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ABSTRACT

The ability to design an instrument sufficiently vesatile to effectively gauge the
impact of a scientist's work within his/her own speialized field is a daunting
task—to say the least. Initially, the Journal Impat Factor (JIP) was developed
for selecting and comparing the journals withinThe Science Citation I ndex (SCI).
Unfortunately, it was never intended to evaluate acientist’'s work; rather, it was
designed to assess journals. Due to growing dissd#iction, another technique or
instrument was sought whose purpose was to simultanusly evaluate a
scientist's works and the number of citations eaclwork received from other
scientists. Just such an instrument emerged: the -Hhdex. Today, it is rapidly
gaining attention from scientists around the globeAccordingly, the purpose of
this article is twofold: to describe the featuresstrengths, and weaknesses of the
H-Index and to suggest how it may affect high schboundergraduate, and
graduate students.

Introduction

Eugene Garfield (1955), founder of contemporangersce citation analysis,
publishedThe Science Citation Index (SCI) and developed the Journal Impact Factor
(JIP), a technique for selecting and comparingS0¢s journals. He maintained that
the JIP can be stated as a simple equation: Agtéiwav many times the journal was
cited during the two previous years and divide thanber by the number of articles
said journal published. The JIP is currently a mva@omponent of the I1SI Web of
Knowledge, facilitating scientists’ ability to asse and determine the caliber of
journals that have published their colleagues’ et works. The Web of
Knowledge’s breadth and longevity has no peer; detie Journal Impact Factor, in
spite of having competitors, endures unequivocatiythe gold standard (Gugliotta,
2009).

Despite the aforementioned, the JIF is, howevegrt} not without problems.
For example, citations of Review journals, whicimsuarize extant research, are by
and large cited significantly more frequentign journals publishing new findings.
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In addition, most people rate individual scientisjsemploying the JIF as a proxy,
regardless of the fact that it was intended to oatg journals. Finally, the JIF can be
gamed because sometimes authors have been enabilmagpelitors to cite articles
from their own journal. Accordingly, something htadbe done to more reliably rank
a scientist in his/her own respective disciplineig(®tta, 2009).

Jorge Hirsch, who had refuted the BCS theory (@rthén physics dealing
with low-temperature superconductors), had beerengisdly shunned by his
colleagues in his field of specialization and washle to publish in the truly high-
visibility journals, i.e., journals with higher HF Hirsch maintained that rating
systems should focus directly on a research ssi&ntivork—not which journal
published his/her work. Hirsch (2005) then introgldidis rating system, the h-index,
which concentrates on how frequently your work wigsd by other researchers—not
on your selected journals for publication.

In describing how the h-index functions, Hirschteththe following: “A
scientist hagndex h if h of [his/her] |y papers have at least h citations each, and the
other (N, — h) papershave at most h citations each” (H-Ihdebore specifically, a
scientist having an index of h implies that he/tlas published h papers such that
others have cited each of them at least h timese¥ample, a scientist would rank all
of his/her papers published based on the numbeitaifons per paper. Assume the
following: paper ranked #1 received 15,000 citagiopaper ranked #2 had 10,000
citations; paper #29 had 30 citations, but papér #eg8eived only 25 citations. We
conclude from this that your h-index is 29. Thentex, as a result, generates not only
the number of a scientist’s publications but ale® number his/her citations received
for each publication. Thus, the h-index reflectbedter alternative than traditional
bibliometric indicators employed in the past foakmating the impact of a specific
researcher’s work (Gugliotta, 2009).

Advantages and Disadvantages of the H-Index

Like all instruments designed to assess a spegfmduct or process,
perfection is always out of reach—regardless of howeteworthy the intent.
Consequently, like its predecessors, the h-indexddvantages and disadvantages,
too.

Advantages of the H-Index

The h-index has the following perceived advantagekit was designed to
resolve other bibliometric indicators’ shortcominge.g., total number of a
researcher’s papers or citations) because a részardotal number of scientific
papers does not necessarily reflect high qualsgylte, while participation in a single
major influential publication may disproportionatedffect his/her total number of
citations; (b) a researcher’s scientific outputtenms of quality, sustainability, and
topical diversity are simultaneously measured by khindex; (c) methodological
papers offering novel techniques or methods affeet h-index less so than other
traditional metrics; (d) it has demonstrated comsabile face validity when applied to
Nobel Prize winners and to National Academy of 8cés in Physics and Astronomy
membership; (e) successfully selectedndilates for postdoctoral research
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fellowships’ h-index scores have been shown to éesigtently higher than that of
non-successful candidates (Bornmann & Daniel, 20889 (f) the h-index provided
greater discriminatory power than raw citation nemsbfor ranking faculty in

information sciences (Cronin & Mecho, 2006).

Disadvantages of the H-Index

The h-index has the following perceived disadvaesaga) It is intrinsically
disadvantageous for scientists having a short camen if they made seminal
discoveries; (b) since this metric places the barde individuals, it also motivates
researchers to conform or adhere to conventionsdiavh, precisely the antithesis of
what Hirsch sought; (c) apportioning credit for tple-authored papers is
problematic for the h-index; (d) the context ofatibns is also problematic for the h-
index; (e) gratuitous authorship, as a confoundaugor, is not accounted for by the
h-index; (f) singular successful publications adse not accounted for by the index;
and (g) self-citations cannot be accounted forhgyihdex, either (“H-Index”, n.d.).

Implications

Hirsch’s novel approach for ranking a scientisbagst his/her colleagues in
the same specialized field amounts to a paradigift and has gained significantly
greater acceptance in the scientific community,abee the h-index simultaneously
assesses one’s quantity of publications and ongdditg of publications, i.e., one’s
impact via citations associated with the publicagioHis/her h-index can be used to
rank or compare faculty within science departmesisvell as rank or compare the
various science departments within the same uniyersit can also facilitate a
prospective student’s (undergraduate, graduatppstdoctoral) decision to attend a
specific university. It can also substantially ease a university’s odds of receiving
grant monies.

Fortunately, the h-index can benefit not only vateor novice scientific
researchers but also high school and undergraditatients. With respect to the
former, students enrolled in AP science coursespther students as well, could use
this ranking system when assigned written reportpearhaps limited laboratory
experiments focusing on either a specific topi@a @pecific scientist. It would be an
excellent way to introduce them to the researcldeain certain scientific fields,
which could influence their future career choiceniscientific field—a decision that
could prove advantageous for us in this globallynpetitive age. In addition,
undergraduate students enrolled in Honors scieaaeses, as well as other students,
could also employ the h-index to carry out classigmsnents and to pursue future
careers.

Finally, Hirsch was assuredly not oblivious to tfext that a scientist’'s
multifaceted profile can be only roughly approxiedhby a single number. Thus, he
asserted that numerous other factors need to bbinethwhen evaluating someone’s
impact on the scientific world; he also maintairthdt exceptions to the rule must
never be ignored or ruled out, either.
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