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Mixed methods research is an approach that combines quantitative and qualitative research methods in the

same research inquiry.  Such work can help develop rich insights into various phenomena of interest that

cannot be fully understood using only a quantitative or a qualitative method.  Notwithstanding the benefits and

repeated calls for such work, there is a dearth of mixed methods research in information systems.  Building on

the literature on recent methodological advances in mixed methods research, we develop a set of guidelines

for conducting mixed methods research in IS.  We particularly elaborate on three important aspects of

conducting mixed methods research:  (1) appropriateness of a mixed methods approach; (2) development of

meta-inferences (i.e., substantive theory) from mixed methods research; and (3) assessment of the quality of

meta-inferences (i.e., validation of mixed methods research).  The applicability of these guidelines is illustrated

using two published IS papers that used mixed methods.

Keywords:  Meta-inferences, mixed methods, multimethod, positivist, qualitative, quantitative, research

method, research design, validity

Introduction1

Diversity in research methods is considered a major strength

of information systems (IS) research (Lee 1999; Robey 1996;

Sidorova et al. 2008).  IS researchers have employed a

plethora of different research methods that can, at one level,

be broadly categorized into two:  quantitative and qualitative

(Lee and Hubona 2009; Myers and Avison 2002).  One of the

recurring issues in social and behavioral sciences research is

the relative value of different research approaches, especially

with intense debates on different epistemologies (e.g.,

positivist versus interpretive) and methodologies (e.g., quali-

tative versus quantitative).  Although there have been in-

creasing calls for going beyond the rhetoric of the differences

among epistemologies and methodologies to develop a

disciplined methodological pluralism (Landry and Banville

1
Debbie Compeau was the accepting senior editor for this paper.  Michael

Barrett served as the associate editor.
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1992; Weber 2004), there is limited research that has em-

ployed methodological pluralism in the IS literature (Kaplan

and Duchon 1988; Mingers 2001, 2003).  In particular,

although the current state of methodological diversity in IS

research is encouraging, there is a dearth of research in IS that

employs a mixed methods2 approach (i.e., use of both

qualitative and quantitative methods in a single research

inquiry)3 that builds on a common scientific basis essential to

advance and sustain the tradition of methodological diversity

in IS research and to create a cumulative body of knowledge

(Lee and Hubona 2009; Mingers 2001, 2003; Weber 2004).

Mixed methods research has been termed the third method-

ological movement (paradigm), with quantitative and quali-

tative methods representing the first and second movements

(paradigms) respectively (Ridenour and Newman 2008;

Teddlie and Tashakkori 2003, 2009).  Although proponents of

mixed methods research have suggested areas in which a

mixed methods approach is potentially superior to a single

method design, there has been intense debate regarding

whether or not it is even appropriate to combine multiple

methods that are often based on radically different paradig-

matic assumptions (Denzin and Lincoln 1994; Guba 1987).

Despite the several challenges associated with methodological

pluralism based on the notion of the incompatibility thesis,4 it

has been suggested that it is, in fact, feasible to conduct

research that cuts across multiple methodologies and par-

adigms (Mingers 1997, 2001; Ridenour and Newman 2008;

Teddlie and Tashakkori 2003, 2009).  Several researchers

have reviewed prior calls for methodological combination and

suggested that a peaceful coexistence of multiple method-

ologies is possible (Datta 1994; House 1994; Ridenour and

Newman 2008; Rossi 1994).  Others have called for a com-

bination of research methods, particularly triangulation of

qualitative and quantitative data, to develop a deeper under-

standing of a phenomenon (Denzin 1978; Jick 1979; Mingers

1997, 2001; Reichardt and Rallis 1994).

Despite such calls for methodological pluralism and the

benefits of combining multiple methods, there has not been

much research in IS that has employed a mixed methods

approach.  Our review of the IS literature suggests that less

than 5 percent of the empirical studies published between

2001 and 2007 in the six major IS journals identified in the

Senior Scholars’ Basket of Journals (AIS 2007)5 have

employed mixed methods.  Considering the strength of mixed

methods research with respect to understanding and ex-

plaining complex organizational and social phenomena, there

is clearly a need for IS researchers to conduct and publish

research that employs mixed methods (Cao et al. 2006;

Mingers 2001).  However, we observe that although guide-

lines for conducting and evaluating different types of research

(e.g., quantitative, positivist case study, interpretive case

study, design science, and action research) have been widely

available in the IS literature (e.g., Dubé and Paré 2003;

Hevner et al. 2004; Klein and Myers 1999; Lee 1989;

Mingers 2001; Myers and Klein 2011; Straub et al. 2004),

guidelines for conducting and evaluating mixed methods

research in IS are lacking.  Further, mixed methods research

has received much attention in the social and behavioral

sciences recently (for a review, see Tashakkori and Creswell

2008), and we suggest that IS research can benefit from this

research approach, especially with a broadening base of

interdisciplinary research and calls for more of the same (see

Venkatesh 2006).

Our view is consistent with researchers who suggest that a

peaceful coexistence of multiple paradigms is feasible in a

research inquiry.  In fact, we suggest that if a mixed methods

approach helps a researcher find theoretically plausible

answers to his or her research questions and if the researcher

is able to overcome the cognitive and practical barriers

associated with conducting mixed methods research, he or she

should undertake such research without much consideration

of paradigmatic or cultural incommensurability.  We encour-

age IS researchers to engage in mixed methods research to

provide rich insights into various phenomena and develop

novel theoretical perspectives.  However, the decision to

conduct mixed methods research should hinge on the research

question, purpose, and context.  In keeping with this view, we

offer a set of guidelines for conducting and evaluating mixed

methods research in IS.  Our primary goal is to initiate and

facilitate discourse on mixed methods research in IS, and

encourage and assist IS researchers to conduct rigorous mixed

methods research to advance the field.

2
There is a conceptual distinction between multimethod and mixed methods

research that is discussed later in the section titled “Mixed Methods

Research.”

3
By single research inquiry, we mean an investigation of a phenomenon.  The

term should not be confused with a single paper.  In fact, a single research

inquiry could lead to multiple papers; likewise, multiple studies could be

reported in a single paper.

4
The incompatibility thesis suggests that compatibility “between quantitative

and qualitative methods is impossible due to the incompatibility of the para-

digms underlying the methods…researchers who combine the two methods

are doomed to failure due to the differences in underlying systems” (Teddlie

and Tashakkori 2003, p. 7).

5
European Journal of Information Systems, Information Systems Journal,

Information Systems Research, Journal of the Association for Information

Systems, Journal of Management Information Systems, and MIS Quarterly.
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Although we provide a set of general guidelines for con-

ducting mixed methods research, we elaborate three important

areas in our guidelines:  (1) appropriateness of a mixed

methods approach; (1) development of meta-inferences (i.e.,

substantive theory6) from mixed methods research; and

(3) assessment of the quality of meta-inferences (i.e.,

validation of mixed methods research).  We provide an in-

depth discussion of these three areas because while much

progress has been made in understanding the design issues

related to mixed methods research, there has been limited

discussion and understanding of when to conduct mixed

methods research (i.e., appropriateness of mixed methods

research), how to discover and develop integrative findings

from mixed methods research (i.e., meta-inferences), and how

to assess the quality of meta-inferences (i.e., validation).  We

illustrate the applicability of our guidelines using two

exemplars of mixed methods research from the IS literature. 

We also discuss implications of our guidelines with respect to

assessing the rigor and quality of mixed methods approaches

employed by IS researchers.

The paper is organized as follows.  First, we discuss mixed

methods research.  Then, we review the recent body of IS

research employing a mixed methods approach.  Next, we

present guidelines for mixed methods research.  Finally, we

discuss two published mixed-methods papers in light of our

proposed guidelines.

Mixed Methods Research

In this section, we provide an overview of mixed methods

research and present a review of mixed methods research in

IS.

Mixed Methods:  A Combination of Qualitative
and Quantitative Methods

Mixed methods research, at its core, involves a research

design that uses multiple methods—more than one research

method or more than one worldview (i.e., quantitative or

qualitative research approaches)—in a research inquiry

(Tashakkori and Teddlie 2003a, 2003b).  Tashakkori and

Teddlie identified two major types of multiple methods

research:  (1) mixed methods research, which is the focus of

the current paper; and (2) multimethod research (Mingers

2001, 2003).  Although the terms mixed methods and multi-

method have been used interchangeably in social and

behavioral sciences including IS, there are significant con-

ceptual differences between the two.  In multimethod

research, researchers employ two or more research methods,

but may (or may not) restrict the research to a single

worldview (Mingers and Brocklesby 1997; Teddlie and

Tashakkori 2003, 2009).  For instance, a researcher may use

participant observation and oral history to study a new IS

implementation in an organization.  Another researcher may

use ethnography and case study to understand the same

phenomenon.  In both cases, the researchers are restricted to

a single worldview (i.e., qualitative) but employ multiple

methods of data collection and analysis.  In fact, Mingers and

Brocklesby (1997) classified methodology combination—

combining two or more methodologies (e.g., survey and inter-

views in a research inquiry)—and multimethodology—

partitioning methodologies and combining parts (e.g., two

different methodologies within qualitative paradigms)—as

two distinct types of multiple methods research.  They sug-

gested that multimethodology research can be conducted

using either a single paradigm or multiple paradigms.  In

contrast, mixed methods research by definition is more in line

with methodology combination, which essentially requires

multiple worldviews (i.e., combination of qualitative and

quantitative research methods).

Multimethod research is not limited to a qualitative world-

view.  In fact, in the quantitative paradigm, Campbell and

Fiske (1959) developed the concept of the multitrait–

multimethod matrix (MTMM) to assess the construct validity

of a set of measures.  They suggested the use of multiple

methods to collect and analyze data to ensure a high degree of

reliability and validity in quantitative analysis (e.g., survey

and direct observations).  Although this approach of using

multiple methods is in line with the spirit of multimethod

research, another approach of multimethod research within a

quantitative worldview would be the use of two different

quantitative methods (e.g., an experiment and a field study) to

develop a holistic understanding of a phenomenon of interest.

For example, Sun and Zhang (2006) conducted a multimethod

study using two different quantitative methods (a field study

and an experiment) to understand the causal relationships

between perceived enjoyment and perceived ease of use in the

context of an IS adoption.

Mixed methods research, in contrast, uses quantitative and

qualitative research methods, either concurrently (i.e.,

independent of each other) or sequentially (e.g., findings from

one approach inform the other), to understand a phenomenon

of interest.  For instance, Ang and Slaughter (2001) conducted

a sequential mixed methods study (a quantitative study

followed by a qualitative study) to understand differences in 

6
A substantive theory represents concepts and their interrelation into a set of

theoretical statements for a given substantive area or issue (Glaser and

Strauss 1965).
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work attitudes, behaviors, and performance across two groups

of information technology (IT) professionals (contract versus

permanent).  Therefore, all mixed methods research studies

are, by definition, multimethod research, but all multimethod

studies are not mixed methods research.

Proponents of mixed methods research appreciate the value of

both quantitative and qualitative worldviews to develop a

deep understanding of a phenomenon of interest.  For

example, a researcher may use interviews (a qualitative data

collection approach) and surveys (a quantitative data collec-

tion approach) to collect data about a new IS implementation.

Another researcher might employ an ethnography (a quali-

tative method) and a field experiment (a quantitative method)

to understand the same phenomenon.  Creswell and Clark

(2007) suggested four major types of mixed methods designs:

(1) triangulation (i.e., merge qualitative and quantitative data

to understand a research problem); (2) embedded (i.e., use

either qualitative or quantitative data to answer a research

question within a largely quantitative or qualitative study);

(3) explanatory (i.e., use qualitative data to help explain or

elaborate quantitative results); and (4) exploratory (i.e.,

collect quantitative data to test and explain a relationship

found in qualitative data).  Other researchers proposed dif-

ferent typologies of mixed methods research with respect to

the temporal sequence of data collection and analyses (for a

review of these typologies, see Morse 2003; Teddlie and

Tashakkori 2009).  Regardless of the type of research design

employed, the key characteristic of mixed methods research

is the sequential or concurrent combination of quantitative

and qualitative methods (e.g., data collection, analysis and

presentation) within a single research inquiry.

Value and Purposes of Mixed Methods
Research in IS

With the rapid advancement of a new and complex array of

information technologies, organizations constantly face new

challenges related to their understanding of IT capabilities,

practices, usage, and impacts.  Further, the diffusion of the

Internet, the proliferation of numerous nonwork related

systems and social media, and the availability of myriad IT-

enabled devices have now made IT an integral part of

individuals’ lives.  As a result of this rapidly changing

environment, IS researchers often encounter situations in

which existing theories and findings do not sufficiently

explain or offer significant insights into a phenomenon of

interest.  Mixed methods design strategies provide a powerful

mechanism for IS researchers to deal with such situations and

subsequently make contributions to theory and practice.

Value of Mixed Methods Research

We discuss three major strengths of mixed methods research

to depict the value of conducting such research in the IS

literature.  We provide specific examples where a mixed

methods approach is more advantageous than a single method

approach to make substantial theoretical contributions.  First,

mixed methods research has the ability to address confirma-

tory and exploratory research questions simultaneously

(Teddlie and Tashakkori 2003, 2009).  Although both quali-

tative and quantitative methods can arguably be used to

address similar research questions, qualitative methods have

typically been used more in IS and other social sciences for

exploratory research in order to develop a deep understanding

of a phenomenon and/or to inductively generate new theore-

tical insights (Punch 1998; Walsham 2006).  In contrast,

quantitative methods have typically been used more in IS for

confirmatory studies, such as theory testing.  We note that our

statements refer to the typical situations in IS research.  There

are, of course, exceptions—for instance, Markus (1983) used

a qualitative approach for theory testing. Mixed methods

research, by combining both qualitative and quantitative

methods, has the ability to address both exploratory and con-

firmatory questions within the same research inquiry.

For instance, when e-commerce was an emerging phenom-

enon and researchers began studying it, they employed

exploratory qualitative studies to unearth factors related to

individuals’ perceptions of e-commerce.  In one of the earlier

studies on e-commerce, Keeney (1999) conducted interviews

to understand individuals’ perceptions of pros and cons of e-

commerce.  An exploratory approach was necessary at that

time because extant theoretical models did not provide

adequate insights on e-commerce.  Subsequently, there was a

series of confirmatory quantitative studies to test theoretical

models of e-commerce adoption and use (e.g., Gefen et al.

2003; Koufaris 2002).  Although these were primarily single

method studies, Pavlou and Fygenson (2006) undertook

mixed methods research to study e-commerce adoption and

use.  They first conducted an exploratory belief elicitation

study to unearth the factors that individuals consider when

making a decision about e-commerce adoption.  They used a

qualitative method (i.e., open-ended questions) for this belief

elicitation study.  Given that e-commerce was still an emer-

ging phenomenon in the mid-2000s, with concerns related to

privacy, security, and website capabilities, and existing

theories were still lacking in terms of offering a comprehen-

sive set of factors that individuals might consider when

making the adoption decision, an exploratory qualitative study

offered a rich mechanism to discover these factors.  Pavlou

and Fygenson subsequently included these factors in a

research model of e-commerce adoption and tested the model

using a confirmatory quantitative study.
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Second, mixed methods research has the ability to provide

stronger inferences than a single method or worldview

(Teddlie and Tashakkori 2003, 2009).  It is true that IS

research that employs rigorous qualitative or quantitative

methods offers rich insights on various IS phenomena; we still

suggest that mixed methods research, by combining infer-

ences from both qualitative and quantitative studies, can

offset the disadvantages that certain methods have by them-

selves (Greene and Caracelli 1997).  Mixed methods research

can leverage the complementary strengths and nonoverlap-

ping weaknesses of qualitative and quantitative methods, and

offer greater insights on a phenomenon that each of these

methods individually cannot offer (Johnson and Turner 2003).

For example, interviews, a qualitative data collection ap-

proach, can provide depth in a research inquiry by allowing

researchers to gain deep insights from rich narratives, and

surveys, a quantitative data collection approach, can bring

breadth to a study by helping researchers gather data about

different aspects of a phenomenon from many participants. 

Together, these two data collection approaches can help IS

researchers make better and more accurate inferences—that

is, meta-inferences.  Meta-inferences represent an integrative

view of findings from qualitative and quantitative strands of

mixed methods research, and are considered essential compo-

nents of mixed methods research (Tashakkori and Teddlie

2008).

For example, in the IS literature, an important area of investi-

gation is IS implementations in organizations.  Prior IS imple-

mentation research from both qualitative (e.g., Boudreau and

Robey 2005) and quantitative (e.g., Venkatesh et al. 2003)

approaches has offered insights on how employees react to a

new information system.  However, we believe that much

qualitative research on IS implementations did not offer

insights on the breadth of issues and reactions from a vast

majority of stakeholders due to the practical limitations

related to the number of stakeholders who could be inter-

viewed and topics that could be covered during the inter-

views.  Similarly, quantitative studies failed to offer deep

insights on the context of an IS implementation and failed to

capture the depth of reactions from stakeholders.  In this case,

mixed methods research can potentially offer a holistic under-

standing of IS implementations (e.g., a substantive theory of

IS implementation with a balance of breadth and depth) by

facilitating high quality meta-inferences.

Finally, mixed methods research provides an opportunity for

a greater assortment of divergent and/or complementary views

(Teddlie and Tashakkori 2003, 2009).  When conducting

mixed methods research, a researcher may find different (e.g.,

contradictory and complementary) conclusions from the quan-

titative and qualitative strands.  Such divergent findings are

valuable in that they lead to a reexamination of the conceptual

framework and the assumptions underlying each of the two

strands of mixed methods research.  These findings not only

enrich our understanding of a phenomenon but also help us

appraise the boundary conditions of a phenomenon or rela-

tionships among its components (i.e., substantive theory) and

open new avenues for future inquiries.  Complementary

findings are equally valuable in the quest for generating

substantive theories because these findings offer a holistic

view of a phenomenon and additional insights into inter-

relations among its components.

For example, Venkatesh et al. (2003) theorized and found,

using a quantitative approach, that performance expectancy

and effort expectancy are two major determinants of IS

adoption and use.  Lapointe and Rivard (2005) conducted a

qualitative study of three clinical IS implementations and

developed a continuum of employees’ reactions to new infor-

mation systems from adoption to aggressive resistance. They

found that different facets of perceived threats (e.g., work and

economic, loss of status, loss of power, reorganization of

work) play a critical role in determining an employee’s posi-

tion on the continuum of adoption and aggressive resistance.

Although there is no major contradiction of findings between

Venkatesh et al. and Lapointe and Rivard, there is a divergent

and/or complementary view that suggests IS adoption is not

necessarily a discrete decision and individuals consider a wide

variety of positive and negative factors when making adoption

vis-à-vis resistance decisions.  Such divergent and/or comple-

mentary views provide an opportunity to discover, develop,

extend, and test a substantive theory of IS adoption, in this

case by unearthing a comprehensive set of factors or

components and their interrelations, and can be

accommodated in a single research inquiry using a mixed

methods approach.

Purposes for Mixed Methods Research

Although a mixed methods approach is clearly a valuable

methodological choice for IS researchers because of its

strengths discussed in the previous section, we note that such

an approach is not a panacea and does not always lead to the

discovery, development, or extension of a substantive theory.

Employment of a mixed methods approach in a research

inquiry should serve certain purposes.  We summarize seven

purposes for mixed methods research that we adapted from

prior research (Creswell 2003; Greene et al. 1989; Tashakkori

and Teddlie 2008).  These purposes include complementarity,

completeness, developmental, expansion, corroboration/con-

firmation, compensation, and diversity (see Table 1).  Tashak-

kori and Teddlie (2008, p. 103) noted that the reasons for
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Table 1.  Purposes of Mixed Methods Research*

Purposes Description

Prior IS Research

Examples** Illustration

Complementarity Mixed methods are used in

order to gain complementary

views about the same

phenomena or relationships.  

Soffer and Hader (2007) A qualitative study was used to gain

additional insights on the findings from

a quantitative study.  

Completeness Mixed methods designs are

used to make sure a complete

picture of a phenomenon is

obtained.  

Piccoli and Ives (2003) 

Hackney et al. (2007)

The qualitative data and results

provided rich explanations of the

findings from the quantitative data and

analysis.  

Developmental Questions for one strand

emerge from the inferences of a

previous one (sequential mixed

methods), or one strand

provides hypotheses to be

tested in the next one.  

Becerra-Fernandez and

Sabherwal (2001) 

Ho et al. (2003) 

Grimsley and Meehan

(2007)

A qualitative study was used to

develop constructs and hypotheses

and a quantitative study was con-

ducted to test the hypotheses.  

Expansion Mixed methods are used in

order to explain or expand upon

the understanding obtained in a

previous strand of a study.  

Ang and Slaughter (2001) 

Koh et al. (2004)

Keil et al. (2007)

The findings from one study (e.g.,

quantitative) were expanded or

elaborated by examining the findings

from a different study (e.g.,

qualitative).  

Corroboration/

Confirmation

Mixed methods are used in

order to assess the credibility of

inferences obtained from one

approach (strand).  

Bhattacherjee and

Premkumar (2004)

A qualitative study was conducted to

confirm the findings from a quantitative

study.  

Compensation Mixed methods enable com-

pensating for the weaknesses

of one approach by using the

other.  

Dennis and Garfield

(2003)

The qualitative analysis compensated

for the small sample size in the

quantitative study.  

Diversity Mixed methods are used with

the hope of obtaining divergent

views of the same

phenomenon.  

Chang (2006) Qualitative and quantitative studies

were conducted to compare percep-

tions of a phenomenon of interest by

two different types of participants.  

*Adapted from Creswell (2003), Greene et al. (1989), and Tashakkori and Teddlie (2003a, 2008).  

**Many of these examples can be placed in multiple purpose categories.  For example, although Bhattacherjee and Premkumar’s (2004) paper

is placed in the corroboration/confirmation category, it can also be placed in the expansion category because the authors noted that, in addition

to confirming the findings of the quantitative study, the purpose of the qualitative analysis was to “possibly gain additional insights into the nature

and causes of the hypothesized associations” (p. 246).

using mixed methods are not always “explicitly delineated

and/or recognized” by researchers who conduct mixed

methods research.  The explication of the purposes for con-

ducting mixed methods research is an onus on researchers

conducting and reporting such work.

Understanding the purposes for which mixing qualitative and

quantitative methods is deemed appropriate in a research

inquiry is important for three reasons.  First, we argue that un-

like qualitative and quantitative approaches, a mixed methods

approach is typically not a natural methodological choice in

social and behavioral sciences.  Researchers have to overcome

considerable paradigmatic, cultural, cognitive, and physical

challenges to be able to conduct mixed methods research

(Mingers 2001).  Therefore, we suggest that a mixed methods

research approach should serve one or more purposes beyond

the core purpose of a research methodology (i.e., help

researchers conduct scientific research inquiries). Hence,

researchers thinking about employing a mixed methods

approach should be aware of different purposes for utilizing a

mixed methods approach in their research.  Table 1 offers a

comprehensive set of purposes for mixed methods research

summarizing the reasons for employing such an approach in a

research inquiry instead of a single method approach.
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Second, an explicit delineation and/or recognition of these

purposes by researchers employing a mixed methods ap-

proach may help the reader better understand the goals and

outcomes of a mixed methods research paper.  For example,

if the purpose for conducting mixed methods research is for

completeness, the reader can expect that a mixed methods

study will provide a more holistic view of the phenomenon of

interest than its qualitative and quantitative components will

alone.  Finally, an unambiguous understanding of mixed

methods research purposes will help researchers make in-

formed decisions about the design and analysis aspects of a

mixed methods inquiry.  If, for instance, the purpose for con-

ducting mixed methods research is developmental, a sequen-

tial mixed methods approach is perhaps more suitable than a

concurrent or parallel approach.

Review of Mixed Methods Research in IS

In order to understand the current status of mixed methods

research in IS, we reviewed the papers published in the six

journals in the Senior Scholars’ Basket of Journals (AIS 2007)

over a seven-year period (2001–2007).  Mingers (2001, 2003)

reviewed a subset of the journals (he did not review Journal of

Management Information Systems or Journal of the Asso-

ciation for Information Systems) for the period between 1993

and 2000 and found a paucity of multimethod research in IS

(i.e., only about 13 percent of empirical papers employed

multiple methods).  Our review is different from Mingers’ and

other prior reviews (e.g., Orlikowski and Baroudi 1991;

Walsham 1995) in two ways.  First, we followed the guide-

lines of Tashakkori and Teddlie (1998) and Teddlie and

Tashakkori (2003) to identify mixed methods research papers.

The criteria we used were (1) the study must be empirical;

(2) both quantitative (e.g., surveys) and qualitative (e.g., inter-

views) methods of data collection must be employed; and

(3) both quantitative and qualitative data must be analyzed and

presented.  We noticed that some studies collected only quali-

tative data, but analyzed the data quantitatively (e.g., Bala and

Venkatesh 2007; Sherif et al. 2006; Slaughter et al. 2006).

We did not include these studies because they do not truly

represent mixed methods research. Mingers’ reviews were

more inclusive than ours in that he included empirical studies

that employed more than one research method regardless of

whether the method was qualitative or quantitative—for ex-

ample, papers with two quantitative (or qualitative) methods

would qualify in Mingers’ review as multimethod papers,

whereas they would not qualify in our review as mixed

methods papers.  Second, we focused on appropriateness,

meta-inferences, and validation aspects of mixed methods

research, as our key interest was to understand the current state

of mixed methods research from these three perspectives.

We searched the journals in two complementary ways.  First,

we searched these journals using EBSCO Academic Search

Premier, a leading database for academic articles, for the

following eight keywords:  mixed, multi, mixed methods,

multimethod, qualitative, quantitative, positivist, and inter-

pretive.  In addition, we identified the papers that cited the

key papers on mixed methods research in IS:  Kaplan and

Duchon (1988) and Mingers (2001, 2003).  We examined the

research method section of these papers to ensure that they

employed both quantitative and qualitative data collection and

analysis.  Second, we downloaded all articles published in

these journals between 2001 and 2007, and read the research

method and results sections to determine if the authors

employed a mixed methods design.  In both cases, we coded

the articles on the following dimensions:  purpose for

employing a mixed methods approach, methods used and

paradigmatic assumptions (e.g., positivist, interpretive, and

critical research) made, and discussion of meta-inferences and

validation.  These two processes were accomplished by a

research assistant and one of the authors, and their inter-rater

reliability (IRR) was .93.  Minor discrepancies were discussed

and resolved and a 100 percent agreement was achieved.  We

found a total of 31 papers that employed a true mixed

methods design.  This represents approximately 3 percent of

the total papers published in these six journals during this

timeframe.  Table 2 presents the list of the mixed methods

papers along with a summary of coding for these papers.

Table 2 shows that developmental and completeness are the

most dominant purposes for conducting mixed methods

research in IS (32 percent and 26 percent respectively).

Diversity (3 percent) and compensation (3 percent) are the

least used purposes for mixed methods research.  It is impor-

tant to note that the reasons for conducting mixed methods

research discussed in these papers would fit more than one

purpose in many cases.  We coded these purposes based on

our interpretation of these reasons.  Table 2 also shows that

surveys and interviews are the most widely used data collec-

tion methods for quantitative and qualitative studies respec-

tively.  Brannen (2008) noted that a mixed methods researcher

does not always have to treat both qualitative and quantitative

studies equally.  In other words, it is possible that, in some

cases, the quantitative study is the dominant component and,

in some other cases, the qualitative study dominates.  We

found that a quantitative study was dominant in a majority of

mixed methods papers in (55 percent).  We found that 65

percent of the papers provided an explicit discussion of meta-

inferences (i.e., integrative findings from both quantitative

and qualitative studies).  Finally, validation of mixed methods

research was not explicitly discussed in any of these papers

(see Table 2).
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Although this review provides useful information about mixed

methods research in IS, we also searched for significant

research programs in which IS researchers employed a mixed

methods approach for collecting and analyzing data, but

crafted separate papers for the qualitative and quantitative

studies respectively.  We conducted this search in two phases. 

In the first phase, we searched Web of Science for all

qualitative papers published between 2001 and 2007 in one of

the six journals.7  Although we found several of these

programs that offered deep insights on different phenomena

of interest (see Table 3 for examples), we noticed that none of

these programs could be considered a true mixed methods

research program because the researchers did not offer meta-

inferences of their findings.  In other words, there was no

visible effort to integrate the findings from qualitative and

quantitative studies (i.e., to provide meta-inferences).  With-

out such integration, it is difficult to classify a research

program as truly being mixed methods research (Teddlie and

Tashakkori 2003, 2009).  In the second phase, our goal was to

extend this search to include all authors who published in

these six journals.  However, given that we could not find a

single research program that had a true mixed methods

approach in the first phase, we did not conduct the second

phase of search.  This is consistent with Mingers (2001) who

also could not find a significant research program in IS

employing multiple research methods (see p. 252).  

It is important to note that, in many cases, it was difficult to

determine whether qualitative and quantitative papers were

parts of one research program due to the lack of matching

descriptions of research contexts in these papers.  Although

the outcome of this search process was not entirely fruitful, it

confirmed our contention that there is a dearth of mixed

methods research in IS.  Despite its outcome, we discuss this

search process because it depicts a situation of “interim

struggles” in the research process (Runkel and Runkel 1984,

p. 130).  As we noted, although we found several research

programs that had characteristics of mixed methods research,

we were unable to confirm (or disconfirm) whether or not

these programs were indeed examples of true mixed methods

research programs due to the absence of an essential charac-

teristic of mixed methods research (i.e., meta-inferences).  In

many cases, IS researchers published multiple articles without

providing much detail to link these articles, thus making it

difficult for the reader to integrate findings from the quali-

tative and quantitative studies.  It may not be possible or

desirable to publish all papers from such a research program

as mixed methods papers because of different research ques-

tions and interests.  In addition, researchers typically prefer to

have multiple publications from a research program.  We

argue that publishing single method papers from a mixed

methods research program can lead to at least two potential

drawbacks:  contribution shrinkage and communal disutility.

If IS researchers continue to publish single method papers

from mixed methods programs, they are likely to miss the

opportunity to discover, develop, or extend a substantive

theory in richer ways than possible with single method papers. 

A mixed methods approach, particularly the associated meta-

inferences, offers mechanisms for discovering substantive

theory by allowing researchers to not only unearth com-

ponents related to a phenomenon, but also unveil inter-

relations among these components and boundary conditions

surrounding these interrelations.  We suggest that papers from

a mixed methods research program that only report findings

from single method research thus miss opportunities to

contribute substantially to the literature—hence, contribution

shrinkage.  Further, the entire community of researchers who

are interested in this phenomenon fails to learn intricacies of

the phenomenon because a holistic account is not provided,

leading to communal disutility.  Thus, publishing single

method papers from mixed methods research programs is

disadvantageous to a researcher and the academic community.

Validation in Mixed Methods Research

Validation is an important cornerstone of research in social

sciences, and is a symbol of research quality and rigor (Cook

and Campbell 1979; Shadish et al. 2002).  There is a rich and

long tradition of applying validation principles in both quan-

titative and qualitative studies.  Although there is a general

consensus among researchers with respect to the validation

principles and processes in quantitative studies, researchers do

not have any such agreement when it comes to applying

validation principles in qualitative studies.  However, there

have been attempts in recent years to develop a cumulative

body of knowledge of validation principles and processes for

qualitative research (Lincoln and Guba 1985; Mertens 2005). 

In this section, we first briefly discuss validation in

quantitative and qualitative research independently. This is

particularly important in our discussion of mixed methods

research because we suggest that the quantitative and

qualitative strands in a mixed methods design are subject to

the traditional validation principles from each of these strands

respectively.  We then discuss the notion of validation in

mixed methods research.  Building on the suggestions of

scholars who advanced our knowledge of research method-

ologies (Cook and Campbell 1979; Lincoln and Guba 2000;

Maxwell 1992; Nunnaly and Bernstein 1994; Patton 2002),

7
We did not include unpublished work, such as working papers or doctoral

dissertations. 
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Table 3.  Examples of Mixed Methods Research Programs in IS (2001–2007)

Authors Description

Validation

Quantitative Qualitative

Meta-

inferences*

� Beaudry and

Pinsonneault

(2005)

� Beaudry and

Pinsonneault

(2010)

Beaudry and Pinnsonneault (2005) developed and

tested a model of the user adaptation process

using a qualitative study.  Beaudry and

Pinsonneault (2010) developed a model of the

role of affect in IT use based on the theoretical

foundation of Beaudry and Pinsonneault (2005)

and tested it using a quantitative study.  

Validation was

discussed in the

quantitative study

(i.e., Beaudry and

Pinsonneault 2010).

Validation was

discussed in the

qualitative study

(i.e., Beaudry and

Pinsonneault

2005).  

No discussion

of meta-

inferences and

validation was

provided.  

� Espinosa et al.

(2007a)

� Espinosa et al.

(2007b)

Espinosa et al. (2007a) studied coordination

needs in geographically distributed software

development teams using a qualitative approach. 

Espinosa et al. (2007b) studied how familiarity

and coordination complexity interact with each

other to influence performance of geographically

distributed software development teams.  

Validation was

discussed in the

quantitative study

(i.e., Espinosa et al.

2007b).

Inter-rater

reliability was

discussed in the

qualitative study

(i.e., Espinosa et

al. 2007a).

No discussion

of meta-

inferences and

validation was

provided.  

� Kayworth and

Leidner (2002)

� Wakefield et al.

(2008)

Kayworth and Leidner (2002) studied the role of

effective leadership in global virtual teams using a

qualitative study.  Wakefield et al. (2008)

developed and tested a model of conflict and

leadership in global virtual teams using a

quantitative study.  

Validation was

discussed in the

quantitative study

(i.e., Wakefield et al.

2008).

Validation was

discussed in the

qualitative study

(i.e., Kayworth and

Leidner 2002).

No discussion

of meta-

inferences and

validation was

provided.  

� Smith et al. (2001)

� Keil et al. (2002)

� Snow and Keil

(2002)

� Keil et al. (2007)

In this research program, Keil and his colleagues

conducted both qualitative and quantitative

studies to examine communication processes in

IT projects, particularly in projects that had major

problems.  

Validation was

discussed in the

quantitative studies

(e.g., Smith et al.

2001).

Validation was

discussed in the

qualitative studies

(e.g., Keil et al.

2002).  

No discussion

of meta-

inferences and

validation was

provided.  

� Venkatesh and

Brown (2001)

� Brown and

Venkatesh (2005)

Venkatesh and Brown (2001) presented a model

of home PC adoption based on a qualitative

study.  Brown and Venkatesh’s (2005) paper was

from the same broad program of research that

tested a model of home PC adoption using a

quantitative approach.  

Validation was

discussed in the

quantitative study

(i.e., Brown and

Venkatesh 2005).

No discussion of

validation was

provided.  

No discussion

of meta-

inferences and

validation was

provided.  

*Given that these studies were published as separate journal articles, we believe that the authors did not have an opportunity to offer meta-

inferences that cut across these studies.

we categorize the most widely used validation concepts from

quantitative and qualitative research, summarize them in

Table 4 and discuss them in this section.

Validation in Quantitative Research

Straub and his colleagues have provided detailed reviews and

guidelines on validation in quantitative research (Boudreau et

al. 2004; Gefen et al. 2000; Straub 1989; Straub et al. 2004). 

Typically, in quantitative research, two primary validation

issues are addressed (i.e., reliability and validity of measures).

These two validation approaches are applicable to both

formative and summative validity as described by Lee and

Hubona (2009).  Reliability is related to the quality of

measurement (Straub et al. 2004).  A measure is considered

reliable if it yields the same result over and over again.  Types

of reliability and guidelines for assessing reliability are

discussed elsewhere (Straub et al. 2004).  Without reliable

measures, a quantitative study is considered invalid (Straub et

al. 2004).  Therefore, reliability is a precondition for validity

of quantitative research.

Validity refers to the legitimacy of the findings (i.e., how

accurately the findings represent the truth in the objective

world).  As shown in Table 4, there are three broad types of

validity in quantitative research (Cook and Campbell 1979;

Shadish et al. 2002):  (1) measurement validity (e.g., content

and construct validity); (2) design validity (i.e., internal and

external validity); and (3) inferential validity (i.e., statistical

conclusion validity).  Measurement validity estimates how

well an instrument measures what it purports to measure in
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Table 4.  Examples of Validity in Quantitative and Qualitative Research*

Quantitative Methods

Design Validity � Internal validity:  The validity of the inference about whether the observed covariation between independent and

dependent variables reflects a causal relationship (e.g., the ability to rule out alternative explanations).  

� External validity:  The validity of the inference about whether the cause-effect relationship holds over variation

in persons, settings, treatment variables, and measurement variables.  

Measurement Validity � Reliability:  The term reliability means repeatability or consistency.  A measure is considered to be reliable if it

produces the same result over and over again.  There are various types of reliability, such as inter-rater or inter-

observer reliability, test-retest reliability, parallel-forms reliability, and internal consistency reliability.  

� Construct validity:  The degree to which inferences can legitimately be made from the operationalizations in a

study to the theoretical constructs on which those operationalizations are based.  There are many different

types of construct validity, such as face, content, criterion-related, predictive, concurrent, convergent,

discriminant, and factorial.  

Inferential Validity � Statistical conclusion validity:  The validity of inferences about the correlation (covariation) between

independent and dependent variables.

Qualitative Methods

Design Validity � Descriptive validity:  The accuracy of what is reported (e.g., events, objects, behaviors, settings) by

researchers.

� Credibility:  Involves establishing that the results of qualitative research are credible or believable from the

perspective of the participants in the research to convincingly rule out alternative explanations.

� Transferability:  The degree to which the results of qualitative research can be generalized or transferred to

other contexts or settings.

Analytical Validity � Theoretical validity:  The extent to which the theoretical explanation developed fits the data and, therefore, is

credible and defensible.

� Dependability:  Emphasizes the need for the researcher to describe the changes that occur in the setting and

how these changes affected the way the researcher approached the study.

� Consistency:  Emphasizes the process of verifying the steps of qualitative research through examination of

such items as raw data, data reduction products, and process notes.

� Plausibility:  Concerned with determining whether the findings of the study, in the form of description,

explanation, or theory, fit the data from which they are derived (Sandelowski 1986).

Inferential Validity � Interpretive validity:  The accuracy of interpreting what is going on in the minds of the participants and the

degree to which the participants’ views, thoughts, feelings, intentions, and experiences are accurately

understood by the researcher.

� Confirmability:  The degree to which the results could be confirmed or corroborated by others.

*This list is not exhaustive.  There are many types of validity suggested for qualitative and quantitative methods.  This table provides examples of some

widely used validity types that were identified and defined by Cook and Campbell (1979), Shadish et al. (2002), and Teddlie and Tashakkori (2003).

terms of its match with the entire definition of the construct. 

Design validity encompasses internal and external validity. 

Internal validity is the extent of approximate truth about

inferences regarding cause-effect or causal relationships in a

scientific inquiry (Shadish et al. 2002).  External validity is

the extent to which the results of a research study can be

generalized to other settings and groups.  Finally, inferential

or statistical conclusion validity is related to the findings of

quantitative studies.  It refers to the appropriate use of stat-

istics to infer whether the presumed independent and

dependent variables covary.

Quantitative research in IS has recognized the importance of

reliability and validity.  Norms and thresholds have been

established over the years and have become generally

accepted in the IS literature about how to report reliability and

validity.  Reviewers and editors are very particular about

these norms and thresholds and it is unlikely that a quan-

titative paper that fails to follow the norms and meet the

thresholds will be published in IS journals.  Recent reviews

on validation in IS research have confirmed the steady

progress toward rigorous validation in quantitative IS research

(Boudreau et al. 2004; Straub et al. 2004).

Validation in Qualitative Research

As noted earlier, unlike quantitative research that has

generally accepted and largely undisputed guidelines for

validation (Cook and Campbell 1979; Nunnally and Bernstein

1994), qualitative research does not have guidelines or

evaluation criteria for validation that are generally accepted

and/or widely used (Kirk and Miller 1986; Lee and Hubona

2009).  The issue of validation in qualitative research is rather

ambiguous and contentious (Maxwell 1992; Ridenour and

Newman 2008).  Some researchers, primarily from the positi-
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vist paradigm, have suggested that the same set of criteria

used in quantitative studies can be applied to qualitative

studies, while other researchers, primarily interpretivist or

constructivist, have suggested a different set of evaluation

criteria.  Some researchers have even suggested that the

notion of validation, such as reliability and validity, should

not even be considered a criterion for evaluating qualitative

research (Guba and Lincoln 2005; Maxwell 1992; Stenbacka

2001).  Others have suggested that although validation is

important for qualitative research, it should be called some-

thing other than reliability and validity to distinguish it from

what is done in quantitative research (Lincoln and Guba 1985;

Patton 2002).  Regardless of the different views of validation

in qualitative research, there is some agreement that validation

(or similar concepts) is essential in qualitative research to

reduce misunderstanding of qualitative research and to

develop a common scientific body of knowledge (Maxwell

1992).  In the IS literature, Lee and Hubona (2009) recently

highlighted the importance of establishing validity in

qualitative research.

In qualitative research, consistency and dependability of data

and analysis are two terms that are conceptually similar to

reliability in quantitative research (Lincoln and Guba 1985). 

Lincoln and Guba (1985) suggested a process called inquiry

audit to measure consistency and dependability of qualitative

data.  They argued that because reliability is a necessary

condition for validity, demonstrating validity in qualitative

research is sufficient to establish reliability.  Validity, in the

context of a qualitative study, is defined as the extent to which

data are plausible, credible, and trustworthy, and thus can be

defended when challenged.  Maxwell (1992) suggested three

types of validity in qualitative research:  (1) descriptive val-

idity:  the accuracy of what is reported (e.g., events, objects,

behaviors, and settings) by the researchers; (2) interpretive

validity:  the accuracy of interpreting what is going on in the

minds of the participants and the degree to which the partici-

pants’ views, thoughts, feelings, intentions, and experiences

are accurately understood by the researchers; and (3) theo-

retical validity:  the extent to which the theoretical explana-

tion developed fits the data and, therefore, is credible and

defensible.

Although Maxwell’s suggestions about validity are broad,

others have suggested more specific forms of validity for

qualitative research.  For example, Lincoln and Guba (2000)

suggested three criteria for judging the soundness of quali-

tative research and explicitly offered these as an alternative to

more traditional quantitatively oriented criteria.  These are

(1) credibility (as opposed to internal validity of quantitative

research); (2) transferability (as opposed to external validity

of quantitative research); and (3) confirmability (as opposed

to statistical conclusion validity in quantitative research). 

Consistent with the classification of quantitative validity types

presented in Table 4, we organized different types of validity

for qualitative research into three broad categories:  (1) design

validity (e.g., descriptive validity, credibility, and trans-

ferability); (2) analytical validity (e.g., theoretical validity,

dependability, consistency, and plausibility); and (3) inferen-

tial validity (e.g., interpretive validity and confirmability).

This classification is consistent with Guba and Lincoln (2005)

and Ridenour and Newman (2008) who discussed two types

of validation issues in qualitative research:  rigor in the

application of methods (design validity) and rigor in the

interpretation of data (analytical and inferential validities).

Design validity refers to how well a qualitative study was

designed and executed so that the findings are credible and

transferable.  Analytical validity refers to how well qualitative

data were collected and analyzed so that the findings are

dependable, consistent, and plausible.  Finally, inferential

validity refers to the quality of interpretation that reflects how

well the findings can be confirmed or corroborated by others.

Given that there are no generally accepted guidelines, expec-

tations, or norms to discuss validity in qualitative research,

many IS researchers take an implicit approach of discussing

validity in their work.  Researchers who prefer an implicit

approach typically do not offer a formal discussion of valida-

tion.  Instead, they ensure rigor in their application of methods

and interpretation of data by providing rich descriptions of

their engagement, high quality data collection efforts, and

rigorous data analyses and reporting (Guba and Lincoln 2005;

Ridenour and Newman 2008).  Although this approach is

consistent with the approach taken by qualitative researchers

more broadly (see Maxwell 1992), our view is that it is help-

ful if qualitative researchers provide an explicit discussion of

validity.  This view is consistent with Klein and Myers (1999)

who provide a set of principles for conducting and evaluating

interpretive research in IS and with Lee and Hubona (2009)

who advocate for a more explicit and rigorous treatment of

validity in both quantitative and qualitative research in IS in

order to develop and maintain a common scientific basis.

Inference Quality in Mixed Methods Research 

Although there has been much progress with respect to the

design of mixed methods research, limited guidance is avail-

able in the literature for validation in mixed methods research.

Creswell and Clark (2007, p. 145) noted that “the very act of

combining qualitative and quantitative approaches raises

additional potential validity issues.”  Some of the issues raised

by Creswell and Clark are (1) how should validity be con-

ceptualized in mixed methods research; (2) how and when to

report and discuss validity for qualitative and quantitative

strands of mixed methods research; (3) whether researchers
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should follow the traditional validity guidelines and expecta-

tions; and (4) how to minimize potential threats to the validity

related to data collection and analysis issues in mixed

methods research.  Overall, validation is a major issue in

mixed methods research.  Teddlie and Tashakkori (2003)

argued that with so many different types of validity in quanti-

tative and qualitative research (see Table 4), the term validity

has lost the intended connotation.  Teddlie and Tashakkori

(2003, 2009) proposed the term inference quality to refer to

validity in the context of mixed methods research. In contrast,

Creswell and Clark argued that because the term validity is

extensively used in quantitative and much qualitative

research, it may be used in mixed methods research and, thus,

new terminology is not essential.  We believe that a mixed

methods nomenclature for validation can be useful in order to

differentiate mixed methods validation from quantitative and

qualitative validation.  Therefore, consistent with Teddlie and

Tashakkori, we use the term inference quality to refer to

validity and the term data quality to refer to reliability in

mixed methods research.

Inference in mixed methods design is defined as

a researcher’s construction of the relationships

among people, events, and variables as well as his or

her construction of respondents’ perceptions, be-

havior, and feelings and how these relate to each

other in coherent and systematic manner (Tashakkori

and Teddlie 2003b, p. 692).

Inference quality in mixed methods research refers to the

accuracy of inductively and deductively derived conclusions

in a study or research inquiry.  Inference quality is an um-

brella term that includes various types of validities.  In con-

trast, data quality is associated with the quality of measures

and/or observations—that is, reliability (Teddlie and Tashak-

kori 2003).  Inference quality is pertinent to interpretations

and conclusions from mixed methods research, whereas data

quality refers to the degree to which collected data (results of

measurement or observation) meet the standards of quality to

be considered valid (e.g., trustworthiness) and reliable (e.g.,

dependable).  Teddlie and Tashakkori (2003, 2009) suggested

that inference quality consists of design quality (i.e., whether

a mixed methods study adheres to commonly accepted best

practices), and interpretive rigor (i.e., standards for the

evaluation of accuracy or authenticity of the conclusion).  Our

guidelines for validation in mixed methods research are based

on the notion of inference quality and its dimensions (i.e.,

design quality and interpretive rigor) proposed by Teddlie and

Tashakkori.

Guidelines for Mixed Methods
Research in IS

As we noted at the outset, there have been several important

papers published in the leading IS journals that provide

guidelines for conducting and evaluating research in areas that

are not common in the IS literature.  For example:  (1) Lee

(1989) for case studies in IS; (2) Klein and Myers (1999) for

interpretive research in IS; (3) Mingers (2001) for multi-

method research in IS; (4) Dubé and Paré (2003) for positivist

case studies in IS; (5) Lee and Baskerville (2003) for

generalizability in IS research; and (6) Hevner et al. (2004)

for design science research in IS.  These guidelines not only

help authors craft and strengthen their manuscripts, but also

help reviewers and editors to evaluate and make informed

decisions about a paper.  Consequently, IS researchers are

able to better design, conduct, and report research inquiries

and offer rich, theoretical insights on their phenomena of

interest.  In this section, we provide guidelines for mixed

methods research, with a particular focus on three areas:

appropriateness of mixed methods research, meta-inferences,

and validation.  Although we offer a set of broad guidelines

on other important aspects of mixed methods research (e.g.,

research design, data collection, and analysis), we focus on

these three aspects because they have received the least

attention in the extant literature on mixed methods research

(Teddlie and Tashakkori 2003, 2009).  Our guidelines will

help IS researchers conduct mixed methods research, and

apply and evaluate validation principles.

Although we argue that mixed methods research can poten-

tially offer insights into IS phenomena that a single method

may not be able to offer, we do not suggest nor do we expect

that every research inquiry in IS should employ a mixed

methods approach.  In fact, we note that mixed methods

research is not a substitute for rigorously conducted single

method studies in IS.  Instead, it is an additional approach for

gaining further insights on phenomena that are of interest to

IS researchers.  In this section, we offer a set of guidelines for

IS researchers to consider in making decisions regarding

whether to employ a mixed methods approach in their

research.  These guidelines will also help editors, reviewers,

and readers of IS research to assess and appreciate the overall

appropriateness and quality of mixed methods research.

Appropriateness of Mixed
Methods Approach

Before undertaking mixed methods research, IS researchers

need to carefully consider the appropriateness of employing
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a mixed methods approach in their research.  Although there

are considerable disagreements regarding the utility, design

strategies, and inference quality in mixed methods research,

there is a remarkable consistency of views with respect to

how and why researchers should employ a mixed methods

approach in their research (Creswell and Clark 2007;

Ridenour and Newman 2008; Teddlie and Tashakkori 2003,

2009).  The general agreement is that the selection of a mixed

methods approach should be driven by the research questions,

objectives, and context (Creswell and Clark 2007; Mingers

2001; Ridenour and Newman 2008; Teddlie and Tashakkori

2003, 2009).  Earlier, we discussed a set of purposes of mixed

methods research that we suggest will help IS researchers

assess the suitability of a mixed methods approach and make

strategic research design decisions.  Understanding these

purposes (shown in Table 1) will facilitate sound decision

making with respect to the appropriateness and value of a

mixed methods approach in different types of research

inquiries.

We suggest that when IS researchers think about their

research questions, objectives, and contexts, they also need to

carefully think about the three broad strengths of mixed

methods research that we discussed earlier.  Our view is that

IS researchers should employ a mixed methods approach only

when they intend to provide a holistic understanding of a

phenomenon for which extant research is fragmented, incon-

clusive, and equivocal.  In particular, we suggest that it is the

context of a phenomenon that should drive the selection of

methodology (Johns 2006; Rousseau and Fried 2001). Given

the nature of IT artifacts and associated phenomena, we

suggest that IS researchers are in an ideal position to explore

the role of context in their research.  A mixed methods

approach will be a powerful mechanism to interject context

into a research inquiry.  For example, although there has been

much research on the impacts of IS use on employees’ per-

formance, there is no conclusive evidence of either a positive

or a negative impact.  Mixed methods research can offer a

holistic view of the circumstances under which IS use can

have a positive (or negative) influence on employees’

performance.

If, however, the objective of a research inquiry is to test a

model that was developed from a well-established theoretical

perspective and the context of the research is not significantly

different from the context in which the theoretical perspective

was developed, we suggest that there is no need to conduct

mixed methods research.  For example, if an IS researcher

develops a research model based on the unified theory of

acceptance and use of technology (UTAUT;  Venkatesh et al.

2003) and plans to survey employees of an organization in the

United States, there is probably no need for a mixed methods

approach.  However, if this study is going to be conducted in

a rural village in India, a mixed methods approach may

unearth factors that are not typically common in a developed

country in the West.  In that context, leveraging qualitative

research, in addition to quantitative, can likely help improve

understanding of relationships in UTAUT that work dif-

ferently (see Johns 2006), or the breakdown of UTAUT (see

Alvesson and Kärreman 2007), and result in the emergence of

insights possible only from induction (Lee and Baskerville

2003, Locke 2007).  For example, Venkatesh et al. (2010)

employed a mixed methods approach to study the influence of

an information system on employees’ job characteristics and

outcomes in a developing country using the widely adopted

job characteristics model (JCM; Hackman and Oldham 1980).

They found that although the new IS had a positive influence

on job characteristics, employees reported significantly lower

job satisfaction and job performance following the implemen-

tation of the IS.  Although JCM was not able to explain these

puzzling findings, their qualitative study revealed a set of

contextual factors that explained these findings and offered

insights on important boundary conditions of JCM’s predic-

tive validity.

We also urge IS researchers, editors, and reviewers to

consider the broad purposes of mixed methods research

described in Table 1, and evaluate how the overall research

questions, objectives, and context of a mixed methods study

fit with one or more of these purposes.  If there is no clear fit

(e.g., a mixed methods approach does not serve the purpose

of providing plausible answers to a research question), it is

likely that mixed methods research is not appropriate.  For

instance, if the goal of a research inquiry is to understand the

role of personality characteristics in IS adoption decisions, a

mixed methods approach may not be useful because, due to

the rich theory base related to personality characteristics and

IS adoption, there is limited opportunity to meet the purposes

of conducting mixed methods research.

Building on our earlier discussion related to the incom-

patibility or paradigmatic incommensurability thesis, we sug-

gest that IS researchers have at least three options with respect

to mixed methods research paradigms:  (1) alternative para-

digm stance (i.e., use of new, emergent paradigms to reconcile

paradigmatic incommensurability); (2) aparadigmatic stance

(i.e., the practical characteristics and demands of the inquiry,

instead of paradigms, should be the guiding principle in a

research inquiry); and (3) substantive theory stance (i.e., tradi-

tional or emergent paradigms may be embedded in or inter-

twined with substantive theories) (Greene 2007, 2008;

Teddlie and Tashakkori 2003).  Although we acknowledge

these stances as valid and powerful paradigmatic positions for

mixed methods research, we suggest that a substantive theory
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stance is a more appropriate paradigmatic stance for IS

research due to the dynamic nature of the field and the need

for developing novel theoretical perspectives.  If IS re-

searchers prefer to embrace an alternative paradigm as the

epistemological foundation of mixed methods research, there

are at least three mixed methods research paradigms from

which they can choose:  (1) pragmatism, (2) transforma-

tive–emancipatory, and (3) critical realism.

Pragmatism considers practical consequences and real effects

to be vital components of meaning and truth.  Although a

quantitative approach is primarily based on deduction and a

qualitative approach is based on induction, a pragmatic

approach is based on abduction reasoning that moves back

and forth between induction and deduction.  This iterative

approach supports the use of both qualitative and quantitative

methods in the same research study and thus rejection of the

incompatibility thesis (Howe 1988; Maxcy 2003).  Prag-

matists believe in the dictatorship of the research questions.

They place the greatest importance on the research questions

and select a method and paradigm that fit with the research

questions.  Pragmatism rejects a forced choice between

existing paradigms with regard to logic, ontology, and episte-

mology.  In sum, pragmatism presents a practical and applied

research philosophy.  Some mixed methodologists suggest

that pragmatism is the best paradigm for justifying the use of

mixed methods research (Datta 1994; Howe 1988; Teddlie

and Tashakkori 2003).  A detailed discussion of pragmatism

is beyond the scope of this paper and provided elsewhere

(e.g., Maxcy 2003).

The transformative–emancipatory paradigm is another para-

digm for mixed methods research (Mertens 2003, 2005).  The

basic thesis of this paradigm is that the creation of a more just

and democratic society should be the ultimate goal for

conducting research.  It places central importance on the

experiences of individuals who suffer from discrimination or

oppression.  It focuses on the interaction between the

researcher and the participants, and suggests that this inter-

action requires understanding and trust.  For example,

researchers engaging in the transformative–emancipatory

paradigm believe that they should be aware of power differ-

entials in the context of their research, and should promote

social equity and justice through their research.  It supports

mixed methods research due to its ability to address the

concerns of diverse groups in an appropriate manner (Mertens

2003).

Finally, critical realism is a widely used paradigm that is

particularly suitable for mixed methods research.  It offers a

robust framework for the use of a variety of methods in order

to gain better understanding of the meaning and significance

of a phenomenon of interest (Archer et al. 1998; Bhaskar

1978; Danermark et al. 2002; Houston 2001; Mingers 2004a;

Patomaki and Wight 2000; Sayer 2000).  Critical realism does

not recognize the existence of some absolute truth or reality

to which an object or account can be compared (Maxwell

1992).  Critical realism is an ideal paradigm for mixed

methods research because it accepts the existence of different

types of objects of knowledge—namely, physical, social, and

conceptual—that have different ontological and episte-

mological characteristics and meaning.  Therefore, it allows

a combination of employing different research methods in a

research inquiry to develop multifaceted insights on different

objects of research that have different characteristics and

meaning.

We suggest that the paradigm should not be an obstacle to

conducting mixed methods research in IS.  Our view is that in

order to find plausible and theoretically sound answers to a

research question and to develop substantive theory for

various phenomena related to information systems, IS

researchers should be able to mix and match their para-

digmatic views and still conduct rigorous mixed methods

research.  The three paradigmatic choices that we describe

here will help IS researchers justify their paradigmatic (e.g.,

epistemological and ontological) positions.  Although we do

not suggest superiority of any particular paradigm of mixed

methods research, we note that critical realism has gained

much attention in the IS literature recently (Mingers 2004a,

2004b, 2004c).  Drawing on Mingers, we suggest that critical

realism is a particularly suitable paradigmatic choice for

mixed methods IS research because of the dynamic nature and

contextual richness of the IS discipline (e.g., different types

of object of knowledge—physical, social, and conceptual)

that can be adequately examined and theorized using a variety

of methods in the same research study.

Strategy for Mixed Methods Design

As noted earlier, mixed methods scholars have suggested

several design strategies.  Two of the most widely used mixed

methods research designs are:  concurrent and sequential

(Creswell et al. 2003).  In a concurrent design, quantitative

and qualitative data are collected and analyzed in parallel and

then merged for a complete understanding of a phenomenon

or to compare individual results.  In contrast, in a sequential

mixed methods design, quantitative and qualitative data

collection and analyses are implemented in different phases

and each is integrated in a separate phase.  Although both

design options have advantages and disadvantages, we

suggest that IS scholars should develop a design strategy in

keeping with their research questions and objectives.  If the
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broad goal of an IS research inquiry is to understand a

phenomenon as it happens (e.g., a new IS implementation, a

software development project), a concurrent mixed methods

design approach should be employed.  In contrast, if

researchers expect that findings from a qualitative (or a

quantitative) study will theoretically and/or empirically

inform a later quantitative (or a qualitative) study, a sequential

approach should be taken. For example, in the context of IS

research, if the goal of a researcher is to understand the

impacts of an IS implementation on employees’ job

characteristics, a concurrent mixed methods research is

perhaps appropriate because researchers will not be able to

capture the immediate impacts of an IS on employees’ jobs in

a sequential design.  Also, if the goal of a research inquiry is

to study changes in employees’ perceptions during an IS

implementation (e.g., Boudreau and Robey 2005; Compeau

and Higgins 1995; Morris and Venkatesh 2010), a concurrent

approach would help to capture changes over time, both

quantitatively and qualitatively.  A concurrent approach is

preferred due to the nature of the changes being studied and

the potential impact of time on the changes.  A sequential

approach could make it difficult to discern, for example,

whether the changes that are identified are associated with the

timing of the change or with the method of data collection.

If, however, the objective of a research effort is to understand

employees’ reactions toward a new type of IS and the

researcher expects to develop a set of new factors, he or she

can take a sequential approach in which a core set of factors

related to employees’ reactions is developed from interviews

and then a theory leveraging these factors is developed.  The

researcher could then conduct a quantitative study among a

larger sample of employees to garner further empirical sup-

port for the new theory.  Unlike the concurrent approach, the

sequential approach requires IS researchers to think carefully

about whether a qualitative or a quantitative study should be

conducted first.  Our suggestion is that if IS researchers plan

to conduct a study for which a strong theoretical foundation

already exists, but the context of the research is novel or pre-

vious findings were fragmented and/or inconclusive, they may

consider conducting a quantitative study first followed by a

qualitative study to offer additional insights based on the

context-specific findings or reasons for fragmented and/or

inconclusive results in previous studies.  In contrast, if there

is no strong theoretical foundation for a research inquiry, we

suggest that IS researchers conduct a qualitative study first to

inductively develop a theoretical perspective (e.g., constructs

and relationships) followed by a quantitative study to validate

this theory.  Regardless of the approach taken, the goal of a

sequential research design is to leverage the findings from the

first study to inform the second study and add richness to the

overall study.

Strategy for Mixed Methods Data Analysis

Data analysis in mixed methods research should be done

rigorously following the standards that are generally accep-

table in quantitative and qualitative research.  In our review

of mixed methods research in IS, we found that there is

typically a dominant study in mixed methods papers (see

Table 2).  The dominant study is usually characterized by

rigorous data collection and analysis, whereas the nondomi-

nant study is often presented in a manner that appears less

rigorous with respect to data collection and/or analysis.  For

instance, in Pavlou and Fygenson (2006), the quantitative

study was the dominant component of mixed methods

research.  The authors did not provide many details about

their data collection and analysis for the nondominant quali-

tative study.  In general, if the objective of a mixed methods

research study is to generate a set of factors from a qualitative

study and then test these factors in a quantitative study, we

observed a tendency to conduct the data analysis in the

qualitative study without the rigor that typically characterizes

qualitative data analysis.

Similarly, we noticed that if a qualitative study is the main

thrust of a mixed methods research study, the quantitative

analysis is presented with less detail than would typically be

expected in a quantitative study.  Dominance of one particular

study in mixed methods research is sometimes desirable due

to the nature of the research inquiry.  Neither of the situations

that we just discussed is appropriate for or desirable in mixed

methods research.  We urge IS researchers to develop a stra-

tegy for mixed methods data analysis in which both quan-

titative and qualitative data are analyzed rigorously so that

useful and credible inferences can be made from these

individual analyses.  More importantly, the quality of infer-

ences from qualitative and quantitative studies contributes

greatly to the process of developing high quality meta-

inferences, which we discuss in greater detail in the next

point.  Given that the actual process of analyzing qualitative

and quantitative data in IS depends on the research questions,

model, and contexts, a detailed discussion of this process is

beyond the scope of the paper.

Development of Meta-Inferences

We define meta-inferences as theoretical statements, narra-

tives, or a story inferred from an integration of findings from

quantitative and qualitative strands of mixed methods

research.  Our review of IS research employing a mixed

methods approach revealed that, in many cases, researchers

did not offer meta-inferences (see Table 2).  They kept the

findings from the qualitative and quantitative studies separate

and did not offer a holistic explanation of the phenomenon of
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interest by combining findings from both qualitative and

quantitative studies.  We suggest that drawing meta-

inferences is a critical and essential aspect of mixed methods

research and IS researchers, editors, and reviewers need to be

aware of the importance of meta-inferences in mixed methods

research.  In fact, if researchers fail to provide and explain

meta-inferences, the very objective of conducting a mixed

methods research study is not achieved.  Development of high

quality meta-inferences largely depends on the quality of the

data analysis in the qualitative and quantitative studies of

mixed methods research.  Although we do not intend to pro-

vide specific guidelines regarding the length and structure of

how meta-inferences should be written in a paper, we suggest

that the length and structure will depend on the context and

insights gained from each strand (i.e., quantitative or quali-

tative study) of mixed methods research.  For instance, Ang

and Slaughter (2001) updated their research model based on

the findings from a mixed methods study and proposed a

substantive theory of IS professionals’ job characteristics and

job outcomes integrating the findings from quantitative and

qualitative studies.  In contrast, Ramiller and Swanson (2003)

provided brief theoretical statements triangulating findings

from their mixed methods study.

Given that meta-inferences are essentially theoretical state-

ments about a phenomenon, its interrelated components, and

boundary conditions, the process of developing meta-

inferences is conceptually similar to the process of theory

development from observation—in this case, the observations

are the findings from the qualitative and quantitative analyses.

The core process of developing meta-inferences is essentially

an inductive one (e.g., moving from specific observations to

broader generalizations and theories).  However, this process

can be a part of a research inquiry that is either inductive or

deductive.  Locke (2007) provided a detailed discussion of

inductive theory building and called for journal editors to

make changes in editorial policies to encourage articles that

develop theories inductively.  We suggest that Locke’s guide-

lines for developing theories inductively are pertinent to the

process of developing meta-inferences.  In particular, he sug-

gested that researchers should first develop a substantial body

of observations (or data) to be able to formulate valid con-

cepts that are fundamental building blocks of a theory.

According to Locke, researchers then need to look for

evidence of causality and identify causal mechanisms.  Given

that researchers conducting mixed methods research analyze

both qualitative and quantitative data, they are in a position to

develop a substantial and authoritative body of observations

that can be used to formulate a unified body of valid concepts

and theoretical mechanisms—that is, meta-inferences.

Once researchers have valid inferences from qualitative and

quantitative studies separately, we suggest they develop a

meta-inference analysis path:  the route they will take to

develop meta-inferences.  The analysis path could be one of

the following, depending on the mixed methods design

strategies:

� merging of qualitative and quantitative findings  meta-

inferences

� quantitative findings  qualitative findings  meta-

inferences

� qualitative findings  quantitative findings  meta-

inferences

These paths suggest that meta-inferences can be developed

irrespective of mixed methods design strategies.  The purpose

of this path is to help researchers manage potential informa-

tion overload.  Once the path is set, IS researchers can then

take one of the following two approaches as they develop

meta-inferences:  bracketing and bridging (Lewis and Grimes

1999).  Bracketing is the process of incorporating a diverse

and/or opposing view of the phenomenon of interest.  The

goal of bracketing is to ensure that researchers capture contra-

dictions and oppositions from qualitative and quantitative

findings and attempt to theorize the nature and source of these

contradictions and/or oppositions.  This process is well suited

for concurrent mixed methods research, particularly when the

quantitative and qualitative findings do not agree.  The con-

cept of bracketing is consistent with the notion of exploration

and exploitation of breakdowns in which empirical findings

cannot easily be explained by available theories (Alvesson

and Kärreman 2007).  The process of breakdown can help

researchers develop new understanding from mysteries or

surprises in findings.  We suggest that when researchers

encounter a breakdown in either qualitative or quantitative

strands in mixed methods research, they take this opportunity

to solve the mystery in the findings by developing meta-

inferences.  Bridging is the process of developing a consensus

between qualitative and quantitative findings.  Bridging helps

a researcher understand transitions and other boundary condi-

tions related to his or her research model and context. 

Although bridging can be a valuable process for generating

meta-inferences from a concurrent design, we suggest that it

is particularly suitable for sequential mixed methods research

in which researchers seek to provide a developmental or

expanded view of a phenomenon of interest.  We suggest that

IS researchers will be able to develop a theoretically plausible

integrative understanding from qualitative and quantitative

studies through a process of induction that incorporates dif-

ferent theory development processes, such as bracketing and

bridging.  This understanding is essentially what we refer to

as meta-inferences.  The overarching goal of developing

meta-inferences is to go beyond the findings from each study

and develop an in-depth theoretical understanding that a
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single study cannot offer:  a substantive theory of a

phenomenon of interest.

Assessing the Quality of Meta-Inferences 

Table 2 shows that a majority of mixed methods papers did

not provide an explicit discussion of validation related to the

mixed methods design and findings.  Further, although these

papers discussed validation of quantitative measures and

results, a majority of them did not offer such a discussion for

the qualitative part of the study.  This review naturally sug-

gests that there is a need in the IS literature to develop guide-

lines regarding validation of mixed methods research.  These

guidelines will help editors, reviewers, and readers to assess

the quality and extent of rigor of mixed methods research.  IS

researchers will be able to follow these guidelines when

conducting and reporting mixed methods research.  Building

on recent guidelines for mixed methods research (Creswell

and Clark 2007; Onwuegbuzie and Johnson 2006; Tashakkori

and Teddlie 2008; Teddlie and Tashakkori 2003, 2009), we

offer the following broad guidelines for validation in mixed

methods research in IS.  Table 5 provides a summary of these

guidelines.

Quantitative and Qualitative Validation

IS researchers should discuss the validity of their design,

analysis, and findings within the context of both quantitative

and qualitative research.  In other words, researchers should

discuss validation in quantitative research and qualitative

research independently before discussing validation for the

mixed methods meta-inferences.  As suggested by Lee and

Hubona (2009), IS researchers should attempt to validate the

formation (i.e., formative validity) and the testing (i.e.,

summative validity) of their theoretical propositions in both

quantitative and qualitative studies that are conducted as part

of the mixed methods design.  Lee and Hubona offered

detailed guidelines on how researchers can establish forma-

tive and summative validity for both quantitative and quali-

tative research, and the interested reader is referred to their

extensive discussion.  Given that quantitative research has a

long tradition of assessing and reporting validation, traditional

approaches to validation in quantitative studies (i.e., design

validity, measurement validity, and inferential validity; see

Table 4) should not be avoided in mixed methods research.

As noted earlier, unlike quantitative methods, qualitative

methods do not offer generally accepted validation guidelines. 

Our view is that while a majority of IS qualitative research

takes an implicit approach to validation by providing rich and

immersive discussions of research contexts, data collection

processes, and data analysis approaches, there is still a need

to consider how these discussions address the three major

groups of qualitative validation presented in Table 4:  design

validity, analytical validity, and inferential validity.  Although

the choice of a specific validation type within each category

remains a decision of the researcher, we believe that an

explicit, albeit short, discussion of validation in qualitative

research will help not only develop a healthy tradition of

qualitative research in IS, but also create a bridge between

quantitative and qualitative worldviews by creating a common

language of research.

We suggest that after discussing validation in both qualitative

and quantitative strands, IS researchers need to explicitly dis-

cuss validation for the mixed methods part of their research.

In particular, they need to provide a rigorous assessment of

validation of the meta-inferences derived from mixed methods

research.  We discuss this further below.  We urge that, when

evaluating theoretical contributions of mixed methods

research, editors, reviewers, and readers of IS research need

to assess the quality and rigor of the validation aspects of all

three components of mixed methods research (i.e., qualitative,

quantitative, and mixed methods meta-inferences).  In the

next section, we offer an integrated framework for assessing

validation of these three components.

Mixed Methods Validation

When it comes to validation, we suggest that IS researchers

use mixed methods research nomenclature that has been

proposed recently in order to avoid conceptual confusion

related to validation in a mixed methods approach, and in

qualitative and quantitative research (Teddlie and Tashakkori

2003, 2009).  We suggest that when IS researchers discuss

validation in quantitative and qualitative research, they should

use the well-accepted nomenclature within quantitative or

qualitative research paradigms in IS.  However, when dis-

cussing validation in mixed methods research, the nomen-

clature developed by Teddlie and Tashakkori (2003, 2009)

can help differentiate mixed methods validation from quanti-

tative or qualitative validation.  If the use of mixed methods

research nomenclature becomes a norm in the IS literature, it

will help editors, reviewers, and readers better understand the

discussion of mixed methods research validation.

Validation in mixed methods research is essentially assessing

the quality of findings and/or inference from all of the data

(both quantitative and qualitative) in the research inquiry

(Teddlie and Tashakkori 2003, 2009).  In other words, infer-

ence quality has to be assessed on the overall findings from
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Table 5.  Summary of Mixed Methods Research Guidelines

Area Guideline Author Considerations Editor/Reviewer Evaluations

(1) Decide on the

appropriateness of a

mixed methods

approach.

Carefully think about the research

questions, objectives, and contexts

to decide on the appropriateness of

a mixed methods approach for the

research.  Explication of the broad

and specific research objective is

important to establish the

appropriateness and utility of mixed

methods research.  

Understand the core objective of a research inquiry to assess

whether mixed methods research is appropriate for an inquiry. 

For example, if the theoretical/causal mechanisms/processes

are not clear in a quantitative paper, after carefully

considering the practicality, ask authors to collect qualitative

data (e.g., interview, focus groups) to unearth these

mechanisms and processes.  

(2) Develop a strategy

for mixed methods

research design.

Carefully select a mixed methods

design strategy that is appropriate

for the research questions, objec-

tives, and contexts (see Table 6 for

the definition of design suitability

and adequacy).  

Evaluate the appropriateness of a mixed methods research

design from two perspectives:  research objective and

theoretical contributions.  For example, if the objective of a

research inquiry is to identify and test theoretical constructs

and mechanisms in a new context, a qualitative study followed

by a quantitative study is appropriate (i.e., sequential design).  

(3) Develop a strategy

for analyzing mixed

methods data.

Develop a strategy for rigorously

analyzing mixed methods data.  A

cursory analysis of qualitative data

followed by a rigorous analysis of

quantitative data or vice versa is

not desirable.  

While recognizing the practical challenges of collecting,

analyzing, and reporting both qualitative and quantitative data

in a single research inquiry, apply the same standards for rigor

as would typically be applied in evaluating the analysis quality

of other quantitative and qualitative studies.  

(4) Draw meta-

inferences from

mixed methods

results.  

Integrate inferences from the

qualitative and quantitative studies

in order to draw meta-inferences.  

Ensure that authors draw meta-inferences from mixed

methods research.  Evaluation of meta-inferences should be

done from the perspective of the research objective and

theoretical contributions to make sure the authors draw and

report appropriate meta-inferences.  

(1) Discuss validation

within quantitative

and qualitative

research.

Discuss validation for both

quantitative and qualitative studies. 

Ensure that authors follow and report validity types that are

typically expected in a quantitative study.  For the qualitative

study, ensure that the authors provide either explicit or implicit

(e.g., rich and detailed description of the data collection and

analyses) discussion of validation.  

(2) Use mixed methods

research nomen-

clature when dis-

cussing validation.

When discussing mixed methods

validation, use mixed methods

research nomenclature.  

Ensure that the authors use consistent nomenclature for

reporting mixed methods research validation.  

(3) Discuss validation of

mixed methods

findings and/or

meta-inference(s).  

Mixed methods research validation

should be assessed on the overall

findings from mixed methods

research, not from the individual

studies.  

Assess the quality of integration of qualitative and quantitative

results.  The quality should be assessed in light of the

theoretical contributions.  

(4) Discuss validation

from a research

design point of view.  

Discuss validation from the

standpoint of the overall mixed

methods design chosen for a study

or research inquiry.

Assess the quality of meta-inferences from the standpoint of

the overall mixed methods design chosen by IS researchers

(e.g., concurrent or sequential).  

(5) Discuss potential

threats and

remedies.

Discuss the potential threats to

validity that may arise during data

collection and analysis.

Evaluate the discussion of potential threats using the same

standard that is typically used in rigorously conducted

qualitative and quantitative studies.  

mixed methods research (i.e., meta-inferences).  We suggest

that, while IS researchers need to establish validity of quali-

tative and quantitative strands of mixed method research, they

also need to provide an explicit discussion and assessment of

how they have integrated findings (i.e., meta-inferences) from

both qualitative and quantitative studies and the quality of this

integration (i.e., inference quality).  This discussion will help

editors, reviewers, and readers understand whether meta-

inferences are consistent with the research objectives and

make substantive theoretical contributions.
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Consistent with Creswell and Clark (2007), we suggest that IS

researchers discuss validation from the standpoint of the

overall mixed methods design chosen for a research inquiry.

Creswell and Clark proposed that the discussion of validation

should be different for concurrent designs as opposed to

sequential designs because researchers may employ different

approaches to develop meta-inferences in these designs.  For

example, in a concurrent design, researchers tend to merge

qualitative and quantitative data by transforming one type of

data to make qualitative and quantitative data comparable

(Creswell and Clark 2007).  Although some researchers may

choose not to transform data as such, the process of merging

in both approaches (transforming or not-transforming) is

challenging and requires additional discussion to achieve ade-

quate inference quality.  In the case of sequential design, we

suggest that IS researchers discuss validation in keeping with

whether they conducted the qualitative study first or the quan-

titative study first.  Meta-inferences and associated discus-

sions of inference quality will be different in both designs

because the process of developing meta-inferences was essen-

tially different.  Research goals and intended contributions are

also different in these two design approaches.  We urge

editors, reviewers, and readers to assess the quality of meta-

inferences from the standpoint of the overall mixed methods

design.

Finally, we suggest that IS researchers discuss the potential

threats to validity that may arise during data collection and

analysis.  This discussion should be provided for both quali-

tative and quantitative strands of mixed methods research.  IS

researchers should also discuss what actions they took to

overcome or minimize these threats.  The types of threats may

vary among different types of mixed methods research

designs.  Regardless, it is important to discuss them in order

to enhance the overall inference quality of mixed methods

research.

An Integrative Framework for Validation
in Mixed Methods Research in IS

Building on the recent literature on mixed methods research,

we present an integrative framework for assessing inference

quality in mixed methods research in IS (see Table 6).  The

integrative framework provides definitions and examples of

a set of quality criteria that mixed methods research needs to

have to facilitate accurate and meaningful inferences.  In

addition to the framework, we present a diagram showing the

process of conducting mixed methods research and assessing

inference quality (see Figure 1).  We expect that the frame-

work and the process diagram presented in this article will

help IS researchers conduct high quality mixed methods

research and apply appropriate validation principles.

The integrative framework has three key characteristics. 

First, it offers a rigorous set of criteria for assessing the

inference quality of mixed methods research.  We suggest that

conducting high quality quantitative and qualitative studies in

mixed methods research does not necessarily guarantee high

inference quality of mixed methods research.  Therefore, IS

researchers need to focus on how they leverage inferences

from quantitative and qualitative studies to generate meta-

inferences.  Second, the integrative framework focuses pri-

marily on the integration aspects of mixed methods research

that are often overlooked in much mixed methods research in

IS.  As noted earlier, the fundamental goal of mixed methods

research is to integrate inferences from quantitative and

qualitative studies.  This integration can be done through the

process of compare, contrast, infuse, link, and blend (Bryman

2007).  Our framework offers practical guidelines for the

integration of qualitative and quantitative findings.  Finally,

the integrative framework does go beyond what we currently

know about validation quality in quantitative and qualitative

research.  The framework essentially suggests that although

quantitative and qualitative studies have their own validation

principles (that should be applied during a mixed method

research study), the focus should be on the quality of

integrative inferences or meta-inferences that provide holistic

insights on the phenomena of interest.

The integrative framework presented in Table 6 incorporates

two aspects of inference quality:  design quality and explana-

tion quality.  Our view of design quality is consistent with

Teddlie and Tashakkori (2003, 2009) in that we suggest IS

researchers need to rigorously develop a design strategy for

mixed methods research.  We go beyond their guidelines by

suggesting that for both quantitative and qualitative strands,

IS researchers need to think about design and analytic

adequacies.  In particular, we suggest that IS researchers need

to ensure that both qualitative and quantitative studies are

designed and executed rigorously following the norms and

expectations in the IS literature.  Our view of explanation

quality is different from Teddlie and Tashakkori’s (2003,

2009) interpretive rigor in that we suggest IS researchers

should follow the generally accepted validation principles for

quantitative and qualitative studies.  In addition, IS re-

searchers need to develop a rigorous strategy for the inte-

gration of findings and inferences from quantitative and

qualitative studies so that they can offer accurate and useful

meta-inferences with a high degree of explanation quality.

The key elements of our framework are the three validation

criteria for meta-inferences from mixed methods research: 

integrative efficacy (i.e., inferences are effectively integrated

into a theoretically consistent meta-inference), integrative

correspondence (i.e., meta-inferences satisfy the initial pur-

pose of doing a mixed methods research study), and inference
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Figure 1.  The Process of Mixed Methods Research and Inference Quality (Adapted from Teddlie and

Tashakkori 2009)
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Table 6.  Integrative Framework for Mixed Methods Inference Quality*

Quality Aspects Quality Criteria Description 

Design quality:

The degree to which

a researcher has

selected the most

appropriate

procedures for

answering the

research questions

(Teddlie and

Tashakkori 2009).  

Design suitability/

appropriateness

The degree to which methods selected and research design employed are appropriate for

answering the research question.  For example, researchers need to select appropriate

quantitative (e.g., survey) and qualitative (e.g., interview) methodologies and decide whether

they will conduct parallel or sequential mixed methods research.  

Design adequacy Quantitative:  The degree to which the design components for the quantitative part (e.g.,

sampling, measures, data collection procedures) are implemented with acceptable quality

and rigor.  Indicators of inference quality include reliability and internal validity (Shadish et al.

2002; Teddlie and Tashakkori 2009).  

Qualitative:  The degree to which the qualitative design components are implemented with

acceptable quality and rigor.  Indicators of inference quality include credibility and

dependability (Teddlie and Tashakkori 2009).  

Analytic adequacy Quantitative:  The degree to which the quantitative data analysis procedures/strategies are

appropriate and adequate to provide plausible answers to the research questions.  An

indicator of inference quality is statistical conclusion validity (Shadish et al. 2002).  

Qualitative:  The degree to which qualitative data analysis procedures/strategies are

appropriate and adequate to provide plausible answers to the research questions.  Indicators

of quality include theoretical validity and plausibility.  

Explanation quality:

The degree to which

credible

interpretations have

been made on the

basis of obtained

results (Lincoln and

Guba 2000;

Tashakori and

Teddlie 2003b).

Quantitative

inferences

The degree to which interpretations from the quantitative analysis closely follow the relevant

findings, consistent with theory and the state of knowledge in the field, and are generalizable. 

Indicators of quality include internal validity, statistical conclusion validity, and external

validity.  

Qualitative

inferences

The degree to which interpretations from the qualitative analysis closely follow the relevant

findings, consistent with theory and the state of knowledge in the field, and are transferable. 

Indicators of quality include credibility, confirmability, and transferability.

Integrative

inference/

meta-inference

Integrative efficacy:  The degree to which inferences made in each strand of a mixed

methods research inquiry are effectively integrated into a theoretically consistent

meta-inference.  

Inference transferability:  The degree to which meta-inferences from mixed methods research

are generalizable or transferable to other contexts or settings.  

Integrative correspondence:  The degree to which meta-inferences from mixed methods

research satisfy the initial purpose (see Table 1) for using a mixed methods approach.  

*Adapted from Tashakkori and Teddlie (2008) and Teddlie and Tashakkori (2009, 2003).  While Teddlie and Tashakkori used the term interpretive

rigor as the second aspect of inference quality, we refer it as explanation quality in this table to avoid the potential confusion with interpretive

research, a major paradigm of qualitative research in the IS literature.

transferability (i.e., meta-inferences are generalizable to other

contexts and settings).  Integrative efficacy does not neces-

sarily mean that findings from qualitative and quantitative

studies will have to produce a single understanding of the

phenomenon of interest (Tashakkori and Teddlie 2008;

Teddlie and Tashakkori 2009).  Instead, it refers to the quality

of comparison, contrast, infusion, linkage, and blending of

findings from both strands of mixed methods research

(Bryman 2007).  Integrative correspondence is important to

ensure that researchers employ a mixed methods research

approach in keeping with an overarching research objective. 

In other words, if quantitative and qualitative studies are

conducted to achieve different research objectives, it will be

difficult to justify that the mixed methods approach has a high

degree of integrative correspondence, even if the studies were

conducted within the same research project.  Finally, we

suggest that IS researchers discuss boundary conditions (e.g.,

contexts) of meta-inferences from mixed methods research to

delineate the generalizability of meta-inferences to other

contexts.

Figure 1 provides an overview of the process for conducting

mixed methods research and assessing inference quality.  This

process is consistent with our fundamental position on mixed

methods research that IS researchers need to ensure a high

quality design and incorporate inferences for both qualitative

and quantitative strands of mixed methods research.  Once

these criteria are met, IS researchers can move to the integra-

tive inference and/or meta-inference stage and assess whether

their meta-inferences meet the criteria mentioned in the inte-
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grative framework (i.e., integrative efficacy, integrative corre-

spondence, and inference transferability).  As shown in to

Figure 1, if these inference quality criteria are met, IS

researchers can feel confident about the overall inference

quality of mixed methods research and be able to report

findings from mixed methods research.  Thus, the process

diagram will help IS researchers combine the general guide-

lines for conducting mixed methods research (Table 5) and

the integrative framework for assessing inference quality in

mixed methods research (Table 6) by highlighting specific

decision points in which researchers have to compare the

quality and rigor of their work to the guidelines provided in

the integrative framework for assessing inference quality.

Applying the Guidelines: 
Two Illustrations

We illustrate the applicability of our guidelines using two

published mixed methods papers from the IS literature.  The

first paper, by Bhattacherjee and Premkumar (2004), studied

changes in users’ beliefs about usefulness and attitudes

toward IS use.  The second paper, by Piccoli and Ives (2003),

examined the role of behavioral control on trust decline in

virtual teams.  Both papers were published in MIS Quarterly.

It is important to note that the purpose of this discussion is not

to critique the application of the mixed methods approach in

these papers.  Instead, our goal is to demonstrate how our

guidelines can be used to understand and apply the process of

conducting and validating mixed methods research in IS.

Further, we expect that this discussion will help to demon-

strate the value of meta-inferences and inference quality. 

Bhattacherjee and Premkumar

Bhattacherjee and Premkumar (2004), studied one of the most

enduring questions in IS research:  Why do individuals use an

IS?  Although much prior research employing the technology

acceptance model (TAM; for a review, see Venkatesh et al.

2003) and other user acceptance models has provided rich

insights to answer this question, Bhattacherjee and Prem-

kumar offered an alternative conjecture.  They hypothesized

that a change in users’ beliefs and attitudes toward an IS over

time could explain why and how users form intentions to

continue using an IS.  They postulated a two-stage model of

cognition change in which a pre-usage belief (i.e., perceived

usefulness of an IS) and attitude toward an IS influence the

usage stage belief and attitude respectively.  Pre-usage per-

ceived usefulness was also theorized to influence usage stage

disconfirmation and satisfaction.  Finally, the usage stage,

perceived usefulness, and attitude were expected to influence

users’ continuance intention.  Bhattacherjee and Premkumar

conducted two longitudinal studies to test their research

model.  They used a survey methodology to collect quanti-

tative data and open-ended interview questions to collect

qualitative data.  The model was tested using a quantitative

approach in which constructs were measured using pre-

validated items and a statistical technique (i.e., partial least

squares; PLS) was used to analyze the quantitative data. 

Qualitative data were content analyzed to create general

themes representing the core constructs of the research model.

Application of the General Guidelines

In this section, we discuss the selection and application of

mixed methods by Bhattacherjee and Premkumar using the

general guidelines of mixed methods research that we pre-

sented earlier (see Table 5).  First, although Bhattacherjee and

Premkumar did not offer an explicit discussion of the appro-

priateness of a mixed methods approach, they did mention

that their sole purpose for conducting qualitative analysis was

to triangulate and validate their quantitative results.  We sug-

gest that a clear depiction of the purpose of employing a

mixed methods approach is critical to demonstrate the appro-

priateness of conducting mixed methods research.  Given that

Bhattacherjee and Premkumar were interested in providing a

novel theoretical perspective in the context of IS adoption and

use and they were conducting two different longitudinal

studies, we believe that they were expecting unanticipated

results from the quantitative analysis.  Therefore, they were

likely interested in using the qualitative analysis to validate

the findings from the quantitative analysis.  Overall, we

believe that they satisfied two purposes of conducting mixed

methods research from Table 1:  corroboration/confirmation

and expansion.  Although corroboration/confirmation was the

explicit purpose mentioned by Bhattacherjee and Premkumar

because they wanted to use the qualitative study to garner

additional credibility for their quantitative findings, expansion

was an implicit purpose for them because they wanted to gain

additional insights into the nature and causes of hypothesized

relationship in the research model.

Second, Bhattacherjee and Premkumar adopted a concurrent

mixed methods design strategy in which qualitative and quan-

titative data were collected simultaneously.  Given that this

was a longitudinal study to understand change in users’

beliefs about usefulness and attitudes toward IS use over time,

it was critical that both qualitative and quantitative data were

collected at the same time so that change could be measured

and interpreted accurately using both types of data.  Further,
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given that the purpose of the qualitative analysis was to

validate the findings from the quantitative analysis, if quan-

titative and qualitative data were collected sequentially, it

would have been difficult to achieve this objective because

users’ perceptions of IS might change by the time qualitative

data would have been collected.  Bhattacherjee and Prem-

kumar developed a convincing strategy to analyze both quan-

titative and qualitative data.  Quantitative data were analyzed

using well-established statistical tools.  Quantitative valida-

tion was assessed rigorously.  Qualitative data were analyzed

using a content analysis approach performed by three inde-

pendent judges who were not aware of the objective of this

study.  Overall, the strategy for analyzing mixed methods data

was executed well in this paper.

Finally, Bhattacherjee and Premkumar integrated the findings

from quantitative and qualitative analyses and offered insight-

ful meta-inferences.  Consistent with our guidelines, Bhat-

tacherjee and Premkumar compared and merged findings from

both qualitative and quantitative studies to develop meta-

inferences.  For example, they noted (p. 247):

These responses validated our choice of usefulness

as the most salient belief driving IT usage behaviors

and the core belief of interest to this study.  How-

ever, other beliefs, such as usability (e.g., “The pro-

gram takes too long to load”), lack of time (e.g., “It

is helpful, but I worry that I will not have the time to

use it”), and compatibility (e.g., “The software is

extremely negative because I don’t want to be taught

by a computer”), also influenced subjects’ CBT

usage intentions, albeit to a lesser extent, and may

have  contributed to some of the unexplained vari-

ance in our PLS models.  Subject responses corro-

borated the central role of disconfirmation in

influencing later-stage usefulness perceptions and

intentions.

Although Bhattacherjee and Premkumar could have elabor-

ated on the meta-inferences, particularly in light of the three

research questions they mentioned in the introduction, we

acknowledge their rigorous data analysis approach for the

quantitative and qualitative strands of the mixed methods

approach and discussion of meta-inferences to integrate the

findings from both strands.  This discussion clearly suggests

that our general guidelines for conducting mixed methods

research can be useful to understand how IS researchers make

and execute important decisions related to the appropriateness

of mixed methods research, selection of mixed methods

research design, and data analysis strategies and presentation

of meta-inferences from mixed methods results.

Application of the Validation Framework 

When we assess the paper in light of the integrative frame-

work for mixed methods inference quality, we see that the

paper had a high inference quality.  The paper has substantial

design quality (see Table 6) because the authors selected

appropriate and rigorous design and analytic approaches for

both quantitative and qualitative studies.  For example, the

authors reported reliability and validity of measures in the

quantitative analysis.  Although not the only way to assess

reliability, they discussed inter-rater reliability related to their

qualitative data analysis.  Further, although the authors did

not explicate it in the paper, the use of independent judges and

a theoretically developed classification scheme for coding

purposes helped ensure theoretical validity and plausibility of

the qualitative findings.  With respect to explanation quality,

we observe that the quality of quantitative and qualitative

inferences was high.  However, there was no explicit discus-

sion regarding the validity of qualitative inferences, such as

credibility, confirmability, and transferability.  Although we

suggest that an explicit discussion of validity is helpful, we

believe that the discussion of the data collection and analysis

in Bhattacherjee and Premkumar provides adequate evidence

of credibility, confirmability, and transferability.

When we examine the quality of integrative and/or meta-

inferences, we clearly see an effort to ensure a high degree of

integrative efficacy and correspondence.  In other words, the

authors were able to integrate their findings from the quanti-

tative and qualitative analyses into a theoretically consistent

meta-inference.  The meta-inference was also consistent with

the proposed research model and relationships.  Although the

authors did not explicitly mention the transferability of meta-

inference, they acknowledged it as a limitation of the study.

Based on the validation guidelines, we suggest that this paper

has high inference quality.  Overall, although we believe that

the Bhattacherjee and Premkumar paper could offer a richer

theoretical discussion of meta-inferences, we still consider it

an exemplar of a well-conducted mixed methods research

study in the IS literature for the purpose of corroborating/

confirming and/or expansion.

Piccoli and Ives

The Piccoli and Ives (2003) paper is different from the

Bhattacherjee and Premkumar paper in that the purpose of the

mixed methods approach in this paper is completeness or

expansion as opposed to corroboration/confirmation (see

Table 1).  Piccoli and Ives conducted a longitudinal study of

virtual teams to understand the impact of behavioral control
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on trust.  They found that behavioral control had a negative

influence on trust.  In particular, they found that a high degree

of behavioral control led to declining trust in virtual teams.

They employed a concurrent mixed methods approach in

which trust (i.e., dependent variable) was measured using a

quantitative approach and various aspects of behavioral con-

trol (i.e., independent variables) were assessed using a

qualitative approach.

Application of the General Guidelines

As we found in the Bhattacherjee and Premkumar paper, the

appropriateness of mixed methods research was also not

clearly described in the Piccoli and Ives paper.   Although the

authors mentioned that the use of a mixed methods approach

would minimize the threat of mono-method variance, our

guidelines suggest that the appropriateness of mixed methods

research should primarily be driven by the research questions,

objectives, and contexts.  This aspect of our guidelines was

not followed in this paper.  However, the other aspects of our

general guidelines, such as selection of the mixed methods

research design, data analysis approach, and presentation of

meta-inferences, were clearly incorporated. The authors

provided a rigorous discussion of how they developed and

executed the research design.  Although they discussed the

generally accepted quantitative validation principles, they

took an implicit approach in terms of addressing the issues

related to qualitative validity.  They provided rich and immer-

sive descriptions of their data collection and analysis.

In terms of the data analysis, the quantitative data were

analyzed using appropriate statistical techniques (e.g., t-tests

and ANCOVA), and the qualitative data were analyzed using

a coding and data reduction approach.  Given that the depen-

dent variable was measured using a quantitative approach and

independent variables were assessed using a qualitative

approach, we suggest that the authors did not have to offer a

separate discussion of meta-inferences because the results

section already provides a substantial discussion of meta-

inferences. By triangulating quantitative and qualitative

results, the authors offered rich insights on the process by

which behavioral control has a negative influence on trust in

virtual teams.  An example of meta-inferences from Piccoli

and Ives (p. 386) is

In summary, behavior control mechanisms do appear

to increase team members’ vigilance and the sali-

ence of reneging and incongruence incidents the

team experiences during the project.  In so doing,

they increase the likelihood that these incidents will

be detected and lead to trust decline.  Conversely, in

teams that experience no incidents, or that only

experience some early incidents, behavior control

has no detectable effect on trust.

Application of the Validation Framework 

Consistent with our integrative framework of inference

quality, the authors did provide a discussion of design quality.

In particular, they discussed the data collection procedure and

analysis approach for both qualitative and quantitative strands

of a mixed methods approach.  The authors discussed the

design adequacy of the quantitative data (e.g., reliability,

validity).  However, they did not provide an explicit discus-

sion of design adequacy for the qualitative data (e.g., credi-

bility).  They did provide rich descriptions of their data

collection and analysis strategies.  In fact, their data analysis

discussion indicated a great deal of rigor and legitimacy.

Similarly, Piccoli and Ives did not provide an explicit discus-

sion of the explanation quality of qualitative data (e.g.,

confirmability, transferability).  Although we note that Piccoli

and Ives provided a rich description of their context, data

collection process, and data analysis approach, indicating that

there is certainly a high degree of credibility, confirmability,

and transferability of their findings, we suggest that an expli-

cit discussion of how different aspects of their data collection

and analysis process addressed these types of validity would

be beneficial to the broad IS research community.

Nonetheless, we found that the inference quality of meta-

inferences was substantially high because the authors were

able to effectively integrate the findings from qualitative and

quantitative data to demonstrate a high quality of integrative

efficacy.  With respect to integrative correspondence, it is

clear that the authors were able to achieve the objective of

mixed methods research that they articulated at the outset of

the paper.  By measuring dependent and independent vari-

ables separately, the authors were able to minimize the threat

of mono-method variance.  However, as we noted earlier, the

objective of employing a mixed methods approach (i.e., to

minimize the threat of mono-method variance) was not clearly

aligned with the overall research objective and context of this

paper (i.e., to understand the impact of behavioral control on

trust), thus limiting our ability to assess the value of mixed

methods research in this context.  Nevertheless, we suggest

that the Piccoli and Ives paper is an exemplar of a well-

conducted mixed methods research study in the IS literature

for the purpose of completeness or expansion.
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Discussion

Our primary goal in this paper is to facilitate discourse on

mixed methods research in IS, with a particular focus on

encouraging and assisting IS researchers to conduct high

quality, rigorous mixed methods research to advance the IS

discipline.  We are sensitive to the issue that a paper such as

this can be misinterpreted in at least two ways.  First, it could

be viewed that mixed methods research is now an imperative

for publication in journals, such as MIS Quarterly.  Second,

these guidelines could be seen as legislative.  In this section,

in addition to reiterating that neither of these viewpoints

represents our intention or perspective, we discuss contribu-

tions and implications of this work.  Although a mixed

methods approach clearly has certain advantages over a mono-

method approach, it is not a silver bullet to problems that are

associated with any single method.  There are also a few

limitations with the mixed methods guidelines proposed here

that must be acknowledged.  One important limitation is that

the typical amount of time and effort involved in collecting,

analyzing and validating both quantitative and qualitative data

are significantly greater than work that employs only one

method.  Overall, although our guidelines have the potential to

offer a way to integrate the strengths of two data collection

methods, it may not always be feasible or desirable to do so. 

We urge IS researchers to carefully think about their research

objectives, theoretical foundations, and context before con-

ducting mixed methods research.  This paper serves as a call

for further work to examine the integration of quantitative and

qualitative data collection methods within a single study.

Theoretical Contributions

Our key contributions are three-fold.  Our first contribution is

the delineation of an overview of mixed methods research

based on recent advances in this area.  We reviewed six

leading IS journals identified in the Senior Scholars’ Basket

of Journals (AIS 2007) to understand the state of mixed

methods research in IS.  Our review suggests that there is a

dearth of mixed methods research in IS, and there are no

standards or guidelines for conducting and evaluating such

research in IS.  We also provided a set of general guidelines

for conducting mixed methods research in IS.  We focused on

three important areas in our guidelines:  (1) appropriateness

of a mixed methods approach; (2) development of meta-

inferences (i.e., substantive theory) from mixed methods

research; and (3) assessment of the quality of meta-inferences

(i.e., validation of mixed methods research).  We provided in-

depth discussions of these three areas because there has been

limited discussion and understanding of when to conduct

mixed methods research (i.e., appropriateness), how to dis-

cover and develop integrative findings from mixed methods

research (i.e., meta-inferences), and how to assess the quality

of meta-inferences (i.e., validation).  This paper should ini-

tiate scholarly discourse regarding these three areas to encour-

age IS researchers to engage in high quality mixed methods

research.

Our second contribution is related to developing meta-

inferences.  We suggest that meta-inferences are essential

components of mixed methods research.  If researchers fail to

develop meta-inferences from mixed methods research, it is

difficult to develop substantive theory or make theoretical

contributions.  If researchers do not intend to develop meta-

inferences and instead plan to publish mixed methods

research in multiple publications as single method articles, the

very purpose of conducting mixed methods research will not

be achieved.  The shortage of true mixed methods research

programs seems to indicate that IS researchers indeed publish

single method articles from mixed methods research pro-

grams.  Although researchers may do so to avoid paradig-

matic, cultural, cognitive, and physical challenges associated

with conducting mixed methods research and developing

meta-inferences, we argued that such a practice will lead to

contribution shrinkages and communal disutility in the IS

literature.

Our third contribution is the development of an integrative

framework for performing and assessing validation (quality

of) for mixed methods research in IS.  Although much prog-

ress has been made on mixed methods research design and

data analysis in other social sciences disciplines, there has not

been much discussion of validation (Teddlie and Tashakkori

2003).  We developed these guidelines from the recent work

on mixed methods research and discussed it in the context of

IS research.  We expect that these guidelines will be useful in

conducting and evaluating mixed methods research in IS.  Lee

and Hubona (2009) recently provided a valuable discussion of

the importance of validation in quantitative and qualitative IS

research.  This work augments their suggestions by offering

and illustrating validation guidelines for mixed methods

research in IS.

Theoretical Implications

We believe that IS phenomena are socially constructed and

not fully deterministic.  Therefore, a purely quantitative

research approach may not always provide rich insights into

IS phenomena.  Similarly, a purely qualitative approach may

not provide findings that are robust and generalizable to other

settings because of the difficulty to collect qualitative data

from many different sources.  Consequently, a mixed methods

approach provides an opportunity for IS researchers to be
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engaged in rich theory development processes, such as

bracketing, breakdown, and bridging.  We suggest that mixed

methods research is appropriate for IS research because of the

opportunity to develop novel theoretical perspectives.  We

call for going beyond the debates on the incompatibility of

methodology and paradigmatic incommensurability, and

suggest that IS researchers take a more pragmatic approach. 

We also call for conducting more mixed methods research in

IS as it offers substantial benefits over and above mono-

method research by answering research questions that a single

method cannot answer, providing better (stronger) inferences,

and presenting a greater diversity of views.  That being said,

we suggest that IS researchers do not need to conduct

qualitative and quantitative studies to publish a single paper

unless there is clearly a need for doing so.  Our view is that,

on most occasions, the process of crafting a manuscript is

likely to be business as usual.  A combination of both

methods in one inquiry or paper is another arrow in a

researcher’s quiver for occasions when it is appropriate. 

Further, there may now be occasions when well-designed and

well-executed mixed methods studies can result in a third

paper that focuses on the meta-inferences (e.g., development

of a substantive theory on an emerging area in IS) that neither

study by itself can reveal.

  

IS is a relatively new applied social science, with roots in

multiple disciplines, such as quantitative sciences (e.g., math-

ematics, statistics), computer science and engineering, and

organizational behavior and social psychology.  IS researchers

have backgrounds in these disciplines, thus setting up an ideal

situation for conducting mixed methods research. A

researcher who has a strong background in quantitative

sciences can collaborate with a qualitative researcher to inves-

tigate a phenomenon that is of interest to both researchers.

Thus, IS researchers will be able to complement each other

and offer unique perspectives as they develop meta-inferences

in a mixed methods research inquiry.

A potential future area of inquiry related to mixed methods

research in IS relates to the increasing use of primary social

network data (see Sykes et al. 2009).  In this highly quanti-

tative methodology, for pragmatic reasons, despite their

known limitations, single items are used, which is indeed

consistent with how this methodology is applied in other

fields (e.g., Sykes et al. 2011).  An opportunity exists to

develop guidelines for mixed methods research that integrate

social network methods with qualitative methods in order to

get the best of both worlds so to speak.

With respect to evaluating the quality of meta-inferences, we

suggest that the criteria we discussed in this paper are no

different from what is used to evaluate findings from quali-

tative and quantitative studies.  The key, in our opinion, is to

develop insightful meta-inferences that, as we observed in our

review of prior research, are missing in many articles that

employed a mixed methods approach.  Insights that help

extend theory and practice will be important, as always.  In

order to encourage and evaluate work resulting from mixed

methods inquiries, journal editors should find a pool of

reviewers who can provide coverage of various methodo-

logical aspects.  It is also important to instruct such reviewers

to focus only on their areas of expertise and suspend their

biases about other methods.  Ideally, one or both reviewers

can provide their expertise on the phenomenon and/or theory

bases being used.  Ultimately, more so than any other paper,

the editor’s role becomes important as biases of reviewers

favoring one particular method may tend to bury or dismiss

the value of mixed methods research.  We call for editors to

buffer the authors from such biases and take risks when the

value of the insights, particularly the meta-inferences, or the

theoretical or practical insights, outweigh minor methodo-

logical issues.  Just as we recommended to the editors to

watch out for reviewers’ biases, we encourage reviewers to

suspend their biases about methods and focus on the insights

being gained.

Conclusions

We set out to review the current state of mixed methods

research in IS and provide guidelines to conduct mixed

methods research in IS, with a particular focus on three

important aspects of conducting mixed methods research: 

(1) appropriateness of a mixed methods approach in IS;

(2) development of meta-inferences or substantive theory

from mixed methods research; and (3) assessment of the

quality of meta-inferences of mixed methods research.

Considering the value of mixed methods research in devel-

oping novel theoretical perspectives and advancing the field,

we urge IS researchers to go beyond the rhetorical debate

related to the use of multiple methods and paradigmatic

incommensurability and consider undertaking mixed methods

research if they feel that such an approach will help them find

plausible theoretical answers to their research questions.  We

present a set of guidelines for conducting and assessing mixed

methods research in IS.  We hope that this paper will be a

launching pad for more mixed methods research in IS and the

guidelines presented here will help IS researchers conduct and

evaluate high quality mixed methods research.
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