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Qualitative approach has become the main method
of exploring significant dimensions in dry port research.
Quantitative approach has also been employed to examine
empirical evidence in this research area. The application of mixed
methods has been proposed in the dry port research to provide a
multidimensional insight into seaport research issues. This paper
provides guidance on mixed method application in dry port
research and demonstrates that the implementation of mixed
methods research is capable of providing comprehensive results
by integrating qualitative and quantitative results in a single
research. The availability of different dimensions and alternative
designs lends this approach wide applicability, facilitating the
production of valid and reliable outcomes and ensuring high
level of generalizability of dry port research.
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1. INTRODUCTION
Research methods in maritime logistics and management
are crucial for assisting researchers in the examination of
interesting themes and topics in this particular area. In general,
quantitative research has become more popular than qualitative
research (Shi & Li, 2017) because qualitative methods, which
include surveys, interviews, questionnaires, observations (SIQO),
conceptual, content, comparative and qualitative analysis (CCCQ)
can not provide precise or practicable conclusions in a scientific
manner. On the other hand, quantitative methods offer an
advanced analytical technique for a comprehensive research
outcome. Shi and Li (2017) have conducted thorough research on
the types of methods applied in 1292 journal papers published
between 2000 and 2014, which has shown that quantitative
methods had been used in 951 papers, compared to 341 papers
whose authors opted for the qualitative method. This trend shows
that the application of quantitative methods has dominated
maritime logistics and management research. However, some
qualitative research is required, especially when following a new
line of research in maritime logistics and management.
In addition, the issue of generalisability and transferability
of quantitative and qualitative research has become an
important contributing factor to the dominance of quantitative
over qualitative research in maritime logistics and management.
Castro and Nieri (2008) agree that the explanatory power of
mixed methods in maritime research exceeds that of either the
quantitative or qualitative approach used on their own. Hence, in
this paper, the application, advantages and challenges of mixed
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methods will be explored in connection with research on dry
ports. This paper is organised as follows: Section 2 provides an
overview of research methods and their application in dry port
research. Section 3 describes the application of mixed methods
in Malaysian dry port research, consisting of qualitative and
quantitative phases. Section 4 elaborates the strategy of mixing
qualitative and quantitative results. The findings are recapitulated
and discussed in Section 5.
2. APPLICATION OF RESEARCH METHODS IN DRY PORT
RESEARCH
Recently, the integration of quantitative and qualitative
methods has become the methodological trend in dry port
research. The trend became highly noticeable in 2009-2018 in
journal papers gathered from reliable sources, especially from
prominent journals on maritime logistics and management.
Those journals include Transport Policy, Maritime Economics
& Logistics, Research in Transportation Economics, Maritime
Policy & Management, Research in Transportation Business &
Management, Regional Studies, Journal of Transport Geography,
Transportation Research Part C: Emerging Technologies, Journal
of Coastal Research, The Asian Journal of Shipping and Logistics
and Journal of International Logistics and Trade. Nevertheless,
qualitative methods are used far more frequently in dry port
research than quantitative methods. For example, some of the
authors including Ng and Gujar, (2009); Garnwa et al. (2009);
Roso and Lumsden, (2010); Cullinane and Wilmsmeier, (2011);
Hanaoka and Regmi, (2011); Haralambides and Gujar, (2011); Do
et al. (2011); Rodrigue and Notteboom, (2012); Beresford et al.
(2012); Ng et al. (2012); Monios and Wilmsmeier, (2012); Padilha
and Ng, (2012); Ng et al. (2013); Bask et al. (2014); Jeevan (2015); Li
et al. (2015) and Nguyen and Notteboom, (2016) have employed
qualitative approach in dry port research (see Table 1).
On the other hand, the use of quantitative method in dry
port research is lagging behind the qualitative method. Owing
to limited literature on dry port research, an emerging prospect
in seaport systems, as well as to the dynamic environment of the
maritime sector, there is little opportunity to use the quantitative
method in this specific area, giving more room to qualitative
research. Mixed methods research combines the elements of
both qualitative and quantitative research approaches during
data collection, analysis and inference for the broad purposes of
breadth and depth of understanding and corroboration (Johnson
et al., 2007, p. 123). Effectiveness is the main reason for the
application of mixed methods research, since its output exceeds
that of mono method studies (Onwuegbuzie & Leech, 2004).
The combination of insights and procedures from two different
paradigms provides a more productive and effective solution
resulting in a superior product (Johnson & Onwuegbuzie, 2004).
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It offers separate interpretations of identifiable qualitative and
quantitative data, providing a more coherent and comprehensive
output than either mono method (Tashakkori & Creswell, 2007).
3. MIXED METHODS RESEARCH IN MALAYSIAN DRY
PORTS
Mixed methods design consists of 4 main designs, namely:
triangulation, embedded, explanatory and exploratory designs
(Creswell & Clark, 2007). Triangulation design concurrently
collects qualitative and quantitative data, merges both sets of
data and uses the outcome to address a research problem (Jick,
1979). Embedded design simultaneously collects qualitative and
quantitative data, with one form of data supporting the other
(Tashakkori & Teddlie, 2003). In explanatory design, quantitative
data are collected first, following which qualitative data are used
to explain and elaborate quantitative results in detail (Creswell &
Clark, 2007). Exploratory design starts from qualitative data and
then collects quantitative information. The aim of this design
is to gather qualitative data to explore the phenomenon and
follow up by using quantitative data to explain the relationships
between the previous data (Creswell, 2008).
In this paper, the application of exploratory design in
Malaysian dry port research is elaborated. The research questions
include: RQ1(What are the roles and challenges of existing Malaysian
dry ports in the container seaport system?) and RQ2 (What are the
strategies for enhancing Malaysian dry port operations and further
development?). These two research questions are answered in
the qualitative phase. Then, an additional research question:
RQ3 (Which influencing factors of Malaysian dry port operations
are vital for container seaport competitiveness?) is answered in the
quantitative phase. These three subsidiary research questions
have been developed to answer the primary research question
exploring the PRQ (In what way does dry port development in
Malaysia contribute to the competitiveness of container seaports in
the container seaport system?). The application of mixed methods
does not imply that two types of data sets are literally mixed.
The mixing strategy in mixed methods needs to be used from
the beginning of research. Hence, all research questions have
been answered in the qualitative phase and one validated in the
quantitative phase.
The qualitative approach overcomes limitations described
in literature dealing with the role, challenges and strategy
of dry port development in container seaport systems. The
quantitative approach validates results obtained using the
qualitative method and analyses the influencing factors of
Malaysian dry port operations to determine the impact of dry
ports on seaport competitiveness. Qualitative method gives us
a better understanding of the inner experience of participants,
explores areas not yet thoroughly researched, discovers relevant
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Table 1.
Application of research methods in dry port research.

Author

Research methods

Ng, A.Y. and Gujar, G.C., 2009.

In-depth interviews

Garnwa, P., Beresford, A. and Pettit, S., 2009.

SWOT Analysis

Roso, V. and Lumsden, K., 2010.

Extensive literature review & in-depth interview

Wei, J., Sun, A. and Zhuang, J., 2010.

A Fuzzy Analytical Network Process (FANP)

Cullinane, K. and Wilmsmeier, G., 2011.

Application of Port Life Cycle

Henttu, V. and Hilmola, O.P., 2011.

Macro gravitational models of distribution

Hanaoka, S. and Regmi, M.B., 2011.

Case study

Haralambides, H. and Gujar, G., 2011.

In-depth interviews

Do, N.H., Nam, K.C. and Le, Q.L.N., 2011.

Case study

Veenstra, A., Zuidwijk, R. and Van Asperen, E., 2012.

Simulation

Rodrigue, J.P., and Notteboom, T., 2012.

Case study

Beresford, A., Pettit, S., Xu, Q. and Williams, S., 2012.

In-depth interviews

Ng, A.K. and Cetin, I.B., 2012.

Case study

Monios, J. and Wilmsmeier, G., 2012.

Literature review

Padilha, F. and Ng, A.K., 2012.

In-depth interviews

A. K.Y. Ng, F. Padilha, and A.A. Pallis,2013

In-depth interviews

Bask, A., Roso, V., Andersson, D. and Hämäläinen, E., 2014.

Case study

Ambrosino, D. and Sciomachen, A., 2014

Mathematical programming model

Crainic, T.G., Dell’Olmo, P., Ricciardi, N. and Sgalambro, A., 2015.

Mathematical programming model

Jeevan et al., 2015

In-depth interviews

Li, Y., Dong, Q. and Sun, S., 2015.

Case study

Nguyen, L.C. and Notteboom, T., 2016.

Case study & SWOT analysis

Jeevan et al., 2018a.

Regression analysis

Jeevan et al., 2018b.

Exploratory Factor Analysis

variables that can be used in the quantitative method and offers
a comprehensive approach to studying the phenomena.
This research has a combination of exploratory and
explanatory purposes, taking both inductive and deductive
approaches. First, it is exploratory-based, due to being a
limited study aiming to determine the role of Malaysian dry
ports and the challenges they face in the seaport system.
Limited research has been conducted to identify and address
strategies to overcome these challenges in dry port operations.
An inductive approach is suitable for exploring this issue using
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the qualitative approach, which falls under the philosophy of
constructivism. Second, the deductive approach is required to
address the important factors influencing dry port operations in
the container seaport system. Explanatory research is required
because it establishes the correlation between dry ports and the
competitiveness of container seaports. The correlation between
dry port and container seaport competitiveness is addressed in
the quantitative phase which falls under the philosophy of postpositivism (see Table 2).
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Table 2.
Inductive and deductive phase.

Stages

Research approach

Phase & approach

Phase 1- Inductive

Input

Interview with dry port operators, seaport Compilation of online questionnaire and
authority and operators, and government its distribution to dry port stakeholders.
bodies.

Process

Grounded theory to identify the main
theme of each section.

Exploratory factor analysis for data
validation.

Output

In-depth insight into the role of dry ports
and the challenges faced in the container
seaport system.
Identification of factors influencing dry
port operations.
Platform established for
Phase 2 research.

Validation of factors influencing dry port
operations.
Determining the correlation between dry
port and seaport competitiveness.

Phase 2- Deductive

Figure 1.
Questionnaire mixing in mixed methods (Source: Authors).
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Grounded theory was applied in the first phase of the research because it is the
best approach to examining dry port operations in the Malaysian container seaport
A combination
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andamount
quantitate
the research.
main questions
have been
in the
system.of The
limited
ofapproaches
research suggests
thatThree
the issue
of dry ports
has formulated
not
has been incorporated into this paper using exploratory
qualitative phase to identify the role, challenges, opportunities
been addressed in-depth, and provides onlyand
vague
information on the emergence
mixed methods design. A pragmatic dimension is required to
strategies for dry port development. Then, in this same phase,
ofgeneralise
dry ports
the container
seaport
system
inquestion
Malaysia.
this respect,
rationalise and
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outcome
from a broader
point
of
the
whichIn
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on how dry
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perspectives
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the integration
qualitative phase,
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This
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crucial
for the
research,
of data
from about the role of
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Malaysian dry ports was collected. This information needs to be
various stakeholders, including dry port operators, to provide a systematic
purpose of quantitative data in this design is to refine and
collected from a number of experienced individuals participating
to proposed
secondary
research questions.
expand initialapproach
findings in order
to obtain detailed
and generally
in the process (Morse & Mitcham, 2002). Therefore, in this research,
applicable results. The advantage of this design is that it allows
experienced respondents from various organisations were
data
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to identify
the researcherDuring
to identify
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basedusing
on datagrounded
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selected
to sharewere
their experience
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Face-to-face interviews
are
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better
method
of
Malaysia.
The
respondents
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from
the
ranks of Malaysian dry
themes for each interview question (see Figure 2). First, familiarisation
learning participants’ views than approaching the respondents
port operators, Malaysian seaport authorities, seaport operators
was used to immediately transcribe inputs and
andgovernmental
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the researchers
with the
with a predetermined set of variables (Creswell, 2008). Creswell
Each of these groups provided its
Inbethe
reflection
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with
previous
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of
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perspective
on the role
of dry
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time requiredliterature.
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Open coding and axial coding are the following steps. They involve
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and establish how they
collection stage.
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Finally,
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coding,
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management were selected
this group
has the authority
special attention
wastopaid
to carefully
formulate
questions
so as
to decide
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to ensure application of the mixed strategy from the beginning of
strategy (DuBrin, 2003) on behalf of their organisations. The

During this stage, themes for SRQ1, 2 and 3 have been developed.

Procedure in each stage
Input is immediately transcribed and researchers
familiarized with the details

Discovery through identification of frequently
appearing key words

Figure 2.

Figure 2. Key processes in Grounded Theory (Source: Adapted from Creswell
(2013))

Key processes in Grounded Theory (Source: Adapted from Creswell (2013)).

3.2.Qualitative data analysis
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results of this phase have been analysed using grounded theory
to answer the research question, with the additional output
being the transition to the second phase.
Grounded theory was applied in the first phase of the
research because it is the best approach to examining dry port
operations in the Malaysian container seaport system. The
limited amount of research suggests that the issue of dry ports
has not been addressed in-depth, and provides only vague
information on the emergence of dry ports in the container
seaport system in Malaysia. In this respect, the research used
grounded theory to arrive at clear conclusions on how dry port
operators, seaports, policy makers and transport operators feel,
think, and behave in the context relative to the two proposed
secondary research questions. The grounded theory approach
pursues generalisations by making comparisons across the social
situation and has the capacity to encompass many different data
and analytical perspectives with real-world problem solving
(Corbin & Strauss, 2008). This advantage, crucial for the research,
ensures the integration of data from various stakeholders,
including dry port operators, to provide a systematic approach
to proposed secondary research questions.
During data analysis using grounded theory, five steps
were followed to identify significant themes for each interview
question (see Figure 2). First, familiarisation was used to
immediately transcribe inputs and familiarise the researchers
with the details. In the reflection stage, initial findings were
compared with previous literature. Open coding and axial coding
are the following steps. They involve the evaluation of transcript
content to identify key concepts and establish how they are
connected. Finally, selective coding, as the last procedure in
grounded theory, aims to examine new findings by identifying
frequent appearance of key words. During this stage, themes for
SRQ1, 2 and 3 have been developed.
3.2. Qualitative Data Analysis
Questions asked in the interview sessions were divided into
three main sections. The first section concerned the role of dry
ports in the Malaysian seaport system. There were six questions
in this section: the definition of dry ports, objectives and
functions of dry ports, the clients of dry ports, inquiries into dry
ports’ operation and the benefits of the assistance of dry ports in
managing cargoes transported to and from seaports. The second
section examined the challenges faced by dry ports in the seaport
system. The interview questions in the final section concerned
the influencing operating factors of dry ports and consist of two
main parts. The first part is about important factors contributing
to the development of dry ports and seaport competitiveness.
According to Suddaby (2006), grounded theory is an
interpretative process involving the researcher and the data.
The usage of the qualitative software for data interpretation is
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not advisable because that software is incapable of detecting
theoretical sensitivity, which is crucial in an interview session.
Theoretical sensitivity is the ability to derive concepts from data to
develop a theory. Theoretical sensitivity facilitates the formation
of assumptions and knowledge structure from description to
theoretical analysis (Parker & Roffey, 1997). Theoretical sensitivity
develops from professional experience, personal experience,
knowledge and skills (Strauss & Corbin, 1998).
3.3. Bias Management Procedures for the Qualitative
Phase
Bias management throughout the research ensures the
quality of the research. Typically, bias occurs during presentation
and report writing (Creswell, 2013). During the qualitative
phase data collection, the most important technique of bias
minimisation is the establishment of rapport and trust with the
respondents (Zikmund et al., 2010). Therefore, in this research,
the respondents were contacted by telephone and email, which
allowed the researchers to understand their social context before
holding the interview. Apart from rapport establishment, several
other, subsequent strategies have been implemented in the
qualitative phase. The first is being ethical, especially during data
analysis and the presentation of findings (Rudestam & Newton,
2001). The researchers must not allow their personal experience,
beliefs and judgements to affect the interviews. Moreover, the
interview sessions were recorded for reference and final data
integration (Creswell, 2013). Second, sensitive and offensive
language must be avoided. For example, gender-biased words,
suggesting judgements or reinforcing stereotypes are an
undesirable category of expression (Rudestam & Newton, 2001).
Third, the use of appropriate research terminology and four interview and survey questions need to be pre-tested (Creswell,
2013). Finally, interview and online survey questionnaires need
to be pre-tested to prevent any bias in the data collection
procedure.
3.4. Reliability and Validity of Qualitative Results
First, the reliability of the qualitative phase was examined
by establishing recording procedures for field notes (Kirk &
Miller, 1986). High reliability can be established by preparing
four separate field notes, namely: a condensed account which
contains the recordings of what happened, expanded account
consisting of a log of events drawn up immediately after each
interview session, the field work journal of cognitive experiences,
such as ideas, emotions, mistakes and concerns noted during the
interview session and finally a running record of interpretation
drawn up during the interview (Kirk & Miller, 1986).
The second reliability test in this phase was cross-checking.
Cross-check coding was incorporated into this phase to improve
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reliability, since humans are prone to judgement errors (Franklin
& Jordan, 1997). Increasing reliability and coming up with new
concepts or theories based on existing data sources are of key
importance in this phase. During qualitative data analysis, crosschecking using various coding processes was implemented.
Open coding, axial coding and selective coding were executed
to improve the interpretation of data received from respondents
and increase the reliability of output in this phase. Multiple crosschecks against existing literature were performed during coding
sessions to devise a solid concept based on new findings.
Data reliability was improved by regularly checking the
transcripts to ensure that they do not contain obvious mistakes
made during transcription (Creswell, 2013). Transcripts were made
after each interview session while the memory of the interview
with the respondent was still fresh, to reduce the percentage

of transcription mistakes. Once the text was transcribed, the
transcript was re-checked several times to ensure data credibility.
To validate the results obtained in the qualitative phase,
triangulation or purposeful sampling was implemented during
the interview session. The triangulation technique is a cross-case
analysis used for testing findings during the interview session
(Reason & Rowan, 1981). For example, in this study, dry port
operators were asked about, e.g. the type of services provided
by Malaysian dry ports, the facilities they currently have and the
relationship of Malaysian dry ports with other seaports. After
gathering the information from Malaysian dry port operators, dry
port stakeholders or clients were asked the same questions. If the
answers provided by different organisations to the same question
are largely similar, the finding is highly trustworthy (Reason &
Rowan, 1981). The triangulation technique is the replication of

Figure 3.
Themes developed during grounded theory (Source: Authors).
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the finding using data collected from new participants, settings
and events (Guba & Lincoln, 1994). In this study, inputs from
dry port operators, seaport authorities, seaport operators and
governmental bodies were found to be largely similar during
cross-case analysis.
Furthermore, reflexivity was used as a sequential test to
verify the validity of qualitative data. Reflexivity is the ability to
examine oneself (Padgett, 2009). During data gathering, open
disclosure of preconceptions and assumptions may affect the
output (Padgett, 2009). Thus, neither emotional struggle nor
conflicts of interest must influence the researcher during the
interview session, which reduces the biasness of results.
To ensure optimum validity of data collected in the
qualitative phase, the members’ checks technique was applied.
At this point, all collected data were sent to participants of the
research to obtain feedback. In qualitative research, feedback
from participants helps validate the interpretation of the
interview (Tutty, 1996). Next, spending prolonged time in the
field is one of the methods of determining the validity of collected
data, which allows the researcher to develop an in-depth
understanding of the phenomenon. The greater the experience
with the participants and the phenomenon, the higher the

accuracy or validity of the findings (Creswell, 2013). Although
allocated interview time is only 30-40 minutes, participants are
motivated with additional questions, that prolong the interview
to over an hour.
Transcripts were checked regularly to ensure that they
did not contain obvious mistakes made during transcription
(Creswell, 2013). The transcription was carried out after each
interview session to draw on fresh memories of the interview
with the respondent, to reduce the percentage of transcription
mistakes. In addition, the transcripts were re-checked several
times to improve data credibility. Figure 3 indicates the themes
developed during grounded theory.
3.5. Quantitative Phase
The objective of the quantitative phase is to validate
data on the dry ports’ operating factors and their impact on
competitiveness of Malaysian seaports. The sample for the
quantitative phase was 170 respondents, selected among dry
port stakeholders. The respondents came from a variety of groups,
such as freight forwarders, shippers, shipping lines and hauliers,
rail operators and seaports. They are the key players in dry port

Figure 4.
The flow of mixed methods implementation (Source: Authors).
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operation and have a significant role in dry port operations
in the seaport system (Roso & Lumsden, 2010). The results
obtained from this group refine and expand qualitative findings
(Creswell, 2013). In this stage, online survey was chosen as means
of questionnaire distribution. Stratified sampling was used to
garner adequate data to analyse multiple subpopulations. It is an
effective sampling strategy for studying the characteristics of a
particular population, its points of view or standings on certain
issues (Creswell, 2008).
In the quantitative phase, a mixture of descriptive and
inferential statistical analysis was used by exploratory factor
analysis (EFA). EFA is exploratory in nature and examines main
dimensions to derive a concept, theory or model from a large
set of items (Williams et al., 2010). In this research, EFA was used
to validate and explore the correlations between the factors
that influence Malaysian dry port operations and the impact
of dry ports on seaport competitiveness. The objective of the
second phase of the research was to evaluate these factors
and construct a parsimonious description of the data structure.
Both approaches are important for defining newly developing
features or dimensions of factors that underline the set of items
(Tabachnick & Fidell, 2000). The nature of this research is mixed
methods, focusing on exploratory sequential design and an
application of EFA to validate the themes emerging from the
constant comparison phase (Creswell & Clark, 2007). According
to Hurley et al. (1997), the EFA technique is suitable for factor
exploration and evaluation compared to confirmatory factor
analysis (CFA).
The initial exploration provided detailed and generalised
results using the following quantitative analysis. The combination
of qualitative and quantitative approach allows an exploration

of views by listening to participants and following up with
sequential questions to gain additional information on certain
phenomena (Tashakkori and Teddlie, 2010). Figure 4 illustrates
the research flow of two different methodologies integrated
to provide answers to subsidiary research questions (SRQ).
Meanwhile, the primary intention of the integration of data
obtained in the qualitative and quantitative phases is to answer
the primary research question (PRQ).
3.6. Quantitative Data Analysis
Statistical analysis of quantitative results was conducted
using Statistical Package for Social Science software (SPSS)
version 22.0. Analysis results were displayed in table, chart and
graph form. However, the interpretations of the impact of dry
port development on container seaport competitiveness have
been derived by integrating data from both phases.
3.7. Bias Management Procedures in the Quantitative
Phase
The application of EFA requires a bias analysis using
Common Method Bias (CMB). Therefore, the common method
bias has been conducted through Harman single factor analysis
for using EFA, where all 42 variables loaded into a single factor.
In any analysis, the newly introduced common latent factor
accounts for over 50 percent of the variance indicating the
presence of bias in the result (Eichhorn, 2014). However, in this
research, the Common Method Variance (CMV) value was 27.015
percent and clearly indicates the absence of bias in the findings
(see Table 3).

Table 3.
Outcome of CMV.

Total Variance Explained
Component

Initial Eigenvalues

Extraction Sums of Squared Loadings

Total

% of Variance

Cumulative %

Total

% of Variance

Cumulative %

1

14.048

27.015

27.015

14.048

27.015

27.015

2

4.470

8.596

35.611

3

3.465

6.663

42.274

4...

2.776

5.338

47.612

3.8. Reliability and Validity of Quantitative Results
In quantitative analysis, validity is measured to establish
whether values obtained from the instruments are sensible,
meaningful and whether the conclusions drawn from the sample
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studied are applicable to the population as a whole (Rudner,
2001). Reliability refers to the accuracy of a measurement
procedure (Rudner, 2001). In EFA, several assumptions suggested
by Pallant (2011), such as sampling adequacy, correlation
coefficient and communality analysis were analysed to ensure
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the validity and generalisability of the output. The outcome from
all assumptions shows that the results are valid and appropriate
for generalisation. Content validity means that the questions
represent all possibilities of questions available. Content validity
was ensured by participants and academic professionals in pretesting, who commented especially on the content of the survey
questions, the structure of the survey and the scale (Rudner,
2001).
The stability of the instrument was ensured by survey
instrument pre-testing, or in this case the questionnaire. The
stability of the instrument yielded almost identical results
when the same instrument was repeatedly administered to the
same samples at sufficient time intervals (Klassen et al., 2012).
The stratification and optimisation of the entire data collection
sampling frame enhance the internal consistency of quantitative
phase data collection. Survey questions were based on literature
and qualitative outcome. Moreover, literature covering studies
on dry ports on other continents, such as Europe, Africa, America
and some Asian countries was included. Hence, these procedures
are a reflection of construct validity, external validity and
generalisability of the quantitative phase. The coefficient-alpha
is used for testing the reliability of internal consistency. The items
scores are continuous variables, i.e. from “Strongly Agree” to
“Strongly Disagree”; alpha provides the coefficient for estimating
the consistency of values of an instrument. In the coefficientalpha test, the higher the score, the more reliable the generated
scale in the questionnaire (Klassen et al., 2012). The acceptance
coefficient value was indicated as 0.7 and above as acceptable
(Garver et al., 2008).

4. DATA MIXING OF QUALITATIVE AND QUANTITATIVE
RESULTS
The onset of the mixing stage in exploratory sequential
design is not after the end of the study. Rather, the mixing stage
starts during the development of qualitative and quantitative
research questions in the early stage of the study. The combination
of qualitative and quantitative research questions in a single
study facilitates the inferential process in the interpretation stage
(Tashakkori and Teddlie, 2003). The data integration strategy
consists of the coherent presentation of data from both phases
as shown in Figure 5 (Onwuegbuzie & Teddlie, 2003). In mixed
methods research, data integration is crucial for comparison,
consolidation, infusion, building and embedding of qualitative
phase results into and with quantitative phase results and vice
versa to arrive at a new clarification and understanding (Teddlie
& Tashakkori, 2006). This process is critical for determining the
quality of outcome in mixed methods research, which has been
a significant advantage of these methods (Teddlie & Tashakkori,
2003).
In this study, which employs exploratory sequential design,
the mixing was made and connections established during the
selection of participants for the quantitative follow-up analysis
based on qualitative results. An additional connection point is
a more detailed examination of phase one results by collecting
and analysing the quantitative data in the second phase
(Creswell & Clark, 2011). The connection, mixing and inference
have been conducted prior to the interpretation stage, meaning

Figure 5.
Data integration in mixed methods research (Source: Authors).
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that exploratory mixed methods design was implemented
throughout the research process.
The evaluation of mixed methods research does not stop
when the two methods are connected, but the study must
employ at least one method associated with either qualitative or
quantitative research (Creswell & Clark, 2011). In this study, the
qualitative method was associated with the quantitative method
to gain in-depth explanations and generalise quantitative study
results. The evaluation of mixed methods revealed, based on
the type of mixed methods employed, that priority was given to
qualitative rather than quantitative data, as well as the sequence
used in the study (Creswell & Clark, 2011). The validation has
shown that exploratory mixed methods were clearly used in the
study, although qualitative data collection procedure and analysis
were prioritised. Figure 6 shows that the integration of qualitative

and quantitative methods commenced at the beginning, rather
than at the end of the research.
The fact that mixing started prior to the interpretation stage
clearly shows that the exploratory mixed methods design was
implemented throughout the research process. The data mixing
in this exploratory sequential design did not take place at the
end of the study, but rather started during the development of
qualitative and quantitative research questions, in the early stage
of the study. Secondly, combining qualitative and quantitative
research questions in a single study facilitates the mixing process
in the interpretation stage. Thirdly, the mixing was conducted
during the selection of participants of quantitative follow-up
analysis based on qualitative results. Fourthly, the results from
phase one have been used as a tool to develop the survey
instrument for the collection of data in the quantitative phase.

exploratory factor analysis
for

Figure 6.
Evidence of data integration in the beginning of mixed methods research (Source: Authors).

5. DISCUSSION AND CONCLUSION
Dry port studies described in literature mainly adopted
the qualitative method, such as Andersson and Roso (2016);
Ng et al. (2013); Bergqvist (2013); Roso (2008) and Beresford et
al. (2012). This research employed an exploratory sequential
design of mixed methods methodology integrating qualitative
and quantitative phases in a single research, covering dry ports
and seaports. The mixed methods approach has been in use as
a research methodology since 1980, especially in the medical
science, sociology and education (Creswell & Clark, 2011). By
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contrast, there is no clear indication of mixed methods application
in maritime-related research (Woo et al., 2013). Therefore, this
paper sets an example in this regard.
Despite the usage of mixed methods being a growing
trend in social sciences, there is insufficient guidance or
frameworks for qualitative and quantitative data integration
or mixing in many research studies (Bryman, 2007). Although
many research studies allegedly integrated qualitative and
quantitative findings (Bazeley & Kemp, 2011), the absence of
significant data integration examples and the lack of standard
examples of qualitative and quantitative data integration restrict
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the utilisation of mixed methods research. Hence, this research
contributes by demonstrating a manner of mixing qualitative
and quantitative data.
Innovative design should be incorporated in the mixed
methods research design process (Creswell & Clark, 2011). The
innovation in the design of mixed methods research in this study
is that the advantages of both approaches were exploited to
address the primary research question in-depth and ensure the
generalisability of research results.
Although mixed methods research does have significant
benefits, it is more labour intensive, requires extensive resources
and its execution takes considerable time. Semi-structured faceto-face interviews were used to obtain more comprehensive and
complex data, but the majority of respondents were reluctant
to provide particular important and additional data that they
considered confidential, which might have opened a wide scope
in the research had they been revealed. Moreover, researcher’s
bias may have been present in the qualitative phase, during data
collection and analysis. To overcome this bias, distance from the
interviewees was maintained to prevent them being influenced
by any beliefs or judgements of the researcher.
Secondly, the use of online survey may have limitations with
respect to coverage, dependence on software and uncertainty
about the identity of respondents in the survey (Sue & Ritter,
2007). However, these preconceptions are unjustified because
online surveys may produce reliable and quality data (Gosling
et al., 2004). Limited by time frame, resources and geographical
factors, online survey was used due to its flexibility and high
accessibility to dry port stakeholders in Peninsular Malaysia.
Thirdly, sampling approaches applied in both phases of
the research may have limitations. Since dry ports, seaports
and other stakeholders are geographically scattered across
peninsular Malaysia, their identification and accessibility were
huge challenges in both phases. In the qualitative phase,
a convenience sampling strategy was adopted to identify
respondents meeting the required criteria and then choosing
them on the first-come-first-chosen basis until the sample size
was reached. Unfortunately, some respondents who had agreed
to participate withdrew at the last minute due to unavoidable
reasons. To reduce the risk of missing interviews with informationrich respondents, interview sessions were held in their own
preferred venue and time. The interview sessions were continued
until data reached the saturation stage, and similar answers to
related topics were obtained.
A list-based stratified sampling strategy was used in
the second phase. The ability to control the sampling was an
important factor, since low internet speed, multiple responses
and false identities could have an impact on the quality of the
research outcome. Therefore, a list-based stratified sampling
developed to control the situation. The goal of this type of
sampling is to increase the number of potential participants of
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this phase. Sampling control at this stage became important
due to the difficulty locating appropriate samples, since the
goal of the research involved two major specifications - dry
port development and container seaports competitiveness.
Since the respondents who participated in this phase were
stakeholders who keenly used dry ports, they had to be closely
inspected before becoming our respondents. Moreover, this
sampling strategy was also intended to increase the number of
respondents in order for the results to be applicable to the wider
population (Wilkinson & Thornton, 1999).
Limited number of professional personnel capable of
giving strategic insights into dry ports limited the number of
respondents in the quantitative phase. Therefore, generalisability
was ensured by developing a competent quantitative phase
survey instrument based on the results of face-to-face interviews
and relevant literature on dry port operations and container
seaport competitiveness. The combination of these steps helped
increase the study’s scope and generalisability, because the
mixed methods strategy contributed to the reliability and validity
of the outcome, as the strengths of one phase countered the
weaknesses of the other.
A dry port is still a new and emerging area in maritime
logistics. Hence, the application of mixed methods research is
suitable for the examination and validation of research results,
especially in dry port research. Although the qualitative method
was used in most of the literature, mixed methods can provide
significant outcomes and are suitable for generalisation. Hence,
mixed methods are suitable for studying an emerging issue in
any area and then producing a concrete justification based on
empirical evidence.
The main problem with mixed methods is data mixing. The
mixing stage needs to start at the beginning, especially during
PRQ and SRQ development, continue to be applied during the
application of two different, mutually connected instruments,
as well as during data collection from a single population and
during data interpretation. This will ensure the relevance and
generalizability of data obtained by mixed methods research.
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