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Abstract. This research is a qualitative study based on systematic analysis of the articles on mixed methods via
the bibliometric analysis using the R programming language. Thus, this study analyzed articles using mixed met-
hods in journals in the Web of Science database. 1,623 articles, which was published in 1999-2018 and included
‘mixed methods research’ in the article title, abstract or keywords, were analyzed as a whole. This analysis was
the bibliometric analysis using the R programming language. At the same time, content analysis was used to
show the relationships between the subdomains of the studies using mixed methods and the development of
time. The study focused more on resource impacts, the most cited countries, keyword plus cloud, co-occurrence
network, co-citation, author collaboration. The study results in a discussion about the use of mixed methods on
the part of future studies.
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Introduction

When the bibliometric analysis used in the study is examined, scientific researches should be in com-
munication in order to be effective in scientific sense. In this century, scientists have been in contact
with books and scientific journals in order to be in touch. In this sense, scientists should use citation and
references to ensure communication, to determine the importance of their research, or to demonstrate
the authenticity of their contributions (Merton, 1957). Citation and references have many functions
such as getting the approval of the premises, following the origin of a new idea and distinguishing new
findings from the current findings. The bibliometric data developed by quantitative analysis benefit
from references and citations of scientific studies. (De Bellis, 2014). Nowadays, researchers use differ-
ent qualitative and quantitative literature approaches to understand and interpret the results of the
published studies using their previous findings. Among these, bibliometric analysis has the potential to
make scientific activities more simple, understandable, and reproducible with statistical techniques.
Unlike the techniques used in the literature, bibliometric analysis provides the reader with more reliable
and non-subjective analysis (Aria & Cuccurullo, 2017). According to Crane (1972) by applying biblio-
metric analysis to the magnitude of new knowledge, notional progress and data, it is possible to present
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trends of time, to explore themes, to identify changes in disciplines, to identify productive researchers
and organizations, and to give a large picture of the current study. In this context, the bibliometric anal-
ysis used in the study is carried out as follows;

e search for new research paths,

e identify recommendations for further research,

e distinguish what needs to be done,

e discover important variables related to the subject,

e identify the relations between researchers, journals and countries,
e develop and acquire the subject dictionary,

e understand the structure of the subject,

e relate ideas and theory to practices

In this study, bibliometric analysis was applied to the mixed methods research (MMR) field by using R
programming language. The research subject of the mixed methods has been in high demand for aca-
demic research in the last 30 years. This interest leads to an ever-increasing scientific study of mixed
methods and requires a comprehensive perspective on the subject. Mixed methods research is a re-
search design with philosophical assumptions and a research method. As a design, the mixed methods
involves many stages of the research process and includes philosophical assumptions that guide the
management of data collection and analysis operations with a mixture of quantitative approaches.
Mixed methods focuses on the analysis, blending of both qualitative and quantitative data collection
in a research or a series of studies. The main antecedent is the combined use of qualitative - quantita-
tive data to ensure that the research problem is better understood than any other method used alone.
(Creswell & Clark, 2007). Historically, scientists have been involved in the use or approach of quantita-
tive or qualitative methods that have caused many researchers to isolate themselves against method-
ologies (Molina-Azorin & Cameron, 2010). For example, quantitative research methods emerge from
a positivist / postpositivist paradigm and qualitative research methods belong to an interpretive or
constructivist paradigm. Thus, each is thought to have a separate epistemology, ontology and axiology
(Wiggins, 2011). Mixed methods have a few reasons and justifications. First, all research methods have
their own limitations. Most mixed methods try to use both quantitative and qualitative methods to
balance each other's strengths and weaknesses or confuse methods to answer a research question or
questions in all ways (Tashakkori & Creswell, 2007). Research problems that are appropriate for mixed
methods are problems that a data source may be inadequate. In addition, the results should generally
be explained, the discovery findings need to be generalized, the expansion or improvement of a pri-
mary experimental design, the comparison or enhancement of more than one case, the participants
need to participate in the research, or the needs of a program to be evaluated. Over the years, the
authors of mixed methods listed several reasons for using mixed methods (Bryman, 2006).

The aim of this study is to provide a broad overview of the main features of MMR publications based
on bibliometric analysis by defining the existing data by statistical and algorithmic methods. The infor-
mation presented in this study will guide the progress of future studies in the field of MMR. On the
other hand, it can help researchers to shape their future work on authors, journals, countries, institu-
tions, references and issues working in the field of MMR. In this context, the aim of the study is to
present a 20-year historical development of MMR with bibliometric analysis and to present a road map
to researchers who will work in this field. For this purpose, the following questions were sought;

1. What is the conceptual map of the MMR?
2. What is the productivity of scientific researchers, countries and academic journals in MMR?
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3. What are the collaborations between the authors, journals and countries in the MMR?

Method

This research is a qualitative study based on systematic analysis of the articles on mixed methods via
the bibliometric analysis using the R programming language. A systematic analysis is a type of literature
review that collects and critically analyzes multiple research studies or papers on a topic or question
(Davies, 2004). Purposive sampling method and criterion sampling technique, which is common in
qualitative research methods, (Palys, 2008) were used and key words were the criteria of sampling. In
the research, because of the discovery nature, “mixed methods research” words were searched by the
article title, abstract and keywords via Web of Science (WoS), which was the referee-controlled litera-
ture database. Since Web of Science is the most commonly used database for the follow-up and anal-
ysis of scientific publications, this database was preferred in the study (Yang et al., 2013). Quotes are
used to improve the quality of the results during the search. (Liu, Zhan, Hong, Niu, & Liu, 2012).

From 1999 to 2018, research articles published in journals in all languages were discussed. In total,
1,623 publications related to mixed methods research were identified. Only articles of publication
were included in the search. So, WoS was preferred in this study because it contains many details such
as publication year, author names, countries and schools of authors, titles, abstracts, sources and jour-
nals required for bibliometric study.

Data were collected in a single bibliography database and recorded in BibTeX form in order to ensure
that the bibliographic information is displayed in the desired place on the basis of this database in the
references within the study. These approaches are described in Cobo et al. (2011) and Borner et al.
(2005) follows the general bibliometric methods described in the studies.

The articles accessed were examined through concepts used in keyword plus, author’s keyword and
document titles. For the analysis of keywords, network analysis and co-citation, collaboration, co-oc-
currence analysis were used. On the other hand, in order to determine the main development points
for the development of the field, author and journal impact was discussed and evaluated in the area
of mixed methods.

The R programming language was used in conducting the analyzes and the ggplot2 library -
https://cran.r-project.org/ was used in the creation of the visuals.

Findings

The WoS data set used in the study included 1,623 different articles with a total of 4,866 authors. When
the data set was examined in a broad sense, 4,866 authors use 4,836 different keywords to group or
categorize their articles. In addition, the number of citations per article is 11.42. This indicated that the
work is strongly citation and the weight of the work in many these areas. When the distribution of the
authors in the data was examined, there were 315 single authors. Other 1,308 articles were written by
4,551 different people. There were 3.29 (sd = 3.00) authors per article in the field of MMR, which meant
that the work in this field was generally the product of collaborative work.
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Figure 1. Annual scientific production

The quality of the studies carried out in a field was in line with the number of peer-reviewed publications
in that field. As shown in Figure 1, the number of studies in the field of MMR has increased since 1999,
especially since 2007 (annual growth rate: 38.06%). In 1999, there was only one publication in MMR.
However, the number of studies remained limited until 2006 and since 2007, an increasing number of
publications have been observed. However, from 2007 to 2018, there was a continuous decrease in the
mean total number of citations per article and the mean total number of citations per average year. In
2018, the mean number of citations per year increased again.

Journal analysis

Many researchers observed that scientists who knew the impact factor were driving the publishing
strategies. Similarly, according to Archambault & Lariviere (2009), journal editors aimed to reinforce
impact factors, sometimes using strategies that differed significantly from the widely held beliefs about
the basic ethics of science. In this way, Table 1 provides a comprehensive overview of the MMR.

Table 1.
Journal impact
h g PY

Source index index Tc NP Start
Journal of Mixed Methods Research (JMMR) 28 69 4967 108 2007
Quality & Quantity (QQ) 7 17 667 17 2002
BMC Public Health (BPH) 7 13 172 14 2011
International Journal of Qualitative Methods (1JQM) 3 4 16 14 2013
International Journal of Social Research Methodology (IJSRM) 6 12 164 12 2008
Journal of Continuing Education in the Health Professions (JCEHP) 2 6 49 12 2013
Kolner Zeitschrift fur Soziologie und Sozialpsychologie (KZSS) 2 3 13 12 2017
American Behavioral Scientist (ABS) 5 9 86 11 2012
BMJ Open (BO) 4 6 44 11 2013
Qualitative Inquiry (Ql) 8 11 388 11 2010
BMC Health Services Research (BHSR) 5 10 201 10 2007
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Table 1 Continue

h g PY

Source index index e NP Start
Qualitative Health Research (QHR) 7 10 287 10 2006
Children and Youth Services Review (CYSR) 3 4 21 9 2014
Journal of Advanced Nursing (JAN) 6 9 216 9 2001
Nurse Education Today (NET) 4 8 80 9 2012
Social Science & Medicine (SSM) 6 8 126 8 2010
Teaching and Teacher Education (TTE) 6 8 96 8 2013
BMC Medical Education (BME) 5 7 57 7 2013
International Journal of Environmental Research and Public Health 4 6 39 7 2010
(JERPH)

Asia-Pacific Education Researcher (APER) 2 4 22 6 2013

As known, MMR studies bring together different disciplines or subjects. In this context, it was seen that
1,623 articles which were the subject of the research were published in 962 different journals. Table 1,
which includes information such as h - index, average number of citations and publication year, provides
information on the 20 most active journals in the field of MMR. These were 20 journals published nearly
one fifth of all MMR publications (19%; n = 305/1623). Key journal in the field was ‘Journal of Mixed
Methods Research’ with 108 publications on the topic, respectively. In Figure 2, Table 1 shows the 20-
year development of the journals in the first seven. According to this, IMMR published 10 articles in its
first year of publication and published the most articles in 2012 and then there was a decrease. In this
period, it can be interpreted that it attached importance to different subjects than MMR. After 2016,
JMMR displayed an upward trend. The most important detail observed in the figure was that KZSS pub-
lishes 12 articles in 2017 and it did not broadcast in this field before or after this. Examining citation per
article, most effective journals are as follows: IMMR, QQ, Ql, IJSRM, BPH.
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Figure 2. Source dynamic
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The 1,623 articles were written by a total of 4,866 different authors. As a result of the analysis of these
authors and articles, the following results emerged: 315 authors of single-authored documents, 4,551
authors of multi-authored documents, 345 single-authored documents, 3 authors per document, 3.29
co-authors per documents.

Table 2 shows the h-index, the total number of citations and the number of studies of the top 20 authors
with the highest contribution to the MMR field. The ranking was sorted by the author's total number of
publications and, if the number of publications was equal, by last name. Creswell and Onwuegbuzie
were the most prolific writers in 11 publications on MMR, followed by Clark and Fetters in 9 publica-
tions. Looking at the top 20 authors, it showed a broad citation and naturally interest in the field. Only
in the analysis of the MMR area, Creswell's h-index is highest and Onwuegbuzie, Clark and Molina-
Azorin were followed respectively. Onwuegbuzie (TC = 1,470) was the most cited in total, followed by
Johnson (TC = 1,062), Creswell (TC = 869), Clark (TC = 523) and Morgan (TC = 519). Onwuegbuzie, John-
son, Morgan and Bryman were located respectively in the number of citations per publication.

Table 2.

Author impact
Author h_index TC NP Author h_index TC NP
Creswell JW. 9 869 11 Ngulube P. 2 14 5
Onwuegbuzie A.J. 8 1470 11 BaurN. 2 42 4
Clark V.L.P. 7 523 9 Bryman A. 4 458 4
Fetters M.D. 5 350 9 Fileborn B. 3 17 4
Johnson R.B. 5 1062 8 Leech N.L. 4 370 4
Molina Azorin J.F. 7 222 7 Moore S. 4 30 5
Guetterman T.C. 3 76 6 Morgan D.L. 3 519 4
O Cathain A. 5 295 6 Murphy E. 4 265 4
Bradt J. 4 61 5 Nastasi B.K. 4 150 4
Hesse Biber S. 4 64 5 Nicholl J. 4 265 4

Participation of researchers from different countries in a study indicated that the study was in strong
cooperation. In the field of MMR, three out of four studies were multinational. On the other hand, it
showed that an area with many co-authors worked collaboratively and would provide opportunities for
future studies. The cooperation pattern (i.e. co-authorship) of the authors publishing on MMR was an-
alyzed. Evaluation of single country publications (SCP), multiple country publications (MCP), and MCP
Ratio (MCPR) according to the countries by corresponding authors was done in Figure 3. According to
the countries where the corresponding authors published, only 65 of the 546 studies in the USA were
published in MCP. Turkey published only two of the 30 publications as MCP, and MCPR value (=0.07)
was the lowest in the first 20 corresponding author's country list. China published 11 of the 27 publica-
tions as MC, and MCPR value (=0.41) was the highest in the list. The countries with the highest number
of MCP were the USA (=65), UK (=49), Australia (=39), and Canada (=19), respectively.
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Figure 3. Corresponding author's country and collaboration

Cited and co-citation analysis

Cited analysis gave the number of citations of published studies in the MMR area listed in WoS. Of the
1,623 articles reviewed in the study, 18,535 times were used as references in other publications, and
with 11.82 citations per article. It should be noted that the number of citations was a general assump-
tion that a publication reflected the impact and reputation and hence the quality of a publication (Ugo-
lini et al., 2015). On the other hand, the very citation of a study stated that it measured its visibility
rather than its quality. Therefore, this definition can be explained more clearly due to the increasing
citation of open access journal publications (Chiu & Ho, 2007).

Table 3 shows the 20 most frequently cited documents. The most cited paper was ‘Toward a definition
of mixed methods research’ from Johnson, Onwuegbuzie & Turner. The paper has been cited 1,015
global and 184 local times since its publication in 2007 (until May 21, 2019). Looking at the top 20 most
cited studies, JIMMR was the most published journal with seven publications, followed by QQ and IJNS
with two publications. When the first four publications were examined, it was observed that it was
published in JJMR. It was noteworthy that the other journals in this list were published in the field of
health in general. The citation of a publication is highly related to the time elapsed since its publication.
Obviously, older publications have a greater chance of receiving citations from new publications, but
this does not indicate that recent studies are less important. For example, the 2017 study on the list
received more citations from older publications.
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Cited references were the articles, books or other materials listed in a reference or as works cited in a
publication. When Table 4 examined, 10 books, seven articles and three book chapters were the 20
most cited references. On the other hand, it can be said that Creswell, Clark, Johnson, Onwuegbuzie,
Tashakkori and Teddlie had a strong influence on MMR. The most cited reference was “Designing and
Conducting Mixed Methods Research” from Creswell and Clark. The second-best cited reference was
the publication of the same book that was revised by the same authors in different year. Both references
received about 200 citations from 1,623 articles. When the first 20 cited references were examined, it
was observed that they were all method - based publications.

Table 4.
Cited references

Author(s) Year Reference Name *  Citations

Creswell, J.W. & Clark, V.L.P. 2007 Designing and Conducting Mixed Methods Research B 203

Creswell, J. W. & Clark, V.L.P. 2011 Designing and Conducting Mixed Methods Research B 201

Johnson, R.B. & Onwuegbuzie, 2004 Mlxed methods research: A research paradigm whose A 193

Al time has come

Johnson, R.B., Onwuegbuzie, 2007 Toward a definition of mixed methods research A 184

A.J., Turner, L.A.

Green, J., Caracelli, V.J, Gra- 1989 quard a'conceptual framework for mixed-method evalu- A 166

ham, W.F. ation designs
Foundations of mixed methods research: Integrating qual-

Teddlie, C. & Tashakkori, A. 2009 itative and quantitative approaches in the social and be- A 127
havioral sciences

Tashakkori A. & Teddlie, C. 2003 Handbook of Mixed Methods in Social & Behavioral Re- B 191
search

Bryman, A. 2007 Barriers to integrating quantitative and qualitative re- A 107
search

Tashakkori, A. & Teddlie, C. 1998 M|>.<ed Methodology: Combining Qualitative and Quanti- B 104
tative Approaches

Creswell, J.W. & Clark, V.L.P. 2003 Research Design Qualitative, Quantitative, and Mixed B 103
Methods

Bryman, A. 2006 !ntegratlng quantitative and qualitative research: How is A 102
it done?

Greene, J. 2007 Mixed Methods Social B 98
Paradigms lost, and pragmatism regained: Methodologi-

Morgan, D.L. 2007 cal implications of combining qualitative and quantitative A 98
methods

Miles, M.B. & Huberman, A. M. 1994 Qualitative Data Analysis: An Expanded Sourcebook B 95

Creswell, J. W. et al. 2003 Advanced Mixed Methods Research Designs BS 79

Glaser, B. G. & Strauss, A. L. 1967 The Discovery of Grounded Theory: Strategies for Qualita- B 76
tive Research

Lincoln, Y.S. & Guba, E.G. 1985 Naturalistic Inquiry B 69

Morse, J. M. 1991 APproachfes to qualitative-quantitative methodological A 68
triangulation

Creswell, LW. 2009 Research Design Qualitative, Quantitative, and Mixed B 63
Methods

Teddlie, C. & Tashakkori, A. 2003 Major Issues and Controversies in the Use of Mixed Meth- BS 63

ods in the Social and Behavioral Sciences

* B: book, A: article, BS: book section
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Co-citation analysis is a widely used method for empirical analysis of scientific research structures. The
study shows how strongly the results were affected by selection criteria for citation relationships (Gmdir,
2003). Co-citation analysis reveals the relationship between the other publications and the interaction
between the two publications in the field. The similarities mentioned in both publications can be sup-
posed (Li & Hale, 2015). 66,338 references were used in the 1,623 publications on MMR. In the study,
the Walktrap clustering algorithm was used to analyze and visualize the accompanying excerpts. A ref-
erence from a maximum of 40 citations was used in the bibliography of 1,623 MMR publications to be
included in the common quote map. The result of the common quote analysis is given in Figure 4 in two
different clusters. The ellipse shape observed in different sizes indicated the number of citations, in
other words, the larger an ellipse, the more co- citations were specified in the MMR field. There was a
betweenness higher centrality (btwc), a stronger relationship, and a higher similarity between the two
publications. The ellipse of the same color pointed to a similar issue among these publications.

Figure 4. Co-citation network — papers

The co-citation clearly showed how MMR publications were aggregated from references and how each
cluster represented an MMR field in two separate clusters: a blue cluster and a red cluster. Accordingly,
the most powerful co-citation papers in the blue cluster were Johnson, R. B. 2004 (btwc = 2.54), John-
son, R. B. 2007 (btwc =2.26) and Creswell, J.W.2011 (btwc = 1.88). The most powerful co-citation papers
in the red cluster were Creswell, J.W. 2007 (btwc = 1.99), Green, J. 1989 (btwc = 1.70) and Tashakkori,
A. 2003 (btwc = 1.15) (see Table 4).

Country and institution analysis

MMR publications originated from 90 different countries. The cooperation of countries with each other
was visualized in Figure 5 in five different clusters. According to this, the USA had a strong cooperation
with its own cluster and other cluster members. In the UK, Australia, Canada, which were in the same
cluster as the USA, they were making strong collaborations respectively. Germany, in its blue cluster,
had strong cooperation with the USA, the UK, Australia, Canada and Singapore, except for its own clus-
ter. South Africa in the orange cluster was in strong cooperation with the USA, UK, Australia and Canada,
except for its own cluster. Green cluster had its own cluster of China and strong cooperation with the

37




JOMES

journal of mixed methods studies Issue 1, 2020
Journal of Mixed Methods Studies / JOMES

USA, UK and Australia. The most frequent collaborations were as follows; USA — UK (f= 26), UK — Aus-
tralia (f= 22), USA — Australia (f= 20), USA — Canada (f= 14), UK — Canada (f= 13), UK — Ireland (f= 11),
USA — China (f=10). Figure 5 shows the top 40 of the most producer countries in the field of MMR. All
of the 20 largest industrialized countries in the world were in the top 14 of most productive countries
published in MMR. This showed that economic development contributed to scientific and academic
investments. As in different scientific fields, the most productive countries were actually more success-
ful in making multinational publications (Zheng et al., 2016).

tmivan
- malaysia
- ) finiand
zZimbabwe
 thalend
malawi
oz
ghana

Figure 5. Collaboration network — countries

In 1,623 publications, 1,483 different research organizations with institutional information participated.
69 organizations (4.7%) performed at least ten publications in area of MMR. Table 5 shows details on
the top 10 of most producer organizations broadcasting in MMR. The third most productive institution
was in the United States. The most published institution (n = 42) was the University of Michigan. The
top 10 institutions were universities. As observed in the collaboration of countries, it was observed that
universities in the USA, Australia, Canada and UK influenced MMR area.

Table 5.

Top-10 of most productive institutions publishing

No Institution Country Articles
1 University of Michigan USA 42
2 University of Toronto USA 35
3 University of North Carolina USA 29
4 Monash University Australia 27
5 University of Alberta Canada 26
5 University of Nebraska USA 26
6 McMaster University Canada 25
7 Curtin University Australia 23
8 University of Colorado USA 22
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Table 5 Continue

No Institution Country Articles

8 University of Nottingham England 22

9 The University of British Columbia Canada 21

10 McGill University Canada 20

10 The University of Melbourne Australia 20

10 University of Pennsylvania USA 20
Keyword analysis

Statistical analysis of keywords plus can be used to identify new trends in science, also show how effec-
tive the field is in understanding and advancing the boundaries. On the other hand, keywords plus show
interdisciplinary power among all articles co-cited (Garfield & Sher, 1993). The bibliometric analysis
technique is used in order to understand the tendency of the field by analyzing the keywords plus in the
studies published at different times (Wang, Liu, Jia, & Zhang, 2015). In this sense, keywords plus was
researched in 1,623 articles. In keywords plus, 3,229 most commonly used words were found and 50 of
them are visualized by the tree map in Figure 6. Health, education, care, impact and qualitative research
words were most frequently used after MMR which was the most frequently used according to the
table. When word tree map was examined, it can be said that MMP studies were done in almost all
areas, especially in the fields of health, education, psychology and management.

children outcomes  |triangulation validity women framewark
impact knowledge maodel
mized methods research
health strategies people intervention| teachers Junited states
care
perceptions students
qualitative research
health beliefs adolescents| services |psychology
walidation risk
icati uantitative L
performance behawvior e methods challenges jparticipaticn
management
exXperiences prevalence
education care safisfaction | experience quality design
of life
" quality science
T perspective |interventions| e mixed _ mental
methods community health

Figure 6. Word treemap

Each unique word was visualized by co-occurring matches, weighted by co-occurrence, represented by
keywords plus a network edge, in nodes within associated network graphics (see Figure 7).“The size of
the rectangular boxes represented the occurrence of a word, i.e. the higher the size, the more it ap-
peared in the abstracts of a word, the author's keywords, and the title of the MMR publications. The
general distance indicator between terms provided general information about their relationship to each
other. Btwc numerical size indicated that the relationship was strong. The association of words was
determined by counting the number of occurrences of words in titles, author's keywords and abstracts.
The colors are different because they are used to distinguish clusters. The co-occurrence map showed
how the words of MMR studies were aggregated, and clearly three clusters: red cluster, blue cluster,
and green cluster. The most common keywords collected in the red cluster were: health (btwc=43.59),
care (btwc= 26.39), children (btwc=24.51), behavior (btwc=13.92) and experiences (btwc= 10.94). The
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most common keywords in the blue cluster were: impact (btwc=31.15), MMR (btwc= 26.39), qualitative
research (btwc= 18.00), management (btwc= 17.79), perceptions (btwc= 11.94) and science (btwc=
11.68). The most common keywords in the green cluster were: education (btwc=15.92), student (btwc=
8.74), teachers (btwc= 0.91). The green cluster seemed to entail publications on education. The blue
cluster seemed to entail publications on methods and management.

Figure 8 visualized how the main element of the three fields in the form of authors, keywords plus and
journals was related to each other by the Sankey diagram, which was a specific type of flowchart, where
the width of the arrows was shown proportional to the amount of flow. The authors whose names are
included in the figure should be considered as the first author in the published studies. According to
this, Creswell, J.W. was working in the field of health, care, perception, validation, qualitative research
and most of the studies in these areas were published in JIMMR. Molina-Azorin, J.F. published studies
on performance and impact issues in JIMMR, Johnson, R.B. worked on mixed methods, knowledge, val-
idation and health issues and these issues were mainly published in IMMR. In QQ, there was a tendency
towards performance, qualitative and mixed research, attitudes, health, management and children.
Seven of the eleven studies by Fetters, M.D. were directed at different words. Onwuegbuzie, Creswell
and Clark's six of seven works, and Guetterman's six works were directed to different words.

Figure 7. Co-occurrence network — keywords plus
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Figure 8. Three —fields plot

Discussion and Conclusion

In this study, the tendency of the English studies in the field of MMR in WoS between 1999 and 2018
was evaluated. Studies in the field of MMR continued to increase with an annual growth rate of
38.06%. The study included 1,623 publications on MMR covering 4,866 authors, 962 journals, 90 coun-
tries, and 1,483 institutions.

The results of the analyzes in the study can be summarized as follows. On the 1,623 articles reviewed
in this study, 1,299 (78.8%) authors were included in only one publication, and a small group of pro-
ducer authors contributed to a significant portion of the publications in MMR. While there were 912
journals in this field, 851 (88.5%) published only one or two publications. The first 20 journals in Table
1 contributed 305 (18.8%) articles to the MMR field. Of 90 countries publishing on MMR, 58.9% pro-
duced ten or less publications. 12.2% of the contributing countries published more than 50 publica-
tions on the subject. While 61.1% of the institutions were in only one publication, 4.7% of the contrib-
uting institutions published at least ten publications on MMR. Universities were the dominant contrib-
utors in institutions. Most of the MMR publications (23.7%) have not yet been mentioned by others,
and only a small number (3.8%) of the publications were cited 50 times or more. Creswell, Tashakkori
and Johnson appeared to be the most influential authors. These three authors were bonded to the
United States and published in the field of MMR area. The most cited paper was “Toward a definition
of mixed methods research” from Johnson, Onwuegbuzie & Turner (2007), and the paper with the
highest average citations per year. The journal JIMMR was the key journal publishing on MMR. The
USA, UK, Australia, Canada, South Africa can be considered strong countries in the field of MMR. When
looking at the cooperation network, other countries were necessarily connected to one of these coun-
tries. The most cited countries in these five countries, except for South Africa, were the same, and
Netherlands was added to this list. The University of Michigan (USA) was at the forefront of 1,483
institutions. When it came to the most productive institutions, the top 10 were mostly in the USA. In
keyword analysis, studies on health, methods, management and education were found to be weighted.
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According to Glanzel (2003), recently biometric research, current bibliometric issues and their sub-
areas are examined under three headings. (i) Bibliometrics for bibliometricians (Methodology), (ii) Bib-
liometrics for scientific disciplines (Scientific information), (iii) Bibliometrics for science policy and man-
agement (science policy). In this study, an analysis was made for scientific information. Therefore, bib-
liometric indicators should be used consciously due to these different situations. As van Raan (2005)
points out, sloppy use of miscalculations and bibliometric indicators can be regarded as negative by
the scientific world.

Recommendations

According to the results of this study, researchers could shape their future research. This research
ensures universal view of the understanding of the MMR as well as its sub-domains and their relation-
ships. This study enables researchers to use resources to explore this area. In short, this study will
provide insights into modern research through MMR in order to provide a detailed understanding of
the limited view that exists in the field of methodology. However, due to restrictions on resources,
there were some limitations. First, only one database was used in this study. In order to ensure aca-
demic success in the social sciences, WoS citation data were taken into consideration in order to eval-
uate quality studies. Although there are sources such as Scopus, Google Scholar, etc., most university
and journal reviews are based on the indexes and number of citations provided by WoS. For this rea-
son, most researchers consider studies using data from WoS. Future research may consider working
with search criteria from other databases or Google Scholar. Second, only articles were selected to
generate this study data set. Future research may use additional document types to create a dataset.
Statistical and algorithmic quantitative methods are used in bibliometric analysis. Therefore, infor-
mation such as content and article quality in the articles cannot be revealed by bibliometric analysis
(Dunk & Arbon, 2009). In this sense, it would be appropriate to use such analysis except bibliometric.
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