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Abstract

Scientometric analysis has been used commonly for measurement and evaluation of the
research performance of researchers, departments, academic institutions and countries.
Results of such analysis can be used for ranking, awarding, budgeting and defining
research priorities. This study seeks to assess and compare the research performance of
Ghanaian Polytechnics using scientometric analysis. Research publications of each of the
ten Polytechnics in Ghana during the last five years (i.e., 2011-2015) were retrieved and
analyzed using Harzing’s Publish or Perish software. Five bibliometric indicators (i.e.,
total number of papers - TP, total number of citations - TC, average citations received per
article - ACPP, h-index and g-index) were assessed and used to rank each Polytechnic in
terms of research productivity and citation impact. The results showed that the five-year
TP (i.e., 564), TC (i.e., 1170), ACPP (i.e., 2.21), h-index (i.e., 9) and g-index (i.e., 16) of
the highest ranked Polytechnic as well as the yearly values of these bibliometric
indicators of each Polytechnic were relatively low, suggesting a relatively low research
productivity and citation impact of Ghanaian Polytechnics. There is a need to support
researchers in Ghanaian Polytechnics to increase research output and impact by
conducting and publishing high quality research.

1. Introduction

Scientometric analysis is the “quantitative study of science, communication in
science, and science policy” [1]. Scientometric analysis has been used commonly for
measurement and evaluation of the research performance of researchers, departments,
academic institutions and countries [2]-[4] [5]-[8]. Results of such analysis can be used
for ranking, awarding, budgeting, and defining research priorities [3].

Traditionally, scientometric analysis focuses on two parameters, namely research
productivity and citation impact [9] using a variety of bibliometric indicators. The
indicators of research productivity include number of published articles in a given time,
number of published articles per author and Lotka’s index (see [1], [2] for review)
whereas the indicators of citation impact include total number of citations, average
number of citations per paper, number of citations per author, number of citations per
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author per year, h-index and g-index (See [2], [9] for review).
Although scientometric analysis has been carried out on a
number of academic institutions worldwide, up to date, no
scientometric study has been conducted on any academic
institution in Ghana. This report, therefore, seeks to assess
and compare the research performance of Ghanaian
Polytechnics (within the last five years) in relation to total
number of published articles, total number of citations,
average citations received per article, h-index and g-index.

2. Methods

Harzing’s Publish or Perish software (Tarma Research
Software Ltd, www.harzing.com) was used to search for and
retrieve the research publications of each of the ten
Polytechnics in Ghana for the last five years (i.e., 2011-
2015). Keywords used for the search were names of the
respective Polytechnics. Search results were filtered to
include only journal articles and exclude other forms of
publications (e.g., books, conference proceedings, theses).
All retrieved articles were verified for their authors’
affiliations, and analyzed using Harzing’s Publish or Perish
software. The following bibliometric indicators were
computed from the data.

i. Total number of papers (TP): total number of articles

published within a specified period.

ii. Total number of citations (TC): total citation to all

articles.

iii. Average number of citations per paper (ACPP): total
citation to all articles, divided by the total number of
articles.

iv. h-index: the highest number (h) of citations, such that h
articles have h citations.

v. g-index: the largest number such that g articles
received (together) at least g” citations.

The bibliometric indicators were used to rank the
Polytechnics in terms of research output (measured by TP)
and citation impact (measured by TC, ACPP, h-index and g-
index).

3. Results

The results of the bibliometric analysis are presented in
Tables 1-3. In all, 2373 research articles were retrieved for all
the Polytechnics for the period 2011-2015 (Table 1). The
rankings of the Polytechnic in terms of TP were: Kumasi
Polytechnic (564; 23.8%) > Accra Polytechnic (300;
12.6%) > Koforidua Polytechnic (282; 11.9%) > Takoradi
Polytechnic (232; 9.8%) > Sunyani Polytechnic (210;
8.8%) > Cape Coast Polytechnic (207; 8.7%) > Tamale
Polytechnic (171; 7.2%) > Ho Polytechnic (166; 7.0%) > Wa
Polytechnic (141; 5.9%) > Bolgatanga Polytechnic (100;
4.2%) (Table 1).

Table 1. Total number of papers (TP) of Ghanaian Polytechnic for the period 2011-2015 (n=2373).

Polytechnic Ho Bolgatanga Tamale Sunyani Cape Coast Takoradi Accra Kumasi Wa Koforidua
N 166 100 171 210 207 232 300 564 141 282
% 7.0 4.2 7.2 8.8 8.7 9.8 12.6 23.8 5.9 11.9

Generally, TP of all the Polytechnics increased from 2011
to 2014, but decreased in 2015 except Takoradi Polytechnic,
where it continued to increase (Table 2).

Table 2. Total number of papers (TP) of Ghanaian Polytechnic from 2011 to
2015.

Polytechnic 2011 2012 2013 2014 2015
Ho 6 24 35 30 71
Bolgatanga 5 6 17 41 31
Tamale 5 7 13 79 67
Sunyani 6 31 56 63 54
Cape Coast 6 26 41 54 80
Takoradi 9 36 34 66 87
Accra 11 37 91 107 54
Kumasi 35 89 146 155 139
Wa 11 7 36 52 35
Koforidua 9 34 73 87 79

ranked Polytechnic was Koforidua Polytechnic while the
least ranked Polytechnic was Tamale Polytechnic. The
observed yearly fluctuations in TP, TC, ACPP, h-index and g-
index of the Polytechnics showed no predictable trend for the
five-year period. Putting all the indicators together, the
rankings of the Polytechnics showed that Kumasi
Polytechnic > Koforidua Polytechnic > Takoradi
Polytechnic > Accra Polytechnic > Wa Polytechnic >
Sunyani Polytechnic > Cape Coast Polytechnic > Ho
Polytechnic > Bolgatanga Polytechnic > Tamale Polytechnic.

Table 3. Total number of citations (TC), average citations received per paper
(ACPP), h-index and g-index of Ghanaian Polytechnic for the period 2011-
2015.

Table 2 shows the indicators of citation impact (i.e., TC,
ACPP, h-index and g-index) of the Polytechnics for the
period 2011-2015. TC, ACPP, h-index and g-index varied
from 107 to 1170, 0.6 to 2.21, 3 to 9 and 5 to 16 respectively
(Table 1). The highest ranked Polytechnic in terms of TP and
TC was Kumasi Polytechnic, while the lowest ranked
Polytechnics were Bolgatanga Polytechnic and Tamale
Polytechnic respectively. In terms of ACPP, the highest

Polytechnic  Total 2011 2012 2013 2014 2015
Total number of citations (TC)

Ho 204 18 49 73 9 55
Bolgatanga 171 32 16 44 33 46
Tamale 102 30 3 30 19 20
Sunyani 209 32 46 95 21 15
Cape Coast 217 27 50 55 62 23
Takoradi 335 44 124 51 81 35
Accra 403 35 131 120 100 17
Kumasi 1170 290 291 373 166 50
Wa 235 90 37 43 28 37
Koforidua 626 180 130 142 106 68
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Polytechnic  Total 2011 2012 2013 2014 2015
Average citations received per paper (ACPP)

Ho 1.23 3 2.04 2.09 0.3 0.77
Bolgatanga 1.71 6.4 2.67 2.59 0.8 1.48
Tamale 0.6 [ 0.43 231 0.24 0.3
Sunyani 1.00 533 148 1.7 0.33 0.28
Cape Coast 1.05 4.5 1.92 1.34 1.15 0.29
Takoradi 1.44 4.89 344 1.5 1.23 0.4
Accra 1.34 3.18 354 1.32 0.93 0.31
Kumasi 2.07 829 327 2.55 1.07 0.36
Wa 1.67 8.19 529 1.19 0.54 1.06
Koforidua 221 20 3.82 1.95 1.22 0.86
h-index

Ho 5 3 4 5 1 4
Bolgatanga 5 2 2 5 3 3
Tamale 3 3 1 3 2 3
Sunyani 5 3 4 5 2 2
Cape Coast 4 3 4 4 4 2
Takoradi 7 3 7 3 4 4
Accra 5 3 5 5 5 3
Kumasi 9 9 9 9 5 3
Wa 5 5 3 3 2 4
Koforidua 6 5 4 6 6 4
g-index

Ho 7 4 6 7 2 6
Bolgatanga 6 5 4 6 4 6
Tamale 5 5 1 5 2 3
Sunyani 8 5 6 8 2 2
Cape Coast 6 5 6 6 6 3
Takoradi 10 6 10 6 8 5
Accra 11 5 11 6 8 3
Kumasi 16 16 13 14 9 3
Wa 9 9 6 5 2 5
Koforidua 10 9 10 8 7 6

4. Discussion

The current study assessed and compared the research
performance (i.e., research productivity and citation impact)
of Ghanaian Polytechnics using bibliometric analysis of
research data spanning the last five years (i.e., 2011-2015).
Research productivity was measured by total number of
papers (TP) whereas citation impact was measured by total
number of citations (TC), average citations received per
article (ACPP), h-index and g-index. TP, TC, ACPP, h-index
and g-index of all the Polytechnics showed yearly
fluctuations with no predictable trend. The rankings of the
Polytechnics in relation to productivity are: Kumasi
Polytechnic > Accra Polytechnic > Koforidua Polytechnic >
Takoradi Polytechnic > Sunyani Polytechnic > Cape Coast
Polytechnic > Tamale Polytechnic > Ho Polytechnic > Wa
Polytechnic > Bolgatanga Polytechnic. Regarding citation
impact, the rankings of the Polytechnics are Kumasi
Polytechnic > Koforidua Polytechnic >  Takoradi
Polytechnic > Accra Polytechnic > Wa Polytechnic >
Sunyani Polytechnic > Cape Coast Polytechnic > Ho
Polytechnic > Bolgatanga Polytechnic > Tamale Polytechnic.

The observed differences in the bibliometric indicators of
the different Polytechnics may be as a result of differences in
number of staff, rank/caliber of researchers, types and
number of academic programmes, and amount of research
funding in each Polytechnic. Unfortunately, data on these

variables were not available for analysis. The comparison
might be normalized based on these variables.

The five-year TP (i.e., 564), TC (i.e., 1170), ACPP (i.e.,
2.21), h-index (i.e., 9) and g-index (i.e., 16) of the highest
ranked Polytechnic (Table 1) as well as the yearly values of
these bibliometric indicators (Table 2) of each Polytechnic
were relatively low, suggesting a relatively low research
prooductivityty and citation impact of Ghanaian
Polytechnics. This finding is consistent with a study in
Nigeria which revealed poor research output of the country’s
Polytechnics [10]. Polytechnics would achieve prestige and
visibility by producing high quality research, which in turn
would lead to greater opportunity for attracting high caliber
students and faculty. There is a need to support researchers in
Ghanaian Polytechnics to increase research output and
impact by conducting and publishing high quality research.

A number of data gathering tools are used for
scientometric analysis, including ISI Web of Knowledge,
Scopus, and Google Scholar [3]. The latter has the widest
coverage of research output across many disciplines [9],
hence was used in the current analysis. However, given that
data quality in Google Scholar is very poor with duplications
and many of its citations coming from a variety of non-
research sources [9], it is possible that the actual metrics of
research productivity and citation impact of the Polytechnics
could be much lower than observed (or if ISI Web of
Knowledge or Scopus were used for the analysis). Other
scientometric parameters such as authorship patterns,
collaborations, types of journal, Lotka index, etc were not
assessed in this study, hence might warrant inclusion in
future research.

The exclusion of these other scientometric parameters
notwithstanding, the main strength of this study lies in the
fact that it is the first to report a scientometric analysis of the
research performance of Ghanaian Polytechnics. The results
thus provide a preliminary data for further research.

5. Conclusion

The current study has shown that research
productivity/output (measured by total number of published
papers) and citation impact (measured by total number of
citations, total citations received per paper, hi-index and g-
index) of Ghanaian Polytechnics are relatively low. However,
given the limitations of the data gathering technique used in
this study, it is possible that the actual values of research
performance metrics of the Polytechnics could be lower than
observed. The rankings of the Polytechnics based on research
productivity are Kumasi Polytechnic > Accra Polytechnic >
Koforidua Polytechnic > Takoradi Polytechnic > Sunyani
Polytechnic > Cape Coast Polytechnic > Tamale
Polytechnic > Ho Polytechnic > Wa Polytechnic >
Bolgatanga Polytechnic. For citation impact, Kumasi
Polytechnic > Koforidua Polytechnic > Takoradi
Polytechnic > Accra Polytechnic > Wa Polytechnic >
Sunyani Polytechnic > Cape Coast Polytechnic > Ho
Polytechnic > Bolgatanga Polytechnic > Tamale Polytechnic
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respectively. However, the comparison could be normalized
based on number of staff, rank/caliber of researchers,

academic programmes

and research funding in each

Polytechnic.
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