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Abstract

An analysis of scientific bibliographic productivity using the Hirsch
h-index, information from the Institute of Scientific Information
database and the Curriculum Lattes (CNPq, Brazil) was performed at
the Faculdade de Filosofia, Ciências e Letras de Ribeirão Preto,
Universidade de São Paulo (FFCLRP-USP) that has four departments
in natural, biological and social sciences. Bibliometric evaluations of
undergraduate programs showed a better performance of the depart-
ments of Chemistry (P < 0.001) and Biology (P < 0.001) when
compared to the departments of Physics and Mathematics and Psy-
chology and Education. We also analyzed the scientific output of the
six graduate programs of FFCLRP: Psychology, Psychobiology, Chem-
istry, Physics Applied to Medicine and Biology, Comparative Biol-
ogy, and Entomology. The graduate program in Psychology presented
a lower h-index (P < 0.001) and had fewer papers indexed by the ISI
web of science (P < 0.001) when compared to the other graduate
programs. The poorer performance of the Psychology program may
be associated with the limited coverage by the Thompson Institute of
Scientific Information database.
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Introduction

In order to evaluate an individual’s scien-
tific research output, a new scalar h-index
has been proposed (1). According to this
index, a scientist with a certain h-index has h
papers with at least h citations each. This
index has the advantage of evaluating scien-
tific output because it combines both pro-

ductivity and impact of the research. The
necessary data for assessing the h-index are
available in the Thompson Institute of Scien-
tific Information (ISI) Web of Science and
can be purchased. However, the applicabil-
ity of the h-index to different areas of knowl-
edge has not been well established.

Many studies have shown that the h-
index, like other bibliometric indexes, is sen-
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sitive to the research field (2). An interesting
way of dealing with such differences is to
analyze the relative impact of the publica-
tions in their field of knowledge by calculat-
ing the ratio between a given citation rate
and the average rate of the field, so that
different research fields can be compared.

The Hirsch index has been received with
great interest by the scientific community
(3-7). Currently, many international research
funding agencies employ the h-index as a
criterion for evaluating researchers, as done
in Brazil by the CNPq (8). In fact, the prob-
lem of scientific productivity quantification
is critical, since it influences the distribution
of financial support for the scientific com-
munity. This problem is even more compli-
cated when analyzing different research ar-
eas.

In this context, in the present study, we
analyzed the scientific research output of
professors, from assistant to full professors,
linked to the undergraduate and graduate
programs of the Faculdade de Filosofia, Ci-
ências e Letras de Ribeirão Preto (FFCLRP)
and we discuss the applicability of the h-
index in an institutional context. This is a
special institution in the Brazilian university
system. It belongs to the most important

University in Brazil and Latin America (9),
Universidade de São Paulo (USP). In addi-
tion, it is the only Faculty in USP that en-
compasses four important areas of knowl-
edge (fields of concentration), covered by
the departments of 1) Chemistry, 2) Physics
and Mathematics, 3) Biology, and 4) Psy-
chology and Education. These departments
offer a total of eight undergraduate courses
and six graduate programs for M.S. and
Ph.D. students (Table 1).

Moreover, the Departments of FFCLRP
represent the typical academic organization
of Brazil and Latin America and could be
taken as a model for analyzing other Brazil-
ian research institutions.

Material and Methods

In order to evaluate research produced
by FFCLRP, analyses of three indicators of
scientific productivity and research output
were conducted for each professor. The in-
dexes analyzed for each professor were: 1)
total number of papers (indexed in the Cur-
riculum Lattes database, a National Curricu-
lum Vitae (CV) database), 2) the number of
papers indexed by the Thomson ISI Web of
Science database, and 3) the h-index (1).

Quantifying the total number of papers in
Curriculum Lattes

The total number of papers of each pro-
fessor linked to FFCLRP was calculated
using information available in their CV
Lattes. The Lattes System is a Brazilian
database that includes CVs of researchers
linked to Brazilian academic institutions.
This system was initially developed for the
use of the National Council for Scientific
and Technological Development (8), which
is a research funding agency linked to the
Ministry of Science and Technology. In the
current study, we used this information for
two main reasons. First, all researchers in
Brazil are required to maintain their Cur-

Table 1. List of undergraduate and graduate programs belonging to the departments of
Psychology and Education, Chemistry, Physics and Mathematics, and Biology of the
Faculdade de Filosofia, Ciências e Letras de Ribeirão Preto, Universidade de São
Paulo, USP.

Department Undergraduate Graduate

Psychology and Education Psychology Psychology
Pedagogy Psychobiology

Chemistry Chemistry Chemistry

Physics and Mathematics Medical Physics Physics Applied to
Medicine and Biology

Biomedical Informatics
Sciences of Information

and Documentation
Mathematics Applied

to Business

Biology Biology Comparative Biology
Entomology
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riculum Lattes updated for USP and for re-
search funding agencies. Second, these CVs
are unrestrictedly available on the internet.
According to the latest statistics of the Lattes
Platform, until October, 2005, there were
77,649 researchers and 19,470 research
groups from 335 different research institu-
tions registered in the system.

The survey was conducted by typing the
names of professors of FFCLRP in the tag
field “Search for researchers (simple search)”
available in the Curriculum Lattes database
(10).

Quantifying the number of papers indexed by
the Thompson ISI Web of Science database
and calculating the individual h-index

The number of papers indexed by the
Thompson ISI Web of Science database for
each professor was quantified. The search
was conducted using the field tags and Bool-
ean options available in the “Advanced
Search” of ISI (11). For each author, we
looked for papers published in Brazil and
abroad. After the search in the database,
outputs were sorted according to the number
of citations of each paper and the individual
h-index for each professor was calculated.
These analyses were performed between
December 2005 and January 2006.

Results

The scientific output of professors linked
to undergraduate and graduate programs of
the FFCLRP was calculated. Thus, two dis-
tinct data analyses were performed: one fo-
cusing on differences between undergradu-
ate programs and the other focusing on dif-
ferences between graduate programs.

Evaluating the scientific research output of
professors linked to undergraduate programs
of FFCLRP

The total number of papers (Curriculum

Lattes), number of papers indexed by ISI
and respective h-indexes were quantified for
each professor linked to the undergraduate
programs. The Departments of Chemistry,
Biology, Physics and Mathematics, and Psy-
chology and Education have 37, 31, 51, and
53 professors linked to programs of under-
graduate studies, respectively.

The mean values of scientific output were
then submitted to between-within ANOVA
according to the following model: 4 “depart-
ments of undergraduate studies” (Chemis-
try, Biology, Physics and Mathematics, Psy-
chology and Education) vs 3 “indexes of
productivity” (total number of papers, num-
ber of papers indexed by ISI, h-index). The
variable “departments of undergraduate stud-
ies” was considered to be as a between-
subject factor and the variable “indexes of
productivity” was considered to be a within-
subject factor.

Statistical analysis showed a significant
main effect of the factor “department of
undergraduate studies” (F3,166 = 12.007, P
< 0.001). An a posteriori comparison test
(HSD Tukey) indicated that the Departments
of Biology and Chemistry presented higher
values for the indexes quantified. In general,
professors of the Departments of Biology
and Chemistry published more papers, had
more articles indexed by the Thompson ISI
Web of Science and presented, on average, a
higher h-index when compared to profes-
sors of the Departments of Psychology and
Education and Physics and Mathematics
(Figure 1A). The results of multiple com-
parisons between departments of the
FFCLRP are shown in Table 2.

In a second statistical analysis, the ratio
between the number of papers indexed by
ISI and the total number of papers in the
Curriculum Lattes was calculated for each
professor of FFCLRP and these data were
submitted to one-way ANOVA that showed
a significant difference between departments
(F3,166 = 25.318, P < 0.001). An a poste-
riori comparison test (HSD Tukey) revealed
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that the ratio between number of papers
indexed in ISI and Curriculum Lattes was
lower for professors of the Department of
Psychology and Education when compared
to other departments (Table 3).

The two-tailed Pearson correlation test
was applied in order to determine the inter-
actions between the indexes analyzed in the
study and the results indicated that the three
indexes were correlated (Table 4).

Analysis of the research output of professors
linked to the graduate programs of FFCLRP

The mean total number of papers, num-
ber of papers indexed by ISI and h-index
were calculated for each professor linked to
the graduate programs of FFCLRP. The
graduate programs of “Chemistry”, “Phys-
ics Applied to Medicine and Biology”, “En-
tomology”, “Comparative Biology”, “Psy-
chology” and “Psychobiology” have 45, 15,
20, 22, 32, and 16 professors, respectively.

Furthermore, the mean values of indi-
vidual scientific output were submitted to
between-within ANOVA according to the
model: 6 “programs of graduate studies”
(Chemistry, Physics Applied to Medicine
and Biology, Entomology, Comparative Bi-
ology, Psychology, Psychobiology) vs 3 “in-
dexes of productivity” (total number of pa-
pers, number of papers indexed by ISI, h-
index). The variable “programs of graduate
studies” was considered to be a between-
subject factor and the variable “indexes of
productivity” was considered to be a within-
subject factor.

Data analysis revealed differences be-
tween graduate programs (F5,146 = 6.043, P
< 0.001). An a posteriori comparison test
(HSD Tukey) indicated that, in general, pro-
fessors of the graduate program in Psychol-
ogy presented a lower h-index and had fewer
papers indexed by ISI web of science when
compared to professors of other graduate
programs (Figure 1B). Concerning the total
number of papers in Curriculum Lattes, we

Figure 1. Means and standard errors of h-index values, number of papers indexed by the
Thompson ISI Web of Science, and total number of papers in the Curriculum Lattes of
professors linked to the departments (A) and graduate programs (B) of the Faculdade de
Filosofia, Ciências e Letras de Ribeirão Preto (FFCLRP), USP.

Table 2. P values of the hypothesis test concerning equality between Departments of
the Faculdade de Filosofia, Ciências e Letras de Ribeirão Preto, USP.

Biology Physics Chemistry

h-index
Physics 0.001 x x
Chemistry 0.178 0.001 x
Psychology 0.001 0.380 0.001

ISI
Physics 0.001 x x
Chemistry 0.993 0.001 x
Psychology 0.001 0.701 0.001

Curriculum Lattes
Physics 0.001 x x
Chemistry 0.773 0.001 x
Psychology 0.001 0.861 0.011

“x” refers to the comparisons already made below the diagonals.
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Table 3. Ratio between number of papers indexed by the Thompson Institute of Scientific Information (ISI)
and the total number of papers in Curriculum Lattes for departments and graduate programs of the
Faculdade de Filosofia, Ciências e Letras de Ribeirão Preto, USP.

Department ISI/Lattes Graduate program ISI/Lattes

Psychology and Education 31.9%* Psychology 18.2%**
Psychobiology 75.5%

Chemistry 85.5% Chemistry 81.4%
Physics and Mathematics 66.5% Physics Applied to Medicine and Biology 72.8%
Biology 70.3% Comparative Biology 65.8%

Entomology 49.5%+

*P < 0.001 for Psychology and Education compared to other departments; **P < 0.001 for Psychology
compared to other graduate programs; +P < 0.01 for Entomology compared to Chemistry (HSD Tukey test).

Table 4. Pearson’s correlation coefficients between number of papers indexed by the Thompson Institute of
Scientific Information (ISI), total number of papers in Curriculum Lattes and the h-index for departments and
graduate programs of the Faculdade de Filosofia, Ciências e Letras de Ribeirão Preto, USP.

Departments Graduate programs

h-index ISI Lattes h-index ISI Lattes

h-index 1 x x 1 x x
ISI 0.897 1 x 0.844 1 x
Curriculum Lattes 0.667 0.766 1 0.485 0.645 1

All correlations are significant at the 0.05 level. “x” refers to the comparisons already made below the
diagonals.

Table 5. P values of the hypothesis test concerning equality between graduate programs of the Faculdade de
Filosofia, Ciências e Letras de Ribeirão Preto, USP.

Psychology Psychobiology Comparative Biology Entomology Applied Physics

h-index
Psychobiology 0.001 x x x x
Comparative Biology 0.001 0.681 x x x
Entomology 0.001 0.912 0.997 x x
Applied Physics 0.001 0.795 1 0.999 x
Chemistry 0.001 1 0.579 0.905 0.762

ISI
Psychobiology 0.002 x x x x
Comparative Biology 0.003 0.997 x x x
Entomology 0.002 1 1 x x
Applied Physics 0.110 0.999 1 1 x
Chemistry 0.001 1 0.969 0.998 0.991

 Curriculum Lattes
Psychobiology 0.697 x x x x
Comparative Biology 0.630 1 x x x
Entomology 0.002 0.363 0.236 x x
Applied Physics 0.916 0.999 0.999 0.170 x
Chemistry 0.780 0.996 0.995 0.330 1

“x” refers to the comparisons already made below the diagonals.
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noticed that professors of the Department of
Entomology published, in general, more pa-
pers than professors of other graduate pro-
grams. Except for the graduate program in
Psychology, no statistically significant dif-
ferences between graduate programs were
found regarding mean h-index and number
of papers indexed by ISI. The results of these
post hoc comparisons between graduate pro-
grams are shown in Table 5.

Ratios between number of papers indexed
in ISI and total number of papers in Curricu-
lum Lattes were submitted to one-way
ANOVA, which showed a significant differ-
ence between graduate programs (F5,146 =
25.829, P < 0.001). An a posteriori compari-
sons test (HSD Tukey) indicated that the
Psychology graduate program has a smaller
percentage of papers indexed by ISI Web of
Science when compared to other graduate
programs (Table 3).

As observed in the first set of compari-
sons, the Pearson two-tailed correlation test
indicated a statistically significant correla-
tion between the three indexes (Table 4).

Discussion

Data analysis revealed interesting differ-
ences between the graduate and undergradu-
ate programs of FFCLRP, showing that the
h-index and the other two measures of pro-
ductivity investigated, i.e., total number of
papers in Curriculum Lattes and number of
papers indexed by Thompson ISI Web of
Science, are sensitive to the field of knowl-
edge and to the particular characteristics of
the research group.

The analysis of the undergraduate pro-
grams of FFCLRP showed that the Depart-
ments of Biology and Chemistry presented
higher scores for the indexes analyzed when
compared to the Departments of Psychology
and Education, and Physics and Mathemat-
ics.

The graduate programs in Psychobiol-
ogy, Chemistry, Physics Applied to Medi-

cine and Biology, Comparative Biology, and
Entomology presented closely similar re-
sults concerning the assessment of the three
indexes. Nevertheless, the graduate program
in Psychology presented a lower h-index
average and had fewer papers indexed by ISI
when compared to the other programs. A
possible reason for this is that most psychol-
ogy papers are published in journals not
indexed by Thompson ISI Web of Science,
and therefore they are not considered in the
calculation of the h-index. Moreover, when
checking the number of journals of different
research fields available in the ISI Journal
Citation Reports (11), we noticed that Psy-
chology has few journals indexed by ISI
(60), especially when compared to Chemis-
try (591), Physics (644), and Biological ar-
eas (1362).

Differences in performance were greater
when undergraduate programs were com-
pared. For graduate programs, with the ex-
ception of psychology, the performances
were closely similar concerning the three
indexes evaluated (average h-index, number
of papers in ISI and papers in Curriculum
Lattes). This suggests that these bibliometric
indicators are more adequate to evaluate
research-oriented fields or groups of re-
searchers (graduate programs) than non-re-
search-oriented fields or professionals (un-
dergraduate programs).

Interestingly, the analysis showed that
all measures of productivity for graduate or
undergraduate programs were strongly cor-
related, although they refer to different as-
pects of the scientific research output. This
observation agrees with recent publication
by Van Raan (12), in which he suggests that
the h-index should not be considered supe-
rior to other assessment forms, since it corre-
lates with other bibliometric indicators as
well as with peer opinion.

Recent papers have indicated some limi-
tations of the h-index, such as differences in
the distribution of citations throughout an
author’s career (13). Some groups of re-
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searchers have their citation impact more
concentrated in a few papers, whereas other
groups have their citation impact more dis-
tributed along the time in many papers. In
general, the latter groups tend to have higher
h-index values, but this does not necessarily
imply differences in the quality of the re-
search. Some corrections have been pro-
posed in order to minimize such problems.
For example, Hirsh (1) suggested the use of
the ‘m’ parameter to take into account the
seniority time from the first paper published
to the time of evaluation. Anyway, these
differences are probably reflecting intrinsic
characteristics of the research area. We can-
not overlook the fact that, in a similar way,
the inferior h-index value obtained for the
graduate program in Psychology can be a
result of this field’s particularities. Most psy-
chology papers in the present study are pub-
lished in journals not indexed by ISI and
therefore the impact of papers published by
professors of Psychology cannot be appro-
priately assessed on the basis of data col-
lected from the ISI Web of Science. In this
respect, the analysis of the Curriculum Lattes
was especially important since it showed
that a lower h-index average was not neces-
sarily related to low scientific productivity
(number of papers), but rather to a small
percentage of papers indexed by Thompson
ISI Web of Science. The scientific produc-
tivity of graduate programs was closely simi-
lar and the graduate program in psychology
only publishes fewer papers than the Ento-
mology program (Figure 1B).

Currently, the coverage by ISI Web of
Science is still a great problem, mainly be-
cause only a small percentage of papers
published worldwide is included. It is known
that the Thompson ISI Web of Science data-

base encompasses less than 5% of all jour-
nals in the world, surely a very limited cov-
erage of scientific journals. Thus, the assess-
ment of the h-index through ISI Web of
Science may be improper for evaluating ar-
eas of knowledge that publish in journals not
included in the Thompson ISI Web of Sci-
ence database.

In summary, the present study indicated
that most graduate programs of FFCLRP
obtained similar results in the assessment of
the h-index, the number of papers indexed
by Thompson ISI Web of Science and the
total number of papers in Curriculum Lattes.
However, concerning these indexes, we
found a worse performance of the graduate
program in Psychology, which can be asso-
ciated with the characteristics of the field of
concentration and the limited coverage by
the Thompson ISI Web of Science database.
The h-index, like other bibliometric indica-
tors, is sensitive to the field of knowledge
and must not be used as the only factor for
assessing an individual’s scientific research
output.

The bibliometric indicators seem to be
more appropriate for comparing graduate
research programs than undergraduate non-
research-oriented programs. Nevertheless,
particularities of the research fields must be
taken into account during such evaluations.
Pereira et al. (14), when analyzing the Bra-
zilian scientific production, highlighted that
“less conspicuous fields might have their
assessment jeopardized”. Therefore, it would
be interesting to develop new strategies for
evaluating some research fields, such as psy-
chology or other disciplines from the social
sciences, which are generally not properly
assessed in terms of their scientific contribu-
tion.
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