qs U qr 3D 63,5 add 3o Fi ¢ ade (6590 40 3L F &S (65 0b 4 s (Guw
31 (ods odalie 5 Olgy (slspuite Olo dlaly 3T Sud) b e 30 St w810 (o b quo 3N Slejle 4 5o
e 56 sl /0 VL 3 Ittt ¥ Jole b lanyus BT a8 g opl oSl 0s e3lial 51kl ole (sla L
Y lsgai g3 oS boles g dals Cams S0 il G 5SS b ST AL OGN o STesss
Ve Gule 5L L e oS add 3o (dale (sla)L) 5,1kl (ol s Sl 55 sade (6550 g0 Je 3 55 o0 odaline
hele (slasb b o5 4 Sl 5 (63,3 (slaadl 5o cOT 31 g 5 a3 g0 DL gk (S50 12 (55 301 2 1) 3T o ot
yls 55 A el s 2 /8T 50/
toloT cdas o OLES el pdbodalie 5 Olgy (sla puiio Ols dlaly (5,15 gm0 b0 &7 F s 55 ¢ S5 5 b
Gladlis LIB 53 e ale SIS 5 51 Slodas Ji3ur 48 55 .l VAP 51 8 55 S e wiaa S ales sl
S e s ol ok adedie 50,3 S5, LY Slsgas 53 daly ol g 3L VAY b 0t o) leT (leis jizte oode
Vb P8 0Ll sl i ke das o OLES szl g OB iy 5 lagemly o) 0l jileze sl Sty S 0l

Olsea 48 opl das oo 0L skl 08 iy 5 lagenly 457 08 8 ams Ol 0 o 5 pi Tl &S (sl S

s (il Slesle (624 glaad ga  shie ol Ra g 53 i edalie JB ot D) g 0 oS ded ol ke cOlgsy 5o e 1 she
el it =Y 34 o 0T e 8 A £ s (factor loading) Jele b 1y aidje aLa S a Koes Y

\¥f



YoV O oledbl ey (g IS Sl

DSy A anslr pl 53 e Dl 6 4!

-I.] q.é

0.57

(0.3 00l

Chi-Square=136.40, dE=133, Prvalue=).00023, RUSEA=).043 Chi-Square=196.40, d£=133, B-valus=0.00029, RuSER=0.045

iy OB i o5 ol 10 0ke (6950, Jdo . JIg05 Sl O Ny o5 drol> 0 (ol (5990 0 b0 I 113505
(ol (Sl sb) S)llis] 2 [y padt I 3 SO Ao Sl 4
Figure 2. Scientific productivity model in highly cited authors population  Figure 3. Scientific productivity model in highly cited
in the case of estimating standard coefficients (factor loads) population in the case of significance
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Table 7. Results of Confirmatory factor analysis for items of individual component of scientific productivity
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Table 8. Results of Confirmatory factor analysis for items of bibliometric component of scientific productivity
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Table 9. Results of Confirmatory factor analysis for items of organizational component of scientific productivity
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Table 10. Chi-square statistic and model fitness indicators
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