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Abstract: The growing volume of data generated by machines, humans, software applications,
sensors and networks, together with the associated complexity of the research environment, requires
immediate pedagogical innovations in academic programs on research methodology. This article
draws insights from a large-scale research project examining current conceptions and practices of
academics (n = 144) involved in the teaching of research methods in research-intensive universities in
17 countries. The data was obtained through an online questionnaire. The main findings reveal that
a large number of academics involved in the teaching of research methods courses tend to teach the
same classes for many years, in the same way, despite the changing nature of data, and complexity
of the environment in which research is conducted. Furthermore, those involved in the teaching of
research methods courses are predominantly volunteer academics, who tend to view the subject only
as an “add-on” to their other teaching duties. It was also noted that universities mainly approach the
teaching of research methods courses as a “service” to students and departments, not part of the core
curriculum. To deal with the growing changes in data structures, and technology driven research
environment, the study recommends institutions to reimage research methodology programs to
enable students to develop appropriate competences to deal with the challenges of working with
complex and large amounts of data and associated analytics.
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1. Introduction and Related Work

Research methodology is an essential subject in higher education. The knowledge of research
methods and associated tools contribute to the development of an academic discipline. Moreover,
the ability to understand and judiciously use data to make useful decisions is one of the essential
competencies (post)graduate students are expected to develop. As a field of study, research
methodology ought to be concerned with the utilisation of systematic approaches and procedures to
investigate well-defined problems, underpinned by a set of specific epistemological and ontological
assumptions (Daniel et al. 2017) [1]. Courses on research methods are necessary because they equip
students with the essential skills and knowledge needed to solve various problems in the society
(Johnson, 1959; Kilburn et al., 2014; Nind et al. 2015; Nayak, 2009) [2–5]. Thus, institutions of
higher education are expected to strengthen programs of research methodology to enable students to
develop relevant problem-solving and analytical skills for the 21st century (Coetzee and Potgieter 2012;
Van der Westhuizen, 2014) [6,7]. However, the current structure and content of many research methods
courses cannot adequately support students to acquire the competencies they need to deal with complex
data and new analytical tools.

Data complexity manifests itself in terms of “ . . . large scale, high dimensionality, extreme
imbalance, online and real-time interaction and processing, cross-media applications, mixed sources,
strong dynamics, high frequency, uncertainty, noise mixed with data, unclear structures, unclear
hierarchy, heterogeneous or unclear distribution, strong sparsity, and unclear availability of specific
sometimes critical data” (Cao, 2017) [8].
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Since data may be structured or unstructured and may have multiple hierarchies, existing
statistical methods (e.g., association, correlation, dependence, and causality theories and systems)
cannot adequately handle data complexity (Cao, 2013) [9]. Working with complex data necessitates
the development of new methods and analytic tools (Daniel, 2017; Gibson and Ifenthaler, 2017;
Ifenthaler, 2016; Metzler et al., 2016) [10–13].

There is a shared agreement that the current pedagogical culture has failed to support evidence-based
development and delivery of research methods courses, possibly contributing to the diminishing quality of
these courses (Daniel et al., 2017; Kilburn et al., 2014; Wagner et al., 2011) [1,3,14]. The analysis also revealed
limited students’ input into the complexity of learning research methods courses. Earley (2014) [15] stated
that “evidence of students’ engagement with research methods courses are largely drawn from teachers’
insights and that these teachers are likely to rely on a network of peers and much trial-and-error’ when
considering developing their pedagogical approach in research methods courses”. Nind and Wiles (2014) [3]
analysed the literature with the goal of understanding how teachers of research methods courses facilitate
students’ learning; and identified various forms of pedagogical approaches including active, experiential,
and reflexive ways of learning.

Research has consistently identified poor learning outcomes associated with research methods courses
(Daniel, 2017; Earley, 2007; Lehtinen and Rui, 1996 Garfield and Ahlgren, 1988, Murtonen, 2015) [1,16–19].
These outcomes are also linked to students’ lack of pre-requisite knowledge needed to understand
research methods courses upon entering postgraduate education (Lehti and Lehtinen, 2005; Potter, 2003;
Winn, 1995) [20–22]. Students’ attitudes towards research methods courses also differ, with some questioning
the value of these courses after postgraduate education (Williams et al., 2008) [23]. The literature indicated
that students are reluctant to take courses on research methods when they cannot see how they will benefit
their future careers (Onwuegbuzie, 2000; Onwuegbuzie et al., 2010) [24,25]. Even those who are interested
in research methodology are likely to face significant learning problems because of the complex nature of
the content of the subject (Benson and Blackman (2003)) [26].

The literature reported variation in the way research methods courses are designed and taught
(Murtonen and Lehtinen, 2005; Onwuegbuzie, 2001) [27,28]. There is also a growing tendency within
institutions to characterise research methods courses along the qualitative or quantitative conundrum
(Franklin, 1997) [29], raising the questions of quality and consistency in teaching courses. The charaterisation
of research methods along methodological traditions can lead to preferences given to one particular
methodology over another without theoretical or practical justification. Furthermore, this characterisation
reinforces the poor practices of designing and delivering research methods, ignoring the value of combining
both methods to handle complex data (Gibson and Ifenthaler, 2017) [11].

In addition to the issues of quality in the design of research methods courses, and challenges
associated with student learning, Walker and Dimmock (2002) [30] stated that the conventional means
of teaching research methods courses need to be updated to cope with changing circumstances of data
and the research environment. The evolving nature of various forms of data implies that the current
models of the curriculum on research methods are no longer sustainable. Big Data and Data Science,
which offer new ways of doing research, also bring new challenges of working with data and design of
courses on research methods (Daniel, 2017) [10].

2. Big Data, Analytics and Data Science

Big Data refers to the description of characteristics of data (volume, velocity, variety, value and veracity),
while analytics refers to the various forms of techniques and approaches used to process, manipulate and
generate useful insights or outcomes from data (Daniel, 2015; Manyika, et al., 2011) [10,31]. Big Data
and analytics are two critical research paradigms that have emerged in an era where society is rapidly
generating data in large volumes. As an emerging paradigm, working with Big Data and analytics requires
the knowledge of the ‘fourth tradition’ (Daniel, 2017) [10]. This fourth tradition is an empirical data-intensive
scientific approach, which is ingrained in the fundamental principles of knowledge discovery through data
mining and visualization, driven by predictive and actionable analytics.
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Analytics also refers to new tools for data processing and visualization beyond those available
in traditional statistics. The use of analytics requires reducing complex data into meaningful and
actionable information (Johnson, Levine, Smith, and Stone, 2010) [32].

As a research paradigm, Big Data and analytics requires the use of innovative use of technologies
for capturing, storing, distributing, managing and analyzing larger-sized datasets with diverse
structures, and visualizing results using dashboards (Daniel, 2017) [10]. Big Data stimulates new
ways of framing useful research questions and offering researchers with new sets of innovative
methodological techniques for capturing, storing, distributing, managing and analyzing larger-sized
datasets (Daniel, 2017) [10].

There are many sources of Big Data; some of the notable ones include institutional statistics,
sociometric, sensor data, social media, online transactions data, and historical administrative data
(Metzler et al., 2016) [13]. Big Data is also associated with the new forms of digital data generated from
social media and learning management systems offer researchers enormous opportunities for extracting
meaning (Dede et al., 2016; Doorn, 2014; Lazer, Kennedy, King, and Vespignani, 2014) [33–35].

Working with Big Data research requires an understanding of the fourth research methodology
tradition. The fourth tradition is a form of empiricism reflected in the techniques and approaches of
research in Data Science (Daniel, 2017) [10]. Moreover, the epistemology associated with Data Science
differs from conventional methods (Harford, 2014) [36] because it does not depend on pre-deterministic
and hegemonic paradigms, but instead requires a continuous negotiation of meaning constrained by
the environment in which the research is carried out.

Unlike the three methodological traditions (quantitative, qualitative, and mixed methods),
working with Data Science requires the researchers to deal with complex and heterogeneous data
(Fan, Han, and Liu, 2014) [37]. Furthermore, the fourth research methodology tradition (Data Science)
appeals to new approaches and procedures for undertaking scientific research in the light of new
forms of publically generated data, which can be repurposed and curated within specific regulatory
constraints (see Daniel, 2017; Tolle, Tansley, and Hey, 2011) [10,38].

The research presented in this article proposed reimaging research methodology within the context
of a Data Science curriculum. The goal is to position research methods courses to respond to
the complexity of working with increasing the availability of data and various forms of analytics.

3. Research Goals

Research reported in this article is part of a large-scale research project examining current conceptions
and practices of academics involved in the teaching of research. The goal of the study was to:

1. explore the reasons for people getting involved in the teaching of research methods courses;
2. understand the general conception of teachers of research methodology about the subject;
3. propose a curriculum framework where research methodology is considered a potential subject

of Data Science curriculum.

4. Methods

The present research employed a survey design, utilizing an online questionnaire composed of
open and closed-ended questions. The study emphasizes a descriptive and interpretative approach
to gain a broader understanding of current practices and thinking about the pedagogy of research
methodology, and the extent to which research methods courses respond to the changing nature
of data generated by machines, applications, sensor networks, people and systems as well as the
research environment.

4.1. Sampling Strategy

The recruitment process for respondents began with profiling and identifying academics involved
in teaching research methodology courses in research-intensive universities (n = 139) located in
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17 countries. A total of 200 participants were invited to participate, but only 144 responded to the
survey (response rate of 71%; CI 95, 50% ± 4.39%). The questionnaire composed of open-ended items
and deployed online. The respondents were also geographically distributed. A series of follow-up
phone interviews with 10 participants were organised

4.2. Participants

The global sample was drawn from research-intensive universities to gather a wide variety of
views, with many of the participants employed at universities in Canada (39), Australia (20), UK (18),
New Zealand (16), USA (15), and India (15) (see Figure 1). Respondents identified as academics
involved in the teaching of research methods courses to a broader range of students, in different
disciplines (Word Cloud in Figure 2). The majority identified their academic backgrounds with Social
Science (70%) (See Table 1). Over 40% of the respondents indicated that they have taught courses on
research methods for more than ten years. A significant number of respondents also said they are
experts in other fields in addition to research methodology (see Table 1).
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Figure 1. Countries where participants were employed at the time of the research.

Table 1. Participant characteristics.

Characteristics n(%)

Academic background
Social Science 97(70)

Natural Sciences 11(8)
Health Sciences 9(7)

Humanities 8(6)
Engineering 1(1)

Years of teaching research methods
<1 year 5(4)

1–5 years 33(24)
5–10 years 45(32)

More than ten years 57(41)
How participants predominantly identity

Subject-matter expert (Biology, Education, etc.) 73(52)
Researcher (Quantitative) 71(50)

Researcher (Mixed Methods) 67(48)
Researcher (Qualitative) 53(38)
Research Methodologist 45(32)

Unable to say 2(1)

Note that some numbers in the table might not add up because some participants identified with different categories
and there were also missing values.
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5. Data Analysis

Responses to the open-ended questions in the online questionnaire were analysed inductively and
presented as broad themes (Thomas, 2006) [39]. Using the general inductive approach to data analysis
responses, responses were extracted and compiled into raw textual data. Themes were identified and
linked to the relevant Likert scale questions. The themes were then transformed into a Word cloud.
The word cloud provides a visual summary of words that appear more frequently in the body of text
(Tong et al., 2012) [40]. Bivariate statistics was used to analyze responses to closed-ended questions
(see Table 2).

Respondents were asked to state the disciplines in which they actively taught research methods
courses. Data revealed that research methods courses are offered to students from a wide variety of
disciplines. However, students in the fields of education, health, psychology, business and sociology
seem to dominate as shown in the word cloud, (i.e., the larger the font size the more frequent is the
word was mentioned see Figure 2.

6. Findings and Discussion

The research presented in this article examined the relevance of the conceptions of current
pedagogical design to growing volumes of digital data and the complexity of the research environment.
Key findings suggest that research methodology is a complex and technical subject that requires more
than a one-semester of teaching and learning. As one participant noted:

Research methodology courses are too much packed into too few hours and are taught by highly biased
instructors who teach only methods they favour and give just lip service to alternative approaches.

(Participant—Sociology)

Due to the complexity of the subject, respondents reported that courses on research methods are
unpopular among students. Additionally, the study found that many institutions of higher education
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predominantly consider research methodology programs as “service” to other academic departments.
The “service” approach to the design and delivery of courses on research methods means that some
students do not see research methodology as an important subject on its own, as such others are unlikely
to see the relevance of learning research methods courses until the time they start working on their theses
(Roberts, 2016) [41], while some would resist taking research methods (Metzler et al., 2016) [13].

Students are uninterested and unmotivated to enrol into research methods classes because often do
not see the relevance to their lives unless/until starting thesis—at which point uninterested in any
approach which they do not apply in their specific thesis.

(Participant—Education)

Respondents also said that some students view research methods (especially quantitative methods)
as a complicated and challenging to learn. As one participant remarked: “research methodology scares
the crap out of students, many regards it as toughest course in the program”. Since courses on research
methods are offered to all students from different disciplines, often faculty teaching these classes come
from diverse disciplinary backgrounds, some with expertise outside research methodology, facing
a number of challenges teaching the subject.

Analysis of the data show high association between demographic factors and indviduals’
approach to teaching research methods courses. For instance, there was a potive correlation between
academic background and years spent teaching research methods. Similarly, there was an association
between number of years of teaching and those who reported that research methodology should be
considered a subject on its own (see table 2).

Table 2. Demographic information and teaching approach.

AB YTRM RMD PO PGO

1. Academic background (AB) 0.8 ** 0.4 ** −0.8 ** −0.9 **
2. Years teaching research methods (YTRM) 0.8 ** −0.9 ** −0.8 **
3. Is Research Methodology a discipline on its own? (RMD) −0.6 ** −0.5 **
4. Do you have a personal ontology? (PO) 0.9 **
5. Should postgraduate students be taught ontology? (PGO)

** Correlation is significant at the 0.01 level (2-tailed).

6.1. Academic Involvement in Teaching Research Methods

University teachers often teach subjects based on individual expertise, gained through graduate
training or professional experience. However, the majority of the teachers of research methods did
no acquire formal degrees in the field. Furthermore, only a few considered themselves experts in
research methodology. Some teachers of research methods courses are self-taught and seem to acquire
methodological expertise by learning on the job. As one participant stated: “I have been interested in
learning research methods and enjoy teaching the course. I have done so now at three different universities but
still I do not consider myself as an expert”.

The study identified five common pathways in which academics are likely to get involved in the
teaching of research methods courses(see Table 3). Over a third of the participants in the study stated
they were asked by their departments to teach courses on research methods. “I was asked to tutor and
then co-coordinate the research methods unit for first years”. Others volunteered to teach the subject as one
participant pointed out: “the course was available to teach, and I have a passion for research methodology”.

Those who had significant experiences as researchers in various disciplines mentioned that their
involvement in teaching courses on research methods was primarily based on their experiences.
“I worked as a researcher for nine years in educational testing and assessment before being appointed to
an academic teaching role with specific responsibility for research methodology”.

Over a quarter of the participants indicated that they were trained as research methodologists,
and therefore, teaching research methods was within their primary teaching obligations. “I have formal
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training in survey research methods as well as experience in conducting many health surveys. The graduate
course I teach is Survey Research Methods”. Table 3 presents a summary of data describing shared reasons
that led to involvement in teaching courses on research methods.

Table 3. How did you get involved in teaching research methods course?

Reasons for Involvement (n = 110) Total (%)

I was asked to teach the subject by the department 34(31)
I volunteered to teach courses on research methods 30(28)

I primarily trained in research methodology 19(17)
I am an experienced researcher 16(15)

I took some courses in graduate school 10(9)

6.1.1. My Department Asked me to Teach Research Methods

Those asked by their departments to teach research methods courses reported satisfaction
with teaching the subject. However, many said they never anticipated continuing teaching the subject
beyond a semester from the time they were requested to teach the subject. As one participant reported:
“ . . . becoming a teacher of research methodology, though gratifying was coincidental. I never have thought
I would be teaching research methods for that long”. Such remarks suggest that the teaching of research
methods is by large incidental, and considered a temporary endeavour, even though some participants
ended up spending a significant number of years teaching the subject (see, for example, Table 1).

Data suggests lack of consistency across institutions on how the teaching of research methods
are assigned, however there seems to be a shared tendency to assign the teaching workload based on
availability, interests and to some extent, prior research experience. “The colleague who usually teaches
the postgraduate course was on leave, so I stepped in to teach it”.

I was approached to develop the course content and for Health Research Methods and Biostatistics
for Masters Science students, and Advanced Health Research Methods and Biostatistics for
PhD students. Initially, I was assigned to teach these courses on a temporary basis.

(Participant—Health Sciences and Biostatistics)

First started teaching Research Methods in Physics for Postgraduate students (as a professor of
Physics) and once changed the field of work to engineering, I was asked to conduct the same course
for engineering students.

(Participant—Engineering Physics)

Participants who were assigned to teach courses on research methods mentioned that teaching
those courses provided them with the opportunity to contribute to improving the quality of
postgraduate education.

I wanted to increase the rigour of the training in the doctoral program in which I was then employed
and so offered to develop a course in research methods for our students.

(Participant—Research Methodology)

6.1.2. I Volunteered to Teach Courses on Research Methods

Some of the participants who said they volunteered to teach classes on research methods had
developed an interest in the subject during postgraduate school. They also reported having taken
numerous courses in research methods in postgraduate school.

I have always been primarily interested in (quantitative) research methods, during my undergraduate and
graduate studies. I am currently appointed explicitly as a lecturer in social science research methods.

(Participant—Research Methods)
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I had done research; I expressed interest in teaching research methods. Many of my colleagues did
not do research and were not that interested in teaching research methods.

(Participant—Education)

Respondents who volunteered to teach courses on research methods reported that they were
motivated to advance their knowledge in research methods. They said that volunteering to teach
the subject was part of becoming or being “a good department’s citizen”, and contributed to an enriched
research culture in their department.

6.1.3. I Primarily Trained in Research Methodology

Though there are limited academic programs currently offering postgraduate degrees in Research
Methodology, 17% of the participants reported they were trained research methodologists, and thus
consider teaching the subject their primary academic duties.

I have a PhD in Measurement, Evaluation, and Statistical Analysis from the University . . . Starting
teaching as a teaching assistant, and then continued for 29 years at . . . university as a professor of
research methodology.

(Participant—Psychology and Measurement)

6.1.4. I Am an Experienced Researcher

A small number of participants reported that they were involved in teaching research methods
courses because of their experiences in doing research and experience managing large-scale
research projects.

I had a long experience as an educational researcher. I was good with numbers. My institution
offered a course on quantitative methods with poor success; three teachers were involved in one year;
so, I postulated about this post. I obtained it and until now.

(Participant—Education and Teacher Education)

6.1.5. Took Postgraduate Courses in Methods

In most postgraduate education programs students are required to take classes in research
methods during their candidacy. Respondents who had had the opportunity to learn all methodological
traditions (quantitative, qualitative, and mixed methods) during postgraduate education felt that they
had acquired adequate knowledge of research methodologies that enable them to teach the subject
very well.

I took many research methods courses over the years, a couple during my undergraduate training
in Psychology, another as a Master’s student and another during my PhD. When I started as
an assistant professor, I was happy to have the opportunity to teach methods.

(Participant—Psychology)

As the data suggest, different reasons led to faculty engagement with teaching research methods.
These findings suggest that institutions do not necessarily view research methodology as a subject that
requires specific skills to teach. It also implies that some institutions think that anyone with appropriate
research experience, interests, and teaching experience can readily teach research methodology
irrespective of domain expertise and training.

6.2. Teachers’ General Conception of Research Methodology as a Scholarly Subject

Respondents were asked: do you consider research methodology as an independent discipline
(similar to Mathematics, Statistics or Education)? Responses to this question varied. For some, research
methodology is a separate discipline (66%); others consider it as a program that offers service courses
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to students and academic staff (21%) and a small number of respondents viewed research methodology
as a branch of philosophy (7%); yet others think it is an interdisciplinary field of inquiry (6%).

Those who viewed research methodology as a discipline on its own said that students need to be
taught the necessary skills and knowledge they need to undertake a thesis research project, and at the
same time be exposed to more than one methodology. Others acknowledge these views, and added that
research methodology transcends the application of tools and processes to solve research problems.

I do not think that teaching research methodology is just to solve a research problem that necessitates
only a research methodology. I take a more holistic approach to teaching principles of research
methods as we are training researchers for future generations, not only for one task.

(Participant—Engineering)

Those who considered research methodology as an interdisciplinary field, mentioned that research
methodology is a subject that should not be restricted to a single discipline. “Research methodology
cannot be equated to Mathematics, Statistics. It is an essential component of all disciplines”.

However, those who viewed research methodology as a sub-discipline of philosophy suggested
that the design of research methodology program should draw from logic and calculus to inform
the development of scientific methods and procedures for solving problems in the social and
material world.

I have written two textbooks on research methodology, and I think it requires an understanding of
logic and proof that is nothing to do with a single discipline—it is a branch of philosophy.

(Participant—Economics and Marketing)

The broader conception of research methodology as a “service” subject has influenced the relative
identity and value of the subject within academia, and ultimately impacted on the quality of student
learning (Daniel, 2017) [1]. Kember (1997) [42] stated that understanding conceptions are essential
because teachers’ underlying beliefs about a subject can influence how they teach students. Students’
motivation to learn the content of a subject partly dependent on the extent to which teachers are
inspired about the subject.

As a stand-alone discipline, research methodology is a body of knowledge, concepts, theories,
and tools relating to how social and natural systems and entities can be studied. It is concerned
with how research questions are framed, essential data is gathered, processed, analysed, interpreted,
visualised and managed. Approaching research methodology as a discipline of its own, therefore,
requires understanding of research method as a discipline with unique standards, values, language
and protocols for engagement among its professionals. It requires those who teach methodology ought
to engage in research the field and contributing to its growth and advance.

The present study found out that research methodology occupies a marginal position in many
institutions, to the extent that courses on research methods are primarily taught by academic volunteers
and amateurs, who view the teaching of these courses as an add-on into other academic commitments.
There was evidence that there is inadequate pedagogical innovation in how research methods courses
are designed and taught, where programmes are still designed along single research methodological
traditions, and students are only taught research skills they need to complete dissertations. As such,
courses on research methods serve a short-term goal rather than opportunities for long-term career
pathways (Earley, 2014; Howard et al., 2015; Saunders and Bezzina, 2015) [15,43,44], and to a larger
extent do not adequately respond to the changing nature of data and the needs and requirements of
technology driven complex research environment.

6.3. Research Methodology as Data Science

Currently, there is a growing variety of data, generated at in an precedented phase. Data is
captured by various instruments, sensors network, simulations, social network, Twitter and other
social media data. There is therefore, a need to develop and teach students new and appropriate
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analytical methods to handle the growing volumes of heterogeneous data in unstructured text, audio,
and video formats (Daniel, 2017; Gandomi, 2015) [10,45].

Data science is an emergent field of inquiry concerned with the extraction of valuable information
from a large and complex set of data, with the purpose discerning valuable knowledge. It involves
the use of machine learning and other automated techniques for harvesting, processing, summarization
and visualization of data from highly diverse and complex settings. As an interdisciplinary field of
inquiry, Data Science draws from the disciplines of Statistics, Computer Science, Operational Research,
Mathematics, Humanities and the Social Sciences (see Figure 3). Unlike other areas of applied statistics
such as actuarial science, data scientists deal with translating data information and knowledge within
a particular context.Big Data Cogn. Comput. 2018, 2, 4 11 of 14 
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Data Science is also concerned with the study and development of computational tools, processes,
systems, data (structured, semi-structured and unstructured) and models associated with the analysis
and management of Big Data. Teaching research methodology within the parametres of Data
Science can help students acquire the necessary competence to solve more complex problems of
the digital society, and ultimately advancing the scholarly development of research methodology as
an independent field of inquiry. The new courses on research methodology need to include concepts
on Big Data, analytics, and machine learning approaches.

Research presented in this article aims at raising awareness on the importance of reimaging
research methodology in the light of growing data. It questions the extent to which current structure,
quality, depth and breadth of the content of current research methods courses offered at institutions of
higher education can prepare competent students to work with large sets of data sets and use modern
technologies to carry out complex research.

7. Limitations

To facilitate better interpretations and contextualization of the insights offered in the article, there are
limitations worth pointing out. First, the data presented in the research are mainly perception-based,
and reflect the views of those involved in teaching research methods, rather than institutional values,
and approaches to the design and development of research methodology programs.

Second, the proposed curriculum framework in which research methodology is considered an area of
Data Science is still to be tested. The fact that currently courses on research methods are taught mainly by
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non-specialists suggests that teaching research methodology in the context of Data Science may not be easily
tenable in many institutions. In addition, working with Big Data requires access to a significant amount of
data, which may not be readily available to institutions (Metzler et al., 2016) [13]. It is also important to note
that the subject of Data Science itself is not widely embraced.

Similarly, implementation of Big Data requires distributed computing infrastructure (e.g., Hadoop,
MapReduce, and Spark), which might not be accessible to some institutions (Daniel, 2015) [46].
Teaching research methodology within the framework of data science necessitates students learning
computer programming and statistical analysis, which many students, especially in the social sciences
and humanities may find challenging.

8. Conclusions

Research methodology programs provide postgraduate students with the knowledge and abilities
to undertake better research, and to provide them with the necessary skills and knowledge to
become successful career researchers. However, many institutions take a narrow view of research
methodology courses, employing structures and approaches that are inadequate to cater for challenges
of working with complex data. Teachers of research methods courses approach research methodology
as an isolated set of skills postgraduate students are expected to acquire during their research candidacy,
instead of a holistic program that prepares students to become skilled researchers, teachers and future
research methodologists.

The article recommends that institutions restructure the design of research methodology programs
to reflect the growing complexity in data and the research environment; to better prepare students to
work with Big Data and analytics tools (e.g., machine learning techniques and dominant computational
approaches). This is achievable through a curriculum transformation in which research methodology
is designed and taught within the framework of Data Science. Using such an approach can equip
students with the needed competence to work in a data intensive digital society and advance research
methodology as a field of inquiry.
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