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Mixed methods research incorporates the collection, analysis, and mixing of
qualitative and quantitative data within a single study (Creswell, 2005). It is a relatively
new approach in social science research (Tashakkori & Teddlie, 2003a). Since this
approach is in its "adolescence," there remain many unresolved issues about its use
(Tashakkori & Teddlie, 2003b). Previous research has studied the use of mixed methods
within single disciplines, but no previous study has investigated the use of mixed
methods in multiple disciplines. In addition, no review of mixed methods studies has
been augmented by interviewing mixed methods scholars.

The purpose of this qualitative study was to examine the use of mixed methods
research in the disciplines of Physics Education Research, Counseling Psychology, and
Primary Care. The findings of this study are based on three types of data including 60
empirical mixed methods articles, published discussions about mixed methods research,

and interviews with twelve mixed methods researchers.
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The analysis of these data resulted in three major findings. First, four major types
of mixed methods designs, along with common variations, were identified in the
empirical articles using the framework of Creswell, Plano Clark, Gutmann, and Hanson
(2003). Next, the current use of mixed methods within the three disciplines was
described. Finally, cross-case themes revealed attitudes that influence the use of mixed
methods, logistical and feasibility issues faced by researchers choosing a mixed methods
approach, analogies used to discuss this approach, and steps for establishing a new
research method.

The results of this study are of value to researchers who want to learn how other
researchers apply these techniques within their own studies. Methodologists can gain
new perspectives about how researchers perceive mixed methods research and the issues
involved with implementing this approach in practice. Methodologists will also have a
description of the current status of this new methodological approach and better
understanding of the process by which a new method is established within different

disciplines.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



This dissertation is dedicated to

+ Jack C. Plano
(1921 - 2002)

academic scholar,
prolific writer,
captivating storyteller
and beloved Father.

I hope that this has been worth the candle, Dad!

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



v

Acknowledgements

This dissertation, program of study, and overall endeavor into the domain of
research methodology would not have been possible without the support, encouragement,
and guidance of mentors, colleagues, friends, and family. I am indebted to each and
every one.

First and foremost I wish to acknowledge and thank my advisor, John W.
Creswell. From day one of his Foundations of Educational Research class, he has
captured and nurtured my interest in the methods and methodology of doing research. He
welcomed a physicist on to his qualitative research team and gave me the opportunities to
grow into a qualitative and mixed methods researcher and methodologist. It has been a
challenging and rewarding journey made possible through his mentoring and a wide
range of research experiences and writing opportunities. I hope this dissertation project is
but one stop along my methodological travels.

I also want to express my sincere gratitude to Robert G. Fuller for his role in my
doctoral program and for mentoring so much of my work and professional development
over the past twelve years. Little did I know what a life-changing experience it would
turn out to be when I was offered a job at the University of Nebraska! I have been
fortunate indeed to witness and learn from Bob's creativity, commitment to change,
pedagogical innovations, and ability to take an idea and see that it becomes reality.

I sincerely appreciate my committee members and all of the instructors at the

University of Nebraska who have made significant contributions to my graduate program

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



and dissertation research. In particular I thank Deborah Bandalos, Sharon Evans, Dana
Miller, Aleidine Moeller, Gregg Schraw, and Ellen Weissinger.

My graduate work and this project would not have been possible without the
backing of the Department of Physics and Astronomy. In particular I thank Department
Chair Roger Kirby for giving me the support and flexibility to pursue my advanced
degree while maintaining my position as Physics Laboratory Manager. I am also grateful
to the many staff and graduate students who helped keep things running smoothly
throughout these past years, especially Elizabeth Klimek, Marilyn McDowell, LeighAnn
Nicholl, Takashi Oe, and Theresa Sis.

I am thankful for the support I received from the Office of Qualitative and Mixed
Methods Research (John W. Creswell, Director), the Department of Educational
Psychology (Ralph De Ayala, Chair), and the College of Education and Human Sciences
(Marjorie Kostelnik, Dean) for my research experiences and conference travels. I am
truly indebted to my colleagues in the Office of Qualitative and Mixed Methods Research
for their professional interactions and friendship. Nataliya Ivankova, Rob McEntarffer,
Shirley Trout, Ron Shope, Yun Lu, Jill Brown, and Mike Wirth have all contributed to
my research efforts and I have been fortunate to be part of such a dedicated, thoughtful,
and talented research team.

As important as the contributions of professional colleagues have been, I am
equally grateful for the support I have received from dear friends including Diandra
Leslie-Pelecky, Nataliya Ivankova, and Marilyn McDowell. These friends not only put

up with "talking shop" and proof reading drafts much more than they probably wanted,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



vi
but they offered me emotional support during times of uncertainty and anxiety. I also
want to especially thank Rob McEntarffer for serving as my peer debriefer and always
completing his "homework."

Finally, I owe the greatest thanks to my family. My deepest appreciation and love
go to my parents, Jack C. and Ellen L. Plano. Their scholarship, generosity, integrity,
and unconditional love have been my inspiration throughout life and my academic career.
My mother nurtured in me a love of finding patterns and solving puzzles, which has
served me well in the research world. My father taught me by example all that can be
good and meaningful in academic pursuits. Although my father did not live to witness
my completion of the doctoral degree, it brings me great satisfaction at this moment to
know how proud both my parents are of me at this time.

Words cannot sufficiently express my love and gratitude for my husband Mark.
This journey would not have been possible without his support, encouragement, and love.
He has helped me discover the joy of research from my first foray into the lab as a
physics student to the wonders we uncover each and every day of our lives together. He
believed in me every step of the way, even on the days when I didn't believe in myself. I

thank him to the moon and back.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



vii

Table of Contents

Chapter 1 - Introduction e 1
Statement of the PurpoSe e 5
Research Questions e 6

Issue SUBQUEStIONS 6
Definition of Key Terms e 6
Terms Relating to the Study Design and Data Types .. 6
Counseling Psychology e 6
Empirical mixed methods articles .. 7
Methodological discussions ... . 7
Methodological review . . 7
Multiple case Study 8
One-on-one interviews .. 8
Physics Education Research . .. 8
Primary Care _____________________________________________________________________ 9
Vagnete 9

Mixed Methods Research Terminology . ... . 10
Concurrent nested/embedded mixed methods design .. . 10
Concurrent triangulation mixed methods design . 10

Data analysis and mixing procedures ... 10
Implementation 10

Mixed methods research . 11
PriOTIY e, 12
Qualitative research methods . .. .. 12
Quantitative researchmethods ... 12
Research design 12
Sequential explanatory mixed methods design . 12
Sequential exploratory mixed methods design . 12

Stage of integration 13

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Theoretical perspective

Delimitations and Limitations of the Study
Significance of the Study
Chapter 2 - Literature Review

Mixed Methods Theoretical Framework

Implementation
Data Analysis and Mixing Procedures
Stage of Integration

Notation and Visual Models

Theoretical Perspective

Mixed Methods Design Types

Sequential Mixed Methods Designs

Sequential explanatory mixed methods design

Sequential exploratory mixed methods design

Sequential transformative mixed methods design

Concurrent Mixed Methods Designs

Concurrent triangulation mixed methods design

Concurrent nested/embedded mixed methods design

Concurrent transformative mixed methods designs

Disciplinary Discussions of Mixed Methods Research

Disciplinary Discussions Introducing Mixed Methods

Disciplinary-based Methodological Reviews of Empirical Mixed
Methods Studies

How the Study Adds to the Literature

Chapter 3 - Research Methods

Multiple Case Study Research Design

Case Selection

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

13
13
15
17
17
18
20
22
24
28
29
31
32
35
36
37
37
38
38
39
40
40
40

42
46
48
48
48
50



Empirical Mixed Methods Articles

Selection criteria

Discipline-based search strategies to identify articles

Methodological Discussions

One-on-one Interviews

Participant selection criteria

Recruitment

Participants

Interview procedures

Data Analysis

Analysis of Empirical Mixed Methods Articles

Mixed methods design criteria and types

Article characteristics

Language usage

Purpose and rationale for using mixed methods

Analysis of Methodological Discussions and Preparation of Case

Vignettes

Analysis of One-on-one Interviews

Cross-Case Analysis

Validation Strategies

Ethical Issues

Chapter 4 — Methodological Review of Mixed Methods Empirical Studies Published in

Physics Education Research, Counseling Psychology, and Primary Care Journals _

Characteristics of the Publications

Language Used to Convey the Use of Mixed Methods

Mixed Methods Design Criteria

Priority and Implementation

Data Analysis, Mixing Procedures, and Stage of Integration

Theoretical Perspectives

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

X
50
51
51
53
54
55
55
56
57
58
58
60
63
64
64

66
67
69
70
72

74

77
78
80
80
82
89



Mixed Methods Design Types 90
Concurrent Triangulation Design . 93
Concurrent Nested/Embedded Design .. 95
Sequential Exploratory Design . 98
Sequential Explanatory Design . 100
Multi-phase Designs 102

Chapter SUMMATY 104

Chapter 5 — The Use of Mixed Methods Research in Physics Education Research,
Counseling Psychology, and Primary Care: Case Descriptions 105

The Use of Combined Quantitative and Qualitative Methods in Physics
Education Research 105

The Status of Mixed Methods Research in Physics Education

RESCATC 106

Why Do Physics Education Researchers Choose to Use Combined
APPIoaches? e 109
The Use of Mixed Methods in Counseling Psychology .. ... .. 112

The Status of Mixed Methods Research in Counseling Psychology 113

Why Do Counseling Psychology Researchers Use Mixed Methods

DS NS Y e 116

The Use of Multimethod Research in Primary Care 119
The Status of Multimethod Research in Primary Care . . 119

Why Are Multimethod Approaches Used in Primary Care? 124
Chapter SUMMATY e 127
Chapter 6 - Cross-Disciplinary Thematic Findings ... 129
Attitudes Influencing the Use of Mixed Methods . . 129
Methodological Worldviews 129
Disciplinary Attitudes about Research .. 131
Personal Fit between the Researcher and Mixed Methods ... _ 132

The Practitioner Audience for the Research 133

The Marquee Appeal of Mixed Methods . 134

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Logistical and Feasibility Issues Related to Using Mixed Methods
Approaches

The Requisite Knowledge to Conduct a Mixed Methods Study

Learning two methods

Understanding the philosophical roots

Mixing quantitative and qualitative data

The "Do-ability" of Mixed Methods Approaches

Taking more time

Working in a team

Obtaining funding

The Challenges of Publishing Mixed Methods Studies
Analogies for Mixed Methods Research

Steps for Establishing a New Research Approach

Student Voices

The Leadership of Individuals

The Support of Professional Organizations

Pressure from Funding Agencies

Publications in the Literature

Chapter Summary

Chapter 7 - Discussion

Issue Subquestion A: How are Mixed Methods Research Designs Applied
in Empirical Studies in Physics Education Research, Counseling

Psychology, and Primary Care?

Mixed Methods Design Criteria

Implementation

Data analysis and mixing procedures

Stage of integration

Theoretical perspective

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

X1

135
135
136
138
139
141
141
142
143
144
147
153
153
154
156
157
158
160
160
162

165
166
166
168
169
172
173



Mixed Methods Design Types 173
Concurrent mixed methods designs . 173
Sequential mixed methods designs 175

Issue Subquestion B: What is the Status of Mixed Methods Research in Physics

Education Research, Counseling Psychology, and Primary Care? 177
Issue Subquestion C: What Larger Dimensions Describe the Use of Mixed
Methods Research across the Three Disciplines? . . 182
Recommendations 186
LI At OMS 189
Future Research e 192
R O IS 196
Appendix A - Internal Review Board Approval 216
A-1: Internal Review Board Approval 217
A-2: Internal Review Board Continuing Approval . 218
Appendix B - Informed Consent Form . 219
Appendix C - Coding Template for Empirical Mixed Methods Articles . 222
Appendix D - Interview Protocol for One-on-one Interviews 227
Appendix E - Disciplinary Vignettes e 231
E-1: The Use of Research that Combines Quantitative and Qualitative
Approaches in the Discipline of Physics Education Research 232
E-2: Combining Qualitative and Quantitative Approaches in Counseling
Psychology Research e, 234
E-3: Multimethod Approaches in Primary Care Research . 236
Appendix F - Mixed Methods Criteria and Design Types by Empirical Articles .. 238

F-1: Mixed Methods Design Criteria and Design Types by Physics
Education Research Empirical Articles 239

F-2: Mixed Methods Design Criteria and Design Types by Counseling
Psychology Empirical Articles e, 241

F-3: Mixed Methods Design Criteria and Design Types by Primary Care
Empirical Articles 243

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Xiii
List of Tables

Table 1 Sequential Mixed Methods Design Types by Criteria: Prototypical
Variations 34

Table 2 Concurrent Mixed Methods Design Types by Criteria: Prototypical

NV AT A OIS 35
Table 3 Methodological Reviews of Mixed Methods Empirical Research 43
Table 4 Sources of Selected Empirical Mixed Methods Articles ... . 53
Table 5 Summary of Participants' Demographic Characteristics .. 56

Table 6 Description of the Primary Coding Categories and Codes for the Empirical

AT S 61
Table 7 Publication Sources and Dates by Discipline . ... 75
Table 8 Article length, Use of Visuals, and Journal Limits by Discipline . 76
Table 9 Author Characteristics by Discipline . 77
Table 10 Terminology Used to Convey the Use of Mixed Methods by Discipline ______ 79
Table 11 Priority and Implementation by Discipline . 81
Table 12 Primary Procedures for Mixing by Discipline . 84
Table 13 Techniques Used to Accomplish Mixing by Discipline . 87
Table 14 Mixed Methods Design Types by Discipline . 91
Table 15 Priority by Mixed Methods Design Type by Discipline .. 92

Table 16 Overview of the Status of Mixed Methods Research in Physics Education

Research, Counseling Psychology, and Primary Care 178

Table F1 Mixed Methods Features by Selected Empirical Articles in Physics
Education Research 239

Table F2 Mixed Methods Features by Selected Empirical Articles in Counseling
PSyChOlOgY e 241

Table F3 Mixed Methods Features by Selected Empirical Articles in Primary
Care 243

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Xiv
List of Figures

Figure 1 Decision tree for mixed methods design criteria 19
Figure 2 Visual diagrams of variations of the concurrent triangulation mixed
Methods AeSIgN 94
Figure 3 Visual diagrams of variations of the concurrent nested/embedded mixed
methods design 96

Figure 4 Visual diagrams of variations of the sequential exploratory mixed methods

design 99

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Chapter 1

Introduction

In The Meanings of Methodology, Neuman (2000) wrote, "Research methodology
is what makes social science scientific" (p. 63). No matter the approach (quantitative,
qualitative, etc.), rigorous research studies are built from research methodologies that are
thorough, systematic, empirical, critical, and publicly shared (Creswell, 2002; Kerlinger,
1986; Neuman, 2000). The research methodologies and specific designs and techniques
available to social science researchers have continually increased in number over the
years. New methods and techniques, such as qualitative research in the 1970s and 1980s,
structural equation modeling in the 1990s, and web-based surveying in recent years,
create new possibilities for posing problems and designing research.

While the development of new research methods and techniques can open new
avenues for research, the necessary incorporation of new methods into the repertoire of
different research disciplines can also pose great challenges. As new methods are
undergoing a process of adoption across disciplines, they may be poorly-defined and
subject to the idiosyncrasies of different disciplines. During this adoption phase,
uncertainty may exist regarding terms and definitions, procedures and techniques, and
appropriate evaluation criteria. This uncertainty can hinder the level of sophistication
and the rigorous nature with which the new method is applied. Until a new method
becomes well established, this uncertainty may also inhibit the publication of studies

using the new method and the development of interdisciplinary work.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Mixed methods research (research combining both quantitative and qualitative
approaches) is an example of a new method currently being adopted across diverse
disciplines. Its present state of "uncertainty" was recently summarized by Tashakkori and
Teddlie (2003b) who identified six major "unresolved issues” that exist around its use (p.
672). These issues included basic nomenclature and definitions, the utility of using
mixed approaches, paradigmatic foundations, design typology, issues in drawing
inferences, and logistical issues. Although mixed methods research is still in its
"adolescence," it is undergoing a maturation process and becoming recognized as the
third major research design (Teddlie & Tashakkori, 2003). A great deal of interest and
effort is being undertaken to establish and promote this new research method. This effort
is illustrated by the recent publication of the Handbook of Mixed Methods in Social and
Behavioral Research (Tashakkori & Teddlie, 2003a), methodological texts focusing
exclusively on mixed methods (e.g., Greene & Caracelli, 1997a; Tashakkori & Teddlie,
1998), and major research textbooks that emphasize the integration of qualitative and
quantitative methods (e.g., Creswell, 2003; Mertens, 2005; Neuman, 2000).

Previous studies on mixed methods research have focused on the following
primary topics. Several authors have written about its historical and philosophical
foundations, often drawing on the ideas of pragmatism as the underlying basis for this
methodology (e.g., Datta, 1994; Maxcy, 2003; Tashakkori & Teddlie, 1998). Other
authors have examined researchers' rationales and purposes for using mixed methods in
research settings (Greene, Caracelli, & Graham, 1989; Mertens, 1998; Newman,

Ridenour, Newman, & De Marco, 2003). Much has also been written about the types of
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mixed methods designs that exist (e.g., Creswell, Plano Clark, Gutmann, & Hanson,
2003; Tashakkori & Teddlie, 1998). Authors working in this area have emphasized
criteria for distinguishing between designs (Creswell, Plano Clark, Gutmann, & Hanson,
2003; Morgan, 1998; Morse, 1991) and notations and visual diagrams for describing the
designs (e.g., Morse, 1991; Steckler, McLeroy, Goodman, Bird & McCormick, 1992;
Tashakkori & Teddlie, 2003b). Authors have also devoted much attention to different
data analysis techniques that are appropriate for mixed methods approaches to research
(e.g., Caracelli & Greene, 1993; Onwuegbuzie & Teddlie, 2003; Sandelowski, 2000).
Methodological discussions such as those described above attempt to describe the
theory of how to do research. Of similar methodological importance are studies of how
researchers actually apply research methods in their research practice. For that reason,
previous works have reviewed the use of mixed methods research within published
empirical studies from single disciplines. For example, Greene, Caracelli, and Graham
(1989) analyzed 57 published articles from the field of Evaluation to develop a mixed
method design typology based largely on the purpose of the employed research design.
Swanson (1992) replicated their work by applying their typology to a set of 32 mixed
methods studies in the area of Nursing research and found that the trends of mixed
methods purposes and design characteristics appear to differ between the two disciplines.
Creswell, Goodchild, and Turner (1996) conducted a meta-analysis of studies taken from
Postsecondary Education, examining key design features and narrative structures.
Creswell, Fetters, and Ivankova (2004) reviewed the features of 5 mixed methods studies

in primary health care and proposed three models of mixed methods research.
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More recently, the Handbook of Mixed Methods in Social and Behavioral
Research (Tashakkori & Teddlie, 2003a) contained discussions about the use of mixed
methods within seven disciplines, devoting a stand-alone chapter to each (Evaluation,
Management and Organizational Research, Health Sciences, Nursing, Psychological
Research, Sociology, and Education). These chapter authors described actual studies and
categorized studies using typologies based on content, design characteristics, or reasons
for the use of mixed methods. Many of these chapters emphasized the applied nature of
the research being done in the disciplinary fields and argued that the pragmatic
framework of mixed methods research makes it an appropriate and advantageous
methodological approach. In their final discussion, Tashakkori and Teddlie (2003b)
noted that mixed methods terms differed across these disciplinary chapters and
highlighted how the exemplar studies illustrate the utility of mixed methods research.

Despite these many scholarly works, little is known about how mixed methods
research is being adopted and translated into practice in research within diverse
disciplines. Many disciplines using mixed methods research designs, such as Physics
Education Research, have not been addressed by the mixed methods literature. Some
disciplines that have been addressed, such as Nursing (Swanson, 1992) and Management
and Organizational Research (Currall & Towler, 2003), were analyzed using early-
developed typologies (i.e., Greene, Caracelli, & Graham, 1989, and Creswell, 1994) and
therefore do not reflect current thinking about mixed methods research. At this time, no
work has been done that systematically applies one analysis strategy across multiple

disciplines representing diverse research areas. Such an analysis of the use of mixed
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5
methods will allow for important comparisons of its use among the disciplines and for the
emergence of issues that transcend the disciplines. In addition, no studies of the use of
mixed methods have included the perspectives of mixed methods researchers to see how
their perceptions may support or differ from findings based solely on the literature. By
systematically studying the use of mixed methods research across disciplines as conveyed
in publications and perceived by researchers, we can learn about the use of this new
approach and may also learn about the adoption of any new method.

Statement of the Purpose

The purpose of this qualitative study was to examine the on-going adoption of
mixed methods research by describing the current use of mixed methods approaches
within three diverse disciplinary research areas. The selected disciplines, namely Primary
Care, Counseling Psychology, and Physics Education Research, span a disciplinary
spectrum from the health sciences, to the social sciences, to the physical sciences. Each
discipline was first studied individually (using documents and one-on-one interviews)
and then a cross-case analysis identified broad issues across the disciplines. The
conceptual framework guiding this study's interpretation of mixed methods design
criteria and types is the framework described by Creswell, Plano Clark, Gutmann, and
Hanson (2003). This framework was selected because it represents current thinking
about mixed methods designs and is a synthesis of and builds upon previous discussions
in the mixed methods literature. In addition, it emphasizes procedural issues (methods as
opposed to methodology), which are of interest to this study, and it is simple enough to

be useful as a classification scheme and allow for cross-disciplinary comparisons.
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Research Questions

The central question addressed in this study was: How is mixed methods research
being used in Physics Education Research, Counseling Psychology, and Primary Care?
Issue subquestions were stated to refine the central research question.
Issue Subquestions

Issue subquestions indicate the focus or specific topics to be addressed by a study
(Creswell, 2002). The issue subquestions addressed in this study included:
(a) How are mixed methods research designs applied in empirical studies in Physics
Education Research, Counseling Psychology, and Primary Care?
(b) What is the status of mixed methods research in Physics Education Research,
Counseling Psychology, and Primary Care?
© What larger dimensions describe the use of mixed methods research across the
three disciplines?

Definition of Key Terms

Terms Relating to the Study Design and Data Types

Counseling Psychology. Counseling Psychology is a discipline within applied
psychology that focuses on the personal and interpersonal well being of individuals,
couples, families, groups, and organizational systems (W. E. Hanson, personal
communication, June 2, 2004). Topic areas that are addressed in Counseling Psychology
research include counseling activities, career development and vocational psychology,
diversity and underrepresented populations in relation to counseling activities, the

development of new measures to be used in counseling activities, and professional issues
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in counseling psychology (American Psychological Association, 2004). Counseling
psychologists in academic positions are typically found in departments of counseling
psychology, applied psychology, or educational psychology where they participate in
both clinical and research activities. Counseling psychology research is typically shared
through discipline-based journals such as the Journal of Counseling Psychology and The
Counseling Psychologist and conferences such as those sponsored by the American
Psychological Association.

Empirical mixed methods articles. Empirical mixed methods articles are
manuscripts reporting empirical research that used qualitative and quantitative data
collection and analysis procedures and that have been published in peer-reviewed
journals.

Methodological discussions. Methodological discussions are scholarly works
about methodological issues that have been published, often in the form of journal
articles or book chapters. Unlike empirical articles, methodological discussions do not
report new research results although they may refer to actual research studies as examples
of discussed topics. Within the context of this study, the term methodological discussion
is limited to scholarly works about methodological issues specific to the use of mixed
methods research.

Methodological review. A methodological review is a specific type of
methodological discussion. In a methodological review, the author completes a
systematic study of the methodological procedures and techniques used within a selected

sample of published research. Conceptually, it is similar to a meta-analysis in which a
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