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Abstract

Mixed methods research (MMR) has been widely adopted in a plethora of disciplines. Integration is the pressing issue
regarding the legitimation, the added value, and the quality of using MMR, though inadequate literature has discussed
effective strategies used in the field of education, including school psychology, counseling, and teacher education. This study
reviewed |19 recently published MMR articles in education using a four-dimension codebook with the goal to explore
generic integration strategies and innovative strategies used by educational researchers in practice. As a result, three most
commonly used generic integration strategies were identified, including (1) using a good mixed methods (MM) research
question to guide research design, (2) using appropriate MM sampling strategy to obtain good data for achieving integration,
and (3) using multiple MM data mixing strategies to facilitate integration. Moreover, five creative integration strategies were
found at the method level: (1) using an innovative survey to collect both qualitative and quantitative data, (2) using visual
support to collect data, (3) using high-tech methods to facilitate data collection, (4) using data visualization in mixing, and (5)
quantitizing categorized QUAL data. This review summarizes and analyzes the effective integration strategies commonly used
at the research design level and at the method level. It also provides valuable recommendations for educational researchers
to explore creative strategies to achieve efficient integration when they conduct mixed methods research.
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from a study that happens to include some quantitative
information and some qualitative information (p. 108).

Introduction
Mixed methods research (MMR), which has been defined as

collecting both qualitative and quantitative data sets then
integrating both components to answer the research question
in a single study (Creswell, 2015; Creswell and Plano Clark,
2018), has been self-evident by its burgeoning body of cross-
discipline literature, including education, psychology, and
health sciences, etc. There is no disagreement in the MMR
community that purposeful integration is the centrality for
distinguishing MMR from other types of research approaches
(Archibald, 2018; Creamer, 2018; Teddlie and Tashakkori,
2006).
Plano Clark (2019) defined that:

Integration is the explicit conversation between (or interrelating
of) the quantitative and qualitative components of a mixed
methods study. It is the central defining feature of mixed
methods research and is what separates a mixed methods study

The strategies to achieve integration in a single study
have been endorsed in the current literature from a variety of
perspectives (e.g. research design phase, sampling issue,
data analysis, and reporting phase; Creswell, 2015; Fetters
et al., 2013; O’Cathain et al., 2008; Teddlie and Yu, 2007;
Zhou and Wu, 2022).

To assess the quality of integration in mixed methods
research, Creamer (2018) proposed a mixed methods evaluation
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rubric (MMER) which composed four major criteria: (1) trans-
parency, (2) amount of mixing, (3) interpretive comprehensive-
ness, and (4) methodological foundation. Framed by this
MMER, the quality of mixed methods integration can be com-
prehensively examined from the methodological perspective
(Collins et al., 2007; Creamer, 2018; Zhou et al., 2020). Through
systematically review the integration strategies, researchers can
learn from others and improve their knowledge and skills of
mixed methods integration strategies. However, there is always
a disconnect between theory and practice. In practice, MM
researchers have had troubles on defining MMR precisely as
well as MM differentiating jargons (Johnson et al., 2007).
Moreover, novice MM researchers always fall into the dilemma
of exerting their maximum competency on wrapping up their
final integrated findings (Curry and Nunez-Smith, 2015;
Tashakkori and Teddlie, 2003). More practical difficulties per-
taining to integration were justified in the current MMR litera-
ture. For example, quasi-MM designs have been detected in
Teddlie and Tashakkori’s (2006) article, which emphasized the
insufficiencies on the MM design among several empirical
studies. The difficulty of achieving integration and a lack of an
exemplar MMR study obfuscated the understanding of MMR
studies (Bryman, 2007). No transparent MM integration illus-
trations or descriptions among the publications subverted the
added value of application of MMR (Curry and Nunez-Smith,
2015; Fetters et al., 2018; Plano Clark and Ivankova, 2016).
Novice MM researchers were not aware of the complexity of
MMR before conducting their projects, which ended up with
divergent results (Mertens, 2010; Pluye et al., 2009; Teddlie and
Tashakkori, 2012; Uprichard and Dawney, 2019). The chal-
lenges of reporting MM results sufficiently were also pinpointed
(O’Cathain et al., 2008; Zhou and Wu, 2022). Therefore, the
issues pertaining to how to mix the QUAL and QUAN more
effectively, what the added value of MMR is, and what the inno-
vative integration strategies have been applied to the published
primary studies, have been addressed as urgent problems to be
solved (Bazeley, 2018; Collins, 2018; Onwuegbuzie et al.,
2018).

Apart from that, little literature has reviewed the integra-
tion strategies used in the field of education, such as school
psychology, counseling, and teacher education, etc. (e.g.
Hart et al., 2009; Howell Smith and Shanahan-Bazis, 2021;
Onwuegbuzie and Corrigan, 2018). Research pertaining to
effective integration strategies has been piecemeal (Creamer,
2018; Uprichard and Dawney, 2019). In practice, MMR
users in the field of education have met various difficulties
to achieve real integration but there is insufficient literature
that reviewed effective integration strategies used in prac-
tice for them to reference (Zhou and Wu, 2022). Therefore,
this study aimed to identify, summarize, and analyze the
effective strategies that were used by educational research-
ers. The research question that guided this review is: What
are the effective generic and creative integration strategies

used by educational researchers in practice to foster
integration?

Method

Article search and screening

In this study, Cooper’s (2017) research synthesis approach
with PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyzes) were used to search and screen
articles. The authors chose three primary databases in the
field of education: ERIC, Education Research Complete, and
SPORTDiscus. The term of “mixed method*” was used in
article search (see Figure 1). In the process, the following
inclusion criteria were used:

e Peer-reviewed academic research journals were
included.

e The type of journals was limited as “Academic
journals.”

e Articles written in English were included.

e Published in and after 2018.

The articles were removed if (1) they were methodologi-
cal studies rather than empirical research articles, (2) there
were no evidence of integration even though the authors self-
defined it as mixed methods research, (3) they were grey lit-
erature (e.g. academic reports, conference articles, or
documents), (4) the studies were written in a language other
than English, or (5) the empirical MMR studies were pub-
lished before 2018. As a result, a final list of 119 mixed
methods articles were included in this review.

Coding

In the coding process, the authors’ understanding of integra-
tion has been congruent with many other MMR researchers/
methodologists. For instance, Plano Clark and Ivankova
(2016) emphasized integration as the centrality of MMR
studies. Creamer (2018) addressed fully integration as:

Where there is the intention to mix or integrate the qualitative
and quantitative strands of study throughout each of stages or
phased of the research process. That means the strategies are
used to weave together qualitative and quantitative strategies
throughout each of the five phases or stages of a study (the steps
in the process of completing a research study: planning and
design, data collection, sampling, analysis, and drawing
inference). (p. 12)

Creamer (2018) provided “a streamline tool to evaluate the
methodological quality of a MM publication: mixed methods
evaluation rubric (MMER)” (p. 150), including “transpar-
ency, the amount of mixing, interpretive comprehensiveness,
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Three databases
searching
(n=4399)

Identification

Using “mixed method*” as key words
Peer-reviewed academic research journals 2018-
2019

Language: English

Journal type: academic journals

Three databases

The first screening
after duplicates
(n=528)

J

Screening

Using “mixed methods” as key words in title
Language: English

Journal type: academic journals

Removed (n=3871)

The second screening
after duplicates
(n=379)

Using “mixed methods” as key words in abstract
Language: English

Journal type: academic journals

Removed (n = 149)

Eligibility

The third screening

after duplicates

Excluding the methodological articles
Removed (n = 133)

(n=246)

|

Included

The full-text empirical
studies included in
systematic review

(n=119)

Evaluation of identified empirical articles by
using Creamer’s (2018) mixed methods evaluation
rubrics

Removed (n=127)

Figure |. The PRISMA flowchart to identify the included empirical studies.

and methodological foundation” (p. 152). Based on Creamer’s
(2018) evaluation rubrics and a burgeoning MMR literature
and appraisal frameworks (legitimation model by Onwue-
gbuzie and Johnson, 2006; Quality framework by O’Cathain,
2010), we developed a codebook to analyze the identified
articles in this systematic review (Zhou et al., 2020).

The authors coded the 119 identified articles using this
self-developed codebook, namely a four-dimension code-
book: (1) research design, (2) data collection, (3) data mix-
ing, and (4) interpretation of the findings (see more in Zhou
et al., 2020). The four dimensions were consistent with a
group of scholars’ understanding of full integration through-
out the research process (Creamer, 2018; Creswell, 2015;
Creswell and Plano Clark, 2018; Teddlie and Tashakkori,
2009). In each category, there are multiple codes and sub
codes. For instance, in the dimension of data collection, the
codes include (1) quantitative strand, (2) qualitative strand,
and (3) mixed methods sampling. The sub codes in the code
of quantitative strand include (1) participants, (2) sample
size, (3) quantitative sampling, (4) procedures, and (5) evi-
dence for integration purpose. These preplanned codes were
used to code the articles under review deductively. The rea-
son why these preplanned codes were adopted in this review
was to refer Hirose and Creswell’s (2023) six core quality
criteria of applying MMR in an empirical study, which
included a rationale for mixed methods; quantitative, quali-
tative, and mixed methods questions; separate quantitative
and qualitative data; a mixed method design and a diagram;

integration in a joint display; and meta-inferences. For
example, the preplanned codes in the first-dimension of
research design, they were congruent with the first two core
quality criteria: (a) demographic information (e.g. authors,
country, research site, and topic), (b) research questions
(e.g. QUAL research question, QUAN research question,
and MM research question), and (c) research design ele-
ments (e.g. MMR design typology, rational of using MMR,
and a MMR procedure diagram). The preplanned codes
were guided by the six core criteria of using MMR and in
the meanwhile, they were set for answering this review’s
research question.

After retrieving all information segments, the authors
inductively analyzed the information segments under each
code and sub codes for any strategies used to approach inte-
gration in each category. As a result, both generic integra-
tion strategies in mixed methods research and creative
integration strategies were identified in the articles under
review.

To reduce the risk of personal bias during the coding pro-
cess, it was iterative between the authors. The first author
coded each article twice at two different times about 1 month
apart to reduce time effects in memory. The emerging differ-
ence in the coding results was discussed with the coauthors
for solutions. After the first author finished coding, several
articles were randomly selected to the coauthors for coding.
Several rounds of discussion on the coding results were made
until the final consensus was achieved.
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Table |. The summary of integration strategies used at a research design level (n=91).

MM research question MMR rationales

(RQ)

With a MM RQ (n=13)
No MM RQ (n=78)

MMR design typology MMR diagram

Convergent MMR design (n= [4)
Explanatory MMR design (n=29)
Exploratory MMR design (n=6)

Advanced MM design (n=4)

No specification of MMR typology (n=38)

With a MMR diagram (n=12)
No MMR diagram (n=79)

Complementarity (n=50)
Triangulation (n=41)

Table 2. Matrix crossing MM research question by MM design (n=91).

MM research Total nhumber

MMR design

Question
Not specified Convergent

Explanatory sequential

Exploratory sequential ~ Advanced design

Yes 13 | 4 0 |
No 78 37 10 22 6 3
Total 91 38 14 29 6 4
Findings Generic integration strategies at the research

Among the included 119 articles, 91 were coded as type A
articles which employed generic integration strategies, and
the other 28 articles were categorized as type B articles
which used creative integration strategies. In this systematic
review, two types of integration strategies were categorized:
generic and creative integration strategies. For generic inte-
gration strategies, researchers employed any basic or
advanced MMR designs to guide them to achieve integration
(Creswell and Plano Clark, 2018). While for creative integra-
tion strategies, apart from using generic ones, researchers
made good use of their creative juices at any stage of MMR
study to facilitate integration.

What Fetters et al. (2013) addressed three levels of inte-
gration in MMR studies, which were design, methods, and
interpretation and reporting levels, was adopted to presenting
the findings. The generic integration strategies were emerging
from Type A articles (N=91; see Tables 1, 2, & 3), i.e., (1)
developing a MMR question as a guide to select the most
appropriate MMR design, (2) choosing appropriate MMR
sampling to collect good-quality quantitative and qualitative
data for a purpose of achieving integration, and (3) using mul-
tiple mixing strategies to facilitate data comparison and inte-
gration. The first strategy was at the research design level,
and the other two were employed at the method level (includ-
ing data collection, data mixing, and interpretation). In the 28
type B articles, five creative integration strategies were found:
(1) innovatively designing surveys to collect both QUAN and
QUAL data in a convergent design, (2) using visual support to
facilitate data collection, (3) using high-tech methods to col-
lect data, (4) using data visualization in data analysis, and (5)
quantitizing categorized QUAL themes (see Tables 4 & 5).
All innovative strategies were used at the methods level.

design level

Table 1 indicated the used generic integration strategies at
the research design level, including (1) developing a MM
research question, (2) specifying a MMR design, (3) present-
ing a MMR procedure diagram, and (4) discussing MMR
rationales.

Among the integration strategies at a research design, a
good mixed methods research question is critically important
because it guides researchers plan the methods for integra-
tion (Plano Clark and Badiee, 2010; Tashakkori and Creswell,
2007; Teddlie and Tashakkori, 2009). However, as Table 1
showed, among the 91 studies, only 13 articles (14.29%)
explicitly reported their MM research questions. The other
78 articles (85.71%) did not denote any MM research ques-
tion. In the 13 articles that included MM research questions,
12 of them (92%) specified their research designs and only 1
did not (Table 2). In the other 78 articles that did not include
a MM research question, 41 articles adopted a type of MMR
design. That also said, another 37 studies did not explicate a
MM research question or identify a MMR design.

In short, there were three scenarios regarding the align-
ment between research question and research design at a
research design level: (1) including both a MM research
question and a MMR design (n=12); (2) including either a
MM research question or a MMR design (n=42); and (3)
including neither a MM research question nor a MMR design
(n=37). Since the purposes of this systematic review was to
inform effective integration strategies, scenario one was
selected for further elaboration. In the meantime, the other
two scenarios are also effective in their own way. Due to the
page limit of this systematic review, we will not explain them
respectively.
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Table 3. The summary of specific integration strategies used at the methods level (n=91).

Data collection

Data mixing

Data Interpretation

Integration strategies Identical MM sampling (n=13)
Nested MM sampling (n=63)
Parallel MM sampling (n=13)

Multilevel MM sampling (n=2)

No mixing strategy (n=68)
Extreme case analysis (n=6)
Joint display (n=17)

No interpretation on integration (n=21)
Narrative (n=70)

As depicted in Table 2, there were 12 articles that used a
good MM research question to guide their MM designs,
which enhanced the quality of integration in their studies.
Taking Bollinger and Grady (2018) in educational leadership
as one example, their MM research question was: “Do the
factors that female superintendents identify as being impor-
tant to them relate to their overall level of job satisfaction?”
(p. 47). The integration point was explicitly highlighted in
the MM research question. That was, how the identified sig-
nificant factors relate to the level of their experiences of job
satisfaction. To achieve the integration, the authors adopted
an explanatory sequential design with “an initial quantitative
phase followed by a qualitative phase” (Bollinger and Grady,
2018: 49). In this sequential design, integration also
approaches when the interview participants were chosen
based on the scores from the initial QUAN survey. As a
result, good quality of integration was achieved as the authors
claimed, “The information collected during the quantitative
phase and the qualitative phase of the study revealed simi-
larities. Items that received high satisfaction scores during
the quantitative phase became themes in the qualitative
phase” (Bollinger and Grady, 2018: 65).

Good empirical MM study should initiate with a good
MM research question. Appropriate MMR design should be
adopted based on the MM research question. According to
literature, Collins (2018) and Creswell and Plano Clark
(2018) have defined mixed methods research designs as criti-
cal elements of integration in MMR studies; and when inves-
tigators adopted an existing design, they could either strictly
follow it or flexibly adapt it according to any emerging issues
in research process. We hope future educational researchers
can adapt from these integration strategies when they design
their mixed methods research.

Generic integration strategies at the
methods level

Choosing appropriate MM sampling strategy to obtain good data
for achieving integration. Table 3 demonstrated the analysis of
generic integration strategies used at the method level in the
91 type A articles, including (1) using a MMR sampling (e.g.
parallel MM sampling or multilevel MM sampling), (2)
using MMR data mixing strategies (e.g. data transformation
and extreme case analysis), and (3) presenting mixing results
(e.g. narrative and joint display).

Based on the chosen MM design typology, it is signifi-
cantly pivotal for mixed methods researchers to choose an
appropriate sampling strategy to determine a suitable sample
for the purpose of bolstering integration (Bazeley, 2018;
Collins et al., 2007; Teddlie and Yu, 2007). Among the 91
articles, all of them used a type of MM sampling, including
identical sampling (n=13), nested sampling (n=63), parallel
sampling (n=13), and multilevel sampling (n=2; Table 3).
Among the 63 articles used nested sampling, 36 of them
adopted a MMR design. The majority of these 36 articles
(n=26) were explanatory sequential mixed methods research,
and the other 10 adopted convergent design. That said, use
nested sampling in an explanatory sequential study was an
effective strategy to achieve integration at the data collection
stage. We took Roohani and Dayeri (2019) in school psy-
chology as one example to illustrate how MM sampling
served as a good generic integration strategy.

Roohani and Dayeri (2019) investigated the relationship
between Iranian EFL teachers’ burnout and motivation
(QUAN-qual). In the QUAN component, 115 EFL teachers
were chosen from two southwest provinces in Iran by using
convenience sampling due to the accessibility of these par-
ticipants. In the follow-up QUAL component, 15 EFL teach-
ers were purposefully chosen for interviews based on their
survey scores in the QUAN part (i.e. n=38 with highest level
motivation, while n=7 with lowest level motivation). Here,
the purposefully selected QUAL participants (n=15) were
nested in the QUAN sampling (n=115). Using this nested
MM sample, the authors achieved a good level of integra-
tion, for “. . .the in-depth qualitative analysis demonstrated
that both organizational and personal factors were related to
the burnout dimensions (i.e. emotional exhaustion, deper-
sonalization, and personal accomplishments)” (Roohani and
Dayeri, 2019: 90). In terms of considering about the Type 1
error or Type 2 error in using MM sampling, the researchers
specified the following information:

Indeed, the results of the current study should be read with some
caution due to limitations in its cross-sectional design and the
use of a small sample size. Hence, the participants’ views might
not represent a full picture of the burnout experience by all
Iranian EFL teachers (Roohani and Dayeri, 2019: 93).

Using effective MM mixing strategy to facilitate integration.
Effective MM data mixing strategy can help MM researchers
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Table 4. Creative integration strategies used at data collection
(n=28).

Number of
articles

Creative Strategies at Data collection

Developing innovative surveys to collect both data 13
Using photo technique to facilitate data collection 3
Using concept mapping to collect data |
Using high-tech to collect data |

Table 5. Creative integration strategies used at data analysis and
interpretation (n=28).

Creative Strategies at Data analysis and Number of articles

interpretation

Using data visualization in data analysis 9
Quantitizing categorized QUAL data 3

compare, analyze, and integrate two different types of data sets
and achieve high quality of meta-inference results (Bazeley,
2018; Caracelli and Greene, 1993; Creswell and Plano Clark,
2018; Fetters et al., 2013). However, as depicted in Table 3, in
the 91 articles, only 23 (25.27%) articles applied MM data mix-
ing strategies, including extreme case analysis (n=6) and joint
display (n=17). The other 68 articles (74.73%) did not report
any data mixing strategy. Interestingly, 70 out of 91 studies used
a side-by-side narrative method to interpret mixing results even
though only 23 studies reported their mixing strategies at the
data analysis phase. Within the 70 articles using a side-by-side
narrative method, 32 articles (45.71%) did not specify a MM
design, 8 articles used convergent design, 23 articles used
explanatory sequential design, 4 used exploratory sequential
design, and 3 used an advanced design. That said, explanatory
sequential design was the most frequently used together with
the side-by-side integration strategy (i.e. displaying the integra-
tion of merged data, that is, using QUAL results to further
explain the QUAN results sequentially) at the data interpreta-
tion phase (n=23). Among these 23 explanatory sequential
studies, extreme case analysis was the most commonly used
integration strategy at the data analysis phase (n=4).

The creative integration strategies at the
methods level

In this review, 28 type B articles (n=28) were identified as
the ones applied creative mixed methods integration strate-
gies. Creative MM integration was defined in this study as a
creative integration strategy that the MM researchers applied
in certain contexts together with generic MM integration
strategies to achieve good quality of integration. Table 4
indicated the creative strategies used at the data collection
phase, whereas Table 5 summarized the creative strategies
used at the data analysis and interpretation phases.

To provide an overall picture of interactions between
generic strategies and innovative strategies used in the 28
articles under review, the authors examined how each crea-
tive integration strategy was used together with generic inte-
gration strategies. In this paper, the authors took the most
frequently used creative strategy, innovative surveys (n=13),
as an example to demonstrate how creative strategies should
interact with generic strategies to foster integration (Table 6).
The authors selected to elaborate the integrated survey strat-
egy because effective data collection methods can signifi-
cantly enhance the possibility and quality of integration
(Mertens, 2013; Teddlie and Tashakkori, 2006).

In the 28 articles, 13 articles used a single survey to col-
lect good-quality QUAN and QUAL data (see Table 6).
Pertaining to this category, the researchers designed an inte-
grated survey which included both closed- and open-ended
questions to collect quality MM data. We categorized the 13
articles used surveys in two creative ways to collect good-
quality data: (1) configuration of an integrated survey (n=2),
and (2) adding open-ended questions into the existing scale
(n=11). The highlight of this creative method was to collect
highly homogeneous and mixed data.

When the authors reviewed the 13 articles together with
the generic integration strategies, 3 out of the 13 articles used
MM research questions to guide their selection of appropri-
ate MM designs at the design level. Four out of the 13 studies
used convergent design, 2 used explanatory sequential
design, while the rest (n="7) did not specify a MM design. To
address integration at the method level, 2 out of the 13 arti-
cles used nested sampling technique, while the other 11 stud-
ies applied identical sampling technique. In line with the data
mixing level, two studies denoted the use of data transforma-
tion, two articles indicated to use joint display, while the rest
(n=9) did not use any MM data mixing strategy. All 13 stud-
ies used side-by-side narrative method to report MM results
at the interpretation and reporting level.

van Velzen’s (2018) convergent study in school psychol-
ogy was taken as a good example to illustrate the creative use
of a survey to foster integration. The authors adopted an
identical sampling (n=316) in their convergent design to
explore students’ understanding of general knowledge in the
learning process (GKLP) based on a good MM research
question: “How can an integrated data set appropriate for
data analysis be obtained so that it provides an adequate level
of confidence for capturing GKLP?” (p. 186). The researcher
designed an integrated survey in the way that “an open-ended
question followed the closed-ended question inquiring about
that student’s understanding of the GKLP concept by ena-
bling him or her to respond in his or her own words” (p. 190).
The investigator tested the innovative survey for reliability
in a pilot study using the same population before administer-
ing it. The integrated survey was validated by a random sam-
ple of the same population. At the data mixing level, the
collection of written responses was quantitized based on the
theories and the scores in QUAN part into three levels:
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Table 6. Interactive use of generic MM integration strategy and creative strategy (n=13).

Using MM research design

Using MM sampling

Using data mixing
strategies

Using interpretation
strategies

Using integrated Using MM research question (n=3) No

surveys to collect both MM research question (n=10)

data sets (n=13)
Convergent design (n=4) Explanatory
sequential design (n=2) No specific MM
design (n=7)

Nested sampling (n=2)
Identical sampling (n=11) (n=2) Joint display (n=2) strategies (n=13)

Data transformation Side-by-side narrative

No data mixing (n=9)

pre-level (lowest score), simple-level (the mediate score),
and complex-level (the highest score) GKLP. When merging
the QUAN and quantitized QUAL results in a joint display
method, this study obtained interpretive consistency based
on “meaningful integrated data” and “genuine data integra-
tion,” then “diminishing incongruent information,” and
“enhancing the rigor to reduce interpretive inconsistencies”
(van Velzen, 2018: 199).

In this study, van Velzen (2018) purposefully pre-planned
to collect meaningful integrated data before collecting data.
Each question in the survey composed a closed-ended QUAN
question and a corresponding open-ended question with the
same key terms. A sample question was provided in the arti-
cle: “I know if information relates to my prior knowledge:
no, sometimes, neutral, often, always (i.e. response choice)—
because I focus on ... (i.e. constructed response)” (van
Velzen, 2018: 190). This integrated survey shed light in add-
ing the innovative element at the methods level to foster inte-
gration, which was significantly different from previous
studies that used an existing survey.

Discussion and Recommendations

The authors advocated that developing a good mixed meth-
ods research question is the most essential strategy at the
research design level to foster integration. In the over a hun-
dred mixed methods articles in the field of education, only 16
articles explicated MM research questions (13.45%). The
authors hope future educational researchers can start their
MM research with a good MM research question, and use it
to guide their selection of the most appropriate MMR design.
Within these articles, several MM research questions are
listed as follows: “Do the factors that female superintendents
identify as being important to them relate to their overall
level of job satisfaction? (Bollinger and Grady, 2018: 47).”
“To what extent do the quantitative (clusters) and qualitative
(observations of teaching practices) results converge?
(Veziroglu-Celik and Acar, 2018: 236).” When reviewed
these exemplars, the following key components should be
contained in a good MM research question: (1) to indicate
both QUAL and QUAN elements (e.g. for QUAL part, the
central research phenomena, while significant variables in
QUAN data), (2) to clarify the sequence of both QUAL and
QUAN elements (e.g. convergent or sequential), and (3) to

pinpoint the integration point (e.g. merging, connecting, or
embedding). These criteria can help MMR users to develop a
good MM research question to guide the quality integration
throughout the whole study.

Even when using a good MM research question and an
appropriate MM design, divergent issues as well as integra-
tion challenges were still reported (Zhou and Wu, 2022). The
authors believe such inconsistency stemmed from the method
level, early at the data collection phase. The review was also
to encourage educational researchers to explore creative
integration strategies at the method level based on their needs
in practice. It is not necessarily to only follow the generic
integration strategies and existing mixed methods research
design. Mixed methods users are encouraged to explore new
ways to approach integration (Zhou and Wu, 2022). One of
the innovative MM strategies identified in this review is
using an integrated survey to collect both data, can facilitate
the researchers to collect quality MM data. The defining ele-
ment for using this innovative MM strategy was to design an
integrated survey to collect QUAL and QUAN components
simultaneously. Quality homogeneous QUAL and QUAN
data can be collected to realize integration by using this inte-
grated survey. The following suggestions are listed for mixed
methods users who want to develop such surveys:

1. Open-ended questions follow the closed-ended ques-
tions to design an integrated survey.

2. Add open-ended questions to an existing survey. The
open-ended questions should align with the close-
ended items and aim to answer the qualitative
research question.

3. Determine a sufficient sample size of the study by
calculating the statistical power for the statistical
analysis at the quantitative strand.

4. Well-define the codebook for coding the qualitative
data and quantitative data.

One of the original contributions of this study lies in the
identified creative integration strategies used in type B arti-
cles (n=28). We hope by reviewing this paper, future educa-
tional researchers can venture to explore innovative ways in
data collection and analysis.

Given that “Life is merely multi-faceted” (Cain and
Finch, 1981, as cited in Brannen, 1992, p. 14), the journey to
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discover the truth can be complicated, so is in the realm of
MMR studies in a proliferation of contexts and situations, in
which prementioned MM designs in this review are also suf-
ficient for the positivists to use MMR to explain the numbers
in more nuanced manner so as to answer their research ques-
tions in the way of depth and breadth. Moreover, they can
even apply complex MM designs which is beyond the scope
of this review. Nastatsi and Hitchcock (2016) specified the
following complex MM designs: (a) multiple research stages,
(b) longitudinal design, (c) relatively strong financial sup-
port, and (d) nested three core MM designs across different
phases during the research.

One of the limitations of this study is the sample time-
frame. The study reviewed articles published in three data-
bases in 2018 and 2019 and the results cannot be generalized
beyond the sample in this systematic review. Choosing this
timeframe for review allowed for us to update skills and
understanding of mixed methods, as well as for like-minded
scholars and instructors who sought to update skills in teach-
ing mixed methods. Another limitation is the authors’ nation-
ality. Those whose official language is not English might
have difficulties on writing what they really want to articu-
late in the standard manner (e.g. their research questions),
which could affect the generalization of this review’s results
on other contexts. Moreover, the synthesized information
from each study was limited to what the authors reported in
their studies. There might be some key information on inte-
gration missing in their reports due to journal submission
requirements. Another limitation is to include the empirical
studies with mixed methods in their titles, which definitely
exclude potential MMR empirical studies. That is, the find-
ings in this systematic review can’t be generalized for all the
MMR empirical studies.

Despite the limitations, this review thoroughly analyzes
integration strategies in multilevel dimensions. It identifies
generic integration strategies and creative integration strate-
gies at the research design level and at the methods level.
This study also selects sample articles in education to illus-
trate how to use specific integration strategies. Furthermore,
this review gives applied recommendations on how to
develop good research questions aligning with MM design,
and how to use innovative strategies together with generic
integration strategies at four dimensions of research
process.

The study highlights the importance of mixed methods
integration and effective strategies to foster integration. It is
pivotal for educational researchers to understand that simply
including two different types of data sets in a single study
may not be an MMR study. The rigor of an MMR study is to
integrate both strands in order to answer the research ques-
tions both in breadth and in-depth perspectives (Creswell,
2015; Plano Clark, 2019; Plano Clark and Ivankova, 2016).
Based on previous frameworks (Dellinger and Leech, 2007,
Greene, 2007; O’Cathain, 2010; Onwuegbuzie and Johnson,
2006; Teddlie and Tashakkori, 2009) and Creamer (2018)’s

evaluation rubrics, we argue that good practices to achieve
integration in MMR are proposed to entail how to appraise
integration and gauge the quality of integration. No matter
which what integration strategies are used, a careful plan and
well-defined thinking of the integration rest on the synergis-
tic feature, the essence, and centrality of a good-quality
MMR study.
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