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Chapter 1
Introduction

The aim of this thesis is to contribute to the development of research method-
ology for the synthesis of a combination of qualitative and quantitative find-
ings. In the six chapters of this thesis, we will discuss the importance and
potential of review methods that allow for the inclusion of these two types
of evidence. The findings in this thesis can prove useful to both methodolo-
gists and practitioners as it opens new ways to review evidence for policy and
practice. Systematic reviews are considered an important source of evidence
for practice in the medical and social sciences. This first chapter introduces
the topic of systematic reviewing by describing its emergence and its charac-
teristics. We also explain how the review of merely quantitative studies, the
review of merely qualitative studies, and the mixed studies review emerged
within systematic reviewing methodology and what characterizes these meth-
ods. We proceed with the description of two worked examples that were used
in this thesis for application of the newly developed methods. Finally, this
chapter concludes with an outline of the thesis.

1.1 Systematic reviews

Petticrew & Roberts (2006) define systematic reviews as ‘literature reviews
that explicitly aim to limit systematic error, mainly by attempting to iden-
tify, appraise and synthesize all relevant studies (…) in order to answer a
particular question’. Systematic reviews are a method of critically appraising,
summarizing, and attempting to reconcile the evidence. In this way, they
provide a means for dealing with a large number of studies by aggregating
the information into meaningful conclusions, and a way to make transpar-
ent decisions in evidence-based practice. Systematic reviews are regarded as
the primary source of the ‘best evidence’ because they are characterized by
explicit methods throughout the whole empirical cycle, such as comprehen-
sive searching, quality assessment of scientific studies and advanced analytical
tools (Petticrew & Roberts, 2006).

The methodology of systematic reviewing has developed rapidly in the
past five decades. The first mention of a review study dates back to the
19th century (Nichols, 1891), but the actual call for a systematic methodol-
ogy to synthesize evidence did not emerge until the mid-seventies (Kuvesly,

1



1. Introduction

1973). Systematic reviews then emerged as a means to support the question
of practitioners and policy-makers for ‘best’ evidence of effectiveness of pol-
icy interventions. Evidence-based practice, which refers to “the integration
of the best available research with expertise in the context of patient charac-
teristics, culture and preferences” (APA, 2006), became the golden standard
for the input for policy interventions. Systematic reviews have the ability to
aggregate a large amount of scientific evidence and therefore became, and,
still are, the main source for evidence-based practice. The proliferation of
systematic reviewing, has led to the development of two international centers
– Cochrane and later the Campbell Collaboration. Cochrane is mainly con-
cerned with facilitating evidence-based practice in medical research, and the
Campbell Collaboration is concerned with evidence-based practice in social,
behavioral and educational sciences. These centers conduct and archive sys-
tematic reviews, and they provide guidelines and quality standards for the
methodology of systematic reviewing. About a decennium after the call for
systematic methodology, Noblit & Hare (1988) were one of the first to distin-
guish between integrative and interpretative reviews. Integrative reviews, the
type that became popular in the mid-seventies, merely amalgamate and sum-
marize evidence, and are involved with assembling and pooling of data that
has a certain degree of comparability. Interpretative reviews subsume con-
cepts identified in the primary studies in a higher-order theoretical structure
and are therefore more inductive in nature. It was suggested that integrative
reviews are primarily suitable for the synthesis of quantitative studies, and
that interpretative reviews are primarily suitable for the synthesis of qualita-
tive studies. The systematic review of quantitative and qualitative evidence
were considered completely different entities, each having their own set of
aims, review questions and methodologies.

In the years following, scholars elaborated on and nuanced the catego-
rization of Noblit & Hare (1988) in ‘integrative reviews’ and ‘interpretative
reviews’. Dixon-Woods, Agarwal, Jones, Young & Sutton (2005) elaborated
on this schism by stating that interpretative reviews might include both quan-
titative and qualitative evidence. In addition, Dixon-Woods et al (2006) sub-
stituted the term ‘integrative synthesis’ with ‘aggregrative synthesis’ in order
to account for the integrative function that also other forms of syntheses have
(Dixon-Woods et al, 2006). Their contribution to the typology of systematic
review methodology indicates a shift to a way of thinking that embraces a
more general approach to systematic reviewing, focusing on the similarities
between the systematic review of quantitative and qualitative evidence rather
than their differences. In a later stage, Gough, Oliver & Thomas (2012) con-
tribute to the description of types of systematic reviews by categorizing them

2



1.2. Review of quantitative evidence

in terms of aggregative and configurative reviews. Aggregative reviews often
answer tightly specified questions using quantitative pre-specified methods
to test theory using empirical observations. Configurative reviews are more
likely to ask open questions that are answered with qualitative data and more
iterative methods that interpret specific examples of things to address ques-
tions about experiences and meaning to generate and explore theory. Reviews
that are aggregative reviews are predominantly adding up data to answer the
review question and these data are mostly quantitative. Configurative re-
views are predominantly organizing data that is mostly qualitative in nature.
Despite of the fact that Gough et al (2012) do link the difference between
aggregative and configurative reviews to the difference between quantitative
and qualitative evidence, they emphasize that there are certain basic compo-
nents to all types of systematic reviewing and describe review methods for all
reviews driven by any research questions and including any research methods
and data. There clearly is a movement towards a more general considera-
tion of types of systematic reviews including all types of evidence, but the
underlying assumption that there is a main distinction between the review of
quantitative evidence and the review of qualitative evidence is still present.
In this thesis, we use the aggregative-configurative terminology to distinguish
between the aim of the reviews.

1.2 Review of quantitative evidence

Systematic reviewing of existing primary quantitative studies was the first re-
view method developed. This type of systematic reviewing gained popularity
in the mid-seventies as an answer to the strong call within the evidence-based
practice movement for evidence of effectiveness. Evidence of effectiveness en-
tails information about the extent to which a particular intervention, when
conducted adequately, achieves the intended outcome. Reviews of quantita-
tive evidence can involve the extraction and description of information from
the primary studies, such as samples sizes, effect sizes and measures of vari-
ability providing information about the effectiveness of the intervention re-
ported on in that study.

Often, a statistical technique to summarize the effect sizes from the in-
cluded primary studies is then used. This technique is called meta-analysis:
the pooling of effect sizes and calculation of an overall effect size weighted
by sample size. Meta-analysis, defined by Lipsey & Wilson (2001) as a way
to summarize, integrate, and interpret selected sets of empirical quantitative
scholarly works became a very popular method to provide input for evidence-
based practice. Meta-analysis can be used to summarize effect sizes of studies
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1. Introduction

that are assumed to investigate the same variables and outcome definitions
(fixed-effects model), but can also be modelled to account for heterogeneity
between variables and outcome definitions (random-effects model). In some
cases, meta-analysis is used only to calculate a weighted average effect size.
However, in most cases, meta-analysis is used to explore heterogeneity be-
tween studies by including moderator variables in a meta-regression model
or meta-ANOVA model. All these types of meta-analysis models can be
estimated both within a frequentist and a Bayesian framework. The term
meta-analysis is often used to refer to the whole process of a systematic re-
viewing aggregating only quantitative studies. In this thesis, I will refer to
meta-analysis just as a quantitative analysis technique which can, but does not
necessarily has, to be used in a systematic review including studies with quan-
titative results. Reviews of quantitative evidence do not necessarily involve
a meta-analysis. Such reviews can also just report summarized information
from primary quantitative studies resulting in mainly narrative findings. The
reviews of quantitative evidence are mainly aggregative and have no variety
of traditions or methods that they originate from.

1.3 Review of qualitative evidence

The review of qualitative evidence entails the synthesis of primary qualitative
studies on one particular topic. Sandelowski & Barosso (2007) define qualita-
tive research synthesis, also referred to as the qualitative systematic review or
qualitative review (e.g. Stern, Jordan & McArthur, 2014), qualitative synthe-
sis (e.g. Saini & Shlonsky, 2012), and the qualitative evidence synthesis (e.g.
Booth, 2017) as a process and product of scientific inquiry aimed at systemat-
ically reviewing and formally integrating the findings in reports of completed
qualitative studies. We will be using the term ‘qualitative evidence synthesis’
throughout this thesis to refer to this type of systematic review, because we
consider the term ‘evidence’ the most appropriate for the data we aim to syn-
thesize. In addition to the question for evidence of effectiveness (what works)
that was answered by the synthesis of quantitative findings, there is also need
for other types of evidence.

Qualitative evidence synthesis emerged as a response to the popularity of
quantitative reviews (Sandelowski & Barosso, 2007). Evidence of meaning-
fulness, appropriateness, and feasibility could not be answered using effect
sizes. For example, information about how interventions are received by tar-
get groups, how the interventions’ processes are linked to input and output,
and what facilitates and obstructs implementation are not covered by sys-
tematic reviews including only quantitative, numeric evidence (Lomas, 2005;
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1.3. Review of qualitative evidence

Dixon-Woods, et al., 2011). Findings from qualitative studies are assumed to
be better suited to for answering these types of review questions. Moreover,
qualitative research, known for its capacity to capture the views and experi-
ences of participants, was challenged by the absence of a systematic method-
ology to link multiple primary studies, in such a way as was developed for
quantitative research. Champions of qualitative research feared the possible
underevaluation of findings from qualitative studies, and therefore developed
qualitative evidence synthesis, which serves as the qualitative counterpart for
the purely quantitative systematic review. Up until then, qualitative stud-
ies and approaches had been excluded from systematic reviews partly due
to the difficulties researchers were confronted with when synthesizing stud-
ies with methodologies in the qualitative research field (Saini & Shlonksi,
2012). Noblit & Hare (1988), who were among the first to explicitly dis-
cuss the methodology for synthesizing qualitative evidence, introduced the
meta-ethnography, a synthesis method for interpretative research driven by
the translation of findings from a primary interpretative study into another.
Several guides for conducting a qualitative evidence synthesis were written
in the years following (e.g. Sandelowski & Barosso, 2007; Saini & Shlonkski,
2012; Hannes & Lockwood, 2012).

In contrast to the case in reviews of quantitative evidence, in the review of
qualitative evidence there is a wide variety of traditions in qualitative evidence
synthesis that is closely related to the aggregative-configurative continuum
earlier described. There are a number of views on how a qualitative evidence
synthesis should be conducted. Saini & Shlonksy (2012) describe three main
categories of qualitative evidence syntheses methods: aggregative, integra-
tive and interpretive methods. Aggregative methods of qualitative evidence
synthesis employ a quantitatively oriented aggregation approach designed to
extract, group and format findings across qualitative studies resulting in nu-
meric evidence. Integrative methods are also developed to summarize infor-
mation, but this information results in conceptual descriptions of data rather
than numeric evidence. Interpretative methods involve interpretation of the
findings across studies to generate new inductive understandings of the phe-
nomena, events or experiences. It becomes clear that the variety of qualitative
evidence syntheses follows a similar typology as the general typology of sys-
tematic reviews. This typology concerning the aim of reviews is pivotal in
choosing a methodology and will therefore play a central role throughout this
thesis.
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1. Introduction

1.4 Mixed studies reviews

The mixed studies review is a third type of review method, only now the
principles of mixed- methods research are applied. The mixed studies re-
view (Pluye, Gagnon, Griffiths & Johnson-Lafleur, 2006), is also referred
to as mixed research synthesis (Sandelowski, Voils & Barosso, 2006), mixed
methods review (Harden & Thomas, 2005), mixed methods systematic re-
views (Harden, 2010), mixed methods research synthesis (Heyvaert, Maes &
Onghena, 2013), and mixed methods synthesis (Hannes, 2015). Heyvaert et
al (2016) propose a general definition for this type of review based on mixed
methods research on the primary level: This type of review includes find-
ings extracted from quantitative, qualitative and mixed-methods studies, and
apply a mixed methods approach to synthesize and integrate those studies
(Heyvaert et al, 2016). We will refer to this type of review as the mixed
studies review, because we prefer to emphasize that different types of studies
are involved, not merely different types of methodology. The mixed studies
review was developed in a response to the call for more types of evidence in
one review, as the evidence of effectiveness studies did not always provide
sufficient information to improve interventions (e.g. Speller, Learmonth, &
Harrison, 1997). The development of mixed studies reviewing was only a log-
ical step after the rise of primary study-level mixed-methods research. In the
years after, scholars came up with several methodologies for mixed studies
reviewing.

Sandelowski et al (2006) describe three designs for mixed studies reviewing
representing three different approaches to combine quantitative and qualita-
tive evidence. In the segregated design, which holds the underlying assump-
tion that quantitative and qualitative evidence are wholly different entities,
both sources of evidence are processed separately. The quantitative and qual-
itative evidence is collected and analyzed concurrently and separately, and
the outcomes from both strands are not merged until the reporting phase
of the review. The second design described by Sandelowski et al (2006) is
the integrated design. It is based on the assumption that quantitative and
qualitative evidence are not necessarily distinct entities and are both able to
answer a diversity review questions. Therefore, they may be treated equally
in data collection and data-analysis which means that findings ought to be
transformed into one another. Consequently, the evidence is integrated in
the data-analysis phase of the design. The third type of design described by
Sandelowski et al (2006) is the contingent design. In this design, studies and
methods are not necessarily categorized as quantitative or qualitative and the
assumption about the nature of qualitative and quantitative studies is there-
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1.5. Worked examples

fore similar to that in an integrated design. The defining characteristic of this
design is its cyclic review process. Findings from one synthesis or phase in a
synthesis are used to come up with specific new review questions, rather than
review questions are formulated at the start of the review process. There-
fore, the data collection and data-analysis are not conducted simultaneously
and evidence from both data sources can be integrated in each phase of the
review. The segregated, integrated and contingent designs differ in assump-
tions about the nature of findings from qualitative studies and quantitative
studies, and may also differ in their suitability to answer diverse review ques-
tions. This thesis evaluates the segregated and integrated design. We chose
these two designs because most reviewers use these two types best represent
the two opposing viewpoints on the assumptions regarding qualitative and
quantitative studies.

A mixed studies review has the advantage over other purely quantitative
or qualitative evidence syntheses that it is more suitable to answer a broad
range review questions. It has the capability to investigate multiple com-
ponents of interventions as well as the relations between those components.
Moreover, mixed studies reviews have the advantage that they are capable
of synthesizing all available literature on a topic rather than only the qual-
itative or quantitative studies. However, if the mixed studies review was to
live up to the potential stated here, the appropriate designs and methods
in a mixed studies review must be further studied and evaluated in order
to overcome the methodological difficulties that come along with combining
qualitative and quantitative studies and qualitative and quantitative methods
in one review study. Having said this, the aim of this thesis is to contribute
to the development of research methodology for the synthesis of qualitative
and quantitative evidence.

1.5 Worked examples

We will use two worked examples for the application of the methods we will
develop. In the second and third chapter, we will use an example from the
educational sciences: collaborative learning in primary and secondary educa-
tion. In the fourth and fifth chapter, we will use an example from the health
sciences: smoking cessation during pregnancy. Below, we will elaborate on
these two examples. The first worked example used in this thesis, concerning
collaborative learning, refers to the process and outcomes of group work on
primary and secondary schools. We have used two datasets on this topic. The
first dataset consists of 29 qualitative studies containing views of students on
collaborative learning. We systematically search and synthesize the studies

7



1. Introduction

and report the qualitative findings in Chapter 2. We then use these findings
to explore the possibilities of using qualitative evidence on the review level
for incorporation in a mixed studies review in Chapter 3. The second dataset
on collaborative learning is part of an existing systematic review study con-
cerning the effectiveness of interventions on collaborative learning (Janssen,
2014). It exists of 106 quantitative studies measuring the strength of the
relation between contextual factors and collaborative interaction or the ef-
fect of collaborative interaction on learning outcomes. We used the primary
quantitative studies in this dataset together with the findings from Chapter
2 for a newly developed mixed studies review method reported in Chapter
3. The second worked example used in this thesis is concerned with smoking
cessation during pregnancy. Again, there are two datasets on this topic. The
first dataset is part of an existing systematic review study concerning the
experiences of women with smoking cessation during pregnancy (Flemming,
McCaughan, Angus & Graham, 2014) and it consists of 38 qualitative stud-
ies holding the experiences of women who attempted to quit smoking during
their pregnancies. We use the primary qualitative studies to develop a method
for making the findings of these studies compatible for inclusion in a mixed
studies review, reported in Chapter 4. The second dataset with concern to
this worked example is part of an existing systematic review study (Cham-
berlain et al, 2014) concerning the effectiveness of interventions developed to
support women in smoking cessation during pregnancy. The dataset exists of
66 quantitative studies measuring the effectiveness of these interventions. We
used the primary quantitative studies in this dataset to combine their results
with the findings of the qualitative evidence synthesis on this topic, reported
on in Chapter 5.

1.6 Outline of this thesis

In this section, we will elaborate on the contents of each chapter and discuss
how each chapter contributes to the overall aim of developing and evaluating
research methods for mixed studies reviewing. Chapter 2 presents the study
on a qualitative evidence synthesis on collaborative learning in primary and
secondary education. This chapter examines experiences of students with
collaborative learning and their ideas about conditions that make it work.
Twenty-nine qualitative studies were analyzed and integrated using thematic
synthesis (Thomas & Harden, 2008). The findings show that dealing with
differences between peers is a major challenge during collaborative learning.
This heterogeneity is reflected in students’ feelings of inclusion or exclusion
and in positioning themselves in relation to their peers. Accepting and appre-
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1.6. Outline of this thesis

ciating heterogeneity is a pillar of collaborative learning, but for students it
is at odds with grading on traditional academic competencies, i.e., math and
reading. A second pillar for collaborative learning is self-regulation. The syn-
thesis indicates that students gain responsibility for their own learning, gain
awareness of their own needs while learning, and develop skills for organizing
groups. It is concluded that students need certain competencies and support
from the teacher to successfully counter the challenges of collaborative learn-
ing. In addition, they need to understand that collaboration with others can
lead to outcomes which are of benefit to all group members. This qualita-
tive evidence synthesis showed the type of output can be generated and has
provided input for the development of mixed studies review methodology.

In Chapter 3, we proceed with the findings from the qualitative evidence
synthesis reported in Chapter 2 by presenting a mixed studies review method
following the assumptions of a segregated mixed studies review design. Chap-
ter 3 describes an existing method called the matrix-approach which compares
the findings of the qualitative evidence synthesis from Chapter 2 to the re-
sults of the primary quantitative studies. However, this method requires the
qualitative evidence synthesis to produce concrete recommendations in order
to be applicable, whereas the qualitative evidence synthesis from Chapter 2
provides a theoretical model. We therefore propose a four-step method to
transform the findings from a theory-building qualitative evidence synthesis
in such a way that the matrix-approach is applicable. First, we derive rec-
ommendations from the theoretical model by using the Context Mechanism
Outcome (CMO) configuration (Pawson, 2006). Second, we specify these
relations in moderation effects. Third, we compare the derived moderation
effects to the description of the interventions in the quantitative primary stud-
ies. Fourth, we evaluated these moderation effects using meta-analysis with
subgroups. This chapter contributes to the overall aim of the thesis by broad-
ening the applicability of the matrix-approach for mixed studies reviewing, as
it opens the possibility to apply the matrix-approach method to other existing
qualitative evidence syntheses.

Chapter 4 introduces the worked example on smoking cessation during
pregnancy. This chapter is written following the assumptions of an integrated
mixed studies review design. This chapter proposes a new method to inte-
grate findings from qualitative studies in a quantitative review study. There
are only few examples of the quantification of qualitative findings within this
context. The examples that are currently available provide a way to estimate
the mean of the strength of a relationship between a predictor and an out-
come, but lack methods for estimating the variance accompanying this mean.
The chapter provides a four-step method to generate effect sizes and their
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accompanying variances from primary qualitative studies. First, we describe
how the relationships to be evaluated are specified from the qualitative stud-
ies. Second, we discuss how vague quantifiers in text fragments are organized
and transformed to numerical values. Third, we elaborate on how mean effect
sizes and variances are calculated for qualitative studies. Fourth, we described
how the mean effects size and standard deviation over all qualitative studies
can be calculated. This study adds to the overall aim of this thesis by propos-
ing a method that offers the possibility to come up with numerical information
on direct relationships from qualitative studies. This insight challenges the
assumption that qualitative research cannot provide evidence of effectiveness
and therefore, opens new possibilities to combine findings from quantitative
and qualitative evidence in a mixed studies review by quantitizing findings
from qualitative studies in the same relationship.

We use the quantitized qualitative findings from Chapter 4 in a mixed stud-
ies review method described in Chapter 5. This chapter is concerned with the
question how quantitized qualitative findings can relate to findings from a
review with quantitative studies. Specifically, we investigate how Bayesian
methods can assist in conducting a mixed studies review when an integrated
design is used. This chapter describes a four-step method to integrate the
quantitized findings from the qualitative studies in an informative prior dis-
tribution in a Bayesian meta-analysis. First, we describe how relationships
between variables from quantitative and qualitative can be compared and
considered similar. Second, we discuss how to model these findings in a meta-
regression model. Third, we adjust the meta-regression model to account
for differences between the two data sources. Fourth, we present the pos-
terior distribution of the Bayesian meta-regression model. The contribution
this chapter makes to the overall aim of the thesis is threefold: This chapter
sheds light on, and extensively describes the issues encountered when match-
ing quantitative and qualitative findings. Furthermore, this chapter shows
a worked example of a Bayesian meta-analysis including findings from both
quantitative and qualitative studies, and provides a detailed guideline for ap-
plying this mixed studies review method.

Chapter 6 concludes the thesis by evaluating the work described in Chap-
ters 2 through 5 with regard to the mixed studies review aims, the designs
and their assumptions. Furthermore, we will make suggestions for the future
research agenda in the field of mixed studies reviewing.
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Chapter 2
Making it work: A qualitative
evidence synthesis on students’
experiences with collaborative
learning1

2.1 Introduction

Over the past decades, learning scenarios that emphasize the importance of
peer interaction to facilitate active learning processes have received consider-
able attention (cf., Ginsburg-Block, Rohrbeck & Fantuzzo, 2006; Johnson &
Johnson, 2009; Roseth, Johnson & Johnson, 2008; Springer, Stanne & Dono-
van, 1999). Several different operationalizations of such learning scenarios
have been proposed (e.g., collaborative learning, cooperative learning, peer tu-
toring, team-based learning), and these scenarios share important similarities
such as student participation through peer interaction in small-group activi-
ties and the role of the teacher as facilitator (Kreijns, Kirschner & Jochems,
2003; Strijbos, Martens & Jochems, 2004). Although we acknowledge the
existence of important differences between especially collaborative and coop-
erative learning (cf. Johnson & Johnson, 1999; Oxford, 1997, Strijbos et al,
2004; Roschelle & Teasly, 1995, Dillenbourg, 1999), we take the stance of for
example Kreijns et al. (2003) and Strijbos et al. (2004) that the similarities
between the applications of peer interaction to education are more impor-
tant than the differences. Therefore, we will henceforth use one term to refer
to learning scenarios that emphasize peer interaction, namely collaborative
learning. Collaborative learning can therefore be defined as involving a learn-
1This chapter is based on: Van Grootel, L., Boeije, H., Janssen, J., & Van Wesel, F. (in
preparation). Making it work: A qualitative evidence synthesis on students’ experiences
with collaborative learning.
Author contributions: Van Grootel performed the data collection, data extraction, quality
appraisal, data analysis, and wrote the manuscript. Boeije proposed the topic of the study,
helped in designing the study, data extraction, quality appraisal, data analysis and provided
feedback on the written work. Janssen helped writing the introduction and discussion and
provided feedback on the theoretical model. Van Wesel helped with quality appraisal and
provided feedback on the manuscript.
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ing activity from which multiple participants, sharing a communal learning
goal, benefit through peer interaction (Erkens, Kirschner & Janssen, 2009;
Johnson & Johnson, 2009).

Although collaborative learning as a pedagogical practice is a major success
(Sharan, 2010), students may still experience several problems during the col-
laborative process which may affect their view on collaborative learning. Col-
laboration problems between students often mentioned, for example problems
encountered due to suboptimal implementation of the intervention, are free
riding, unequal participation of group members (Janssen, Erkens, Kanselaar
& Jaspers, 2007; Salomon & Globerson, 1989), relational conflicts (Hobman,
Bordia, Irmer & Chang, 2002), and lack of depth in exchange of argumen-
tation or explanations (Munneke, Andriessen, Kanselaar & Kirschner, 2007;
Webb et al., 2008). More importantly, students’ views on these problems have
proven to influence their willingness to engage in the collaborative process: If
students hold negative perceptions about collaborative learning, this may af-
fect their motivation to engage in the necessary activities and indirectly affect
the results achieved (Elen & Lowyck, 1999, Könings, Brand-Gruwel & Van
Merriënboer, 2005). Consequently, students’ views on collaborative learning
are essential for facilitating a successful implementation of these interven-
tions (De Grave, Dolmans & Van Vleutel, 2001; Dewiyanti, Brand-Gruwel,
Jochems & Broers, 2007; Zhu, 2012). That is, whether collaborative learning
is effective depends – at least partly – on how students perceive this instruc-
tional approach and whether it fits their epistemological beliefs, conceptions
of learning, and motivational orientations. Knowing students’ views is crucial
for the success of collaborative learning, and in particular their ideas of what
facilitates and supports them to function well in a collaborative learning en-
vironment (cf., De Grave et al., 2003; Dewiyanti et al., 2007; Elen & Lowyck,
1999; Könings et al., 2005).

Quantitative studies concerning students’ perspectives on collaborative
learning focused on the relation between students’ perceptions of collabo-
rative learning and learning outcomes (e.g.Elen & Lowik, 1999; Könings et
al., 2005). The positive effect of collaborative learning on, for example, stu-
dent achievement is well documented and has been reviewed and aggregated
in several meta-analyses (e.g., Ginsburg-Block et al., 2006; Kyndt et al., 2013;
Rohrbeck, Ginsburg-Block, Fantuzzo & Miller, 2003; Roseth et al., 2008). In
addition, a smaller –but substantial- body of qualitative studies is available
that aimed to gain an in-depth understanding of the barriers and facilitators
of the collaborative process through students’ eyes.

Qualitative methods are effective when researchers wish to highlight the
meaning people hold about certain topics and wish to stress the setting or

12



2.2. Methods

context in which the participants express their views (Barbour, 2000; Harden
et al., 2004; Creswell, 2008). However, the findings of these primary studies
are all restricted to one certain context or sample which limits their general-
izability.

Qualitative evidence synthesis, by way of contrast, brings together, juxta-
poses, re-analyses, and combines the findings from several studies into a whole
that ideally provides some theoretical or conceptual development that moves
beyond the findings of any individual study in the synthesis (Pope, Mays &
Popay, 2007). Therefore, in a qualitative evidence synthesis, larger and more
samples of studies can be covered, and more dimensions of the topic of interest
can be examined when compared to single qualitative studies (Dixon-Woods,
Agarwal, Jones, Young, & Sutton, 2005).

To our knowledge, until now no attempt has been made to synthesize the
available evidence on students’ perspectives on collaborative learning. With
respect to collaborative learning, synthesizing the studies containing views
of primary and secondary education students about this topic can provide a
broad overview of their perspective across different classes, areas, dimensions,
and traditions within educational qualitative research. The main question
that we examine in this review-study is: What are the experiences of primary
and secondary education students when engaged in collaborative learning?
This study reports the findings of a qualitative evidence synthesis of 29 qual-
itative studies containing student perspectives on collaborative learning. The
following sections describe the methodology of the study, the findings and our
reflections upon the findings.

2.2 Methods

Synthesis and findings

In order to answer our review question, thematic synthesis (Thomas & Harden,
2008) was chosen as qualitative evidence synthesis method. This synthesis
method can accommodate different traditions in qualitative research, and can
derive and relate overarching themes from the primary studies. The method-
ological procedure for a thematic synthesis contains a systematic literature
search, selection of the retrieved studies, quality appraisal of the included
studies, extraction of the data, data analysis, and synthesis of the findings
(Gough, Oliver & Thomas, 2012). Each of these steps are elaborated on
below.
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Search

The keywords used to find relevant qualitative or mixed methods studies
were (1) collaborative learning, (2) primary and secondary education, and (3)
qualitative or mixed-method studies and all their synonyms (see Table 2A.3
in the Appendix). The search was conducted in March 2012 and restricted to
the databases ERIC, Web of Science, and PsycInfo, to peer-reviewed journals,
and to articles in English language. Three syntaxes were combined: one for
collaborative learning, one for the educational level and one as qualitative
‘filter’ using free-text terms (Shaw et al., 2004; Grant, 2004). In the last
syntax, keywords for the qualitative methodology were used to ensure that
the search would only yield qualitative or mixed methods studies. The search
was comprehensive and pre-planned with the aim to find all available studies
(Tong, Flemming, McInnes, Oliver & Graig, 2012). After the initial electronic
search, a reference search of the articles that were included after the initial
search was done. Furthermore, a search update was performed from March
2012 to November 2014 and a second update was performed from December
2014 to June 2017 using the same procedure.

Study selection

The selection of studies was based on four criteria of the SPICE acronym
that is used for formulating a review question (Booth, 2004). Setting: Only
research conducted within a setting of primary or secondary education was
included. Perspective: The study must provide the students’ views, not the
views of teachers or other stakeholders. Intervention: The study had to ad-
dress a learning scenario that involved peer interaction (e.g., collaborative
learning, cooperative learning, peer tutoring) by establishing a learning ac-
tivity from which multiple participants, sharing a communal learning goal,
could benefit (Erkens et al. 2009). Collaborative learning had to take place
within the regular curriculum irrespective of the topic addressed, e.g., math,
language, social science, physics, chemistry or physical education. Compari-
son & Evaluation: Only studies using qualitative methods or mixed methods
of which the qualitative component could be separated (Boeije, Van Wesel &
Slagt, 2013) were included.

The initial search resulted in 2571 hits, which were exported to Refworks in
order to manage them. Sixty-four duplicates were removed from the search re-
sults. Of the remaining 2507 unique hits, the title and abstract were screened
and marked with include, exclude or doubt by [LvG] and [HB]. In case of
doubt, the full-text articles were retrieved for more information.

Based on these criteria, 155 studies were selected based on the abstracts for
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more detailed evaluation. Despite our search efforts for the studies that were
not available through electronic journals (seeking access to journals through
different institutions, contacting authors and co-authors, and searching Re-
searchGate) 9 of 155 full-text articles were unavailable to us. Additionally,
20 full-text articles were excluded: 12 studies were not published scientific
articles, 5 studies’ settings were not primary and secondary education, and 3
studies were not in English language. At this point, a reference search was
performed, resulting in the addition of 4 full-text articles. After careful read-
ing of the 130 full-text articles, 101 were excluded based on the previously
mentioned SPICE-criteria, resulting in a total of 29 included articles. Reasons
to exclude studies were: 1) The methods were not providing us with student
views (58 studies), 2) Solely quantitative methods were used (16 studies),
3) There was no focus on collaborative learning, or the activity described
was not covered by the definition of collaborative learning (10 studies), 4)
No primary or secondary school student views were provided on collabora-
tive learning (but views of university students, e.g., teachers, 17 studies) (see
Figure 2.1).We repeated the search process in November 2014 and June 2017
which resulted in 2 and 7 additional studies for inclusion in the review (see
Figure 2.1).

Study characteristics

The included studies were thoroughly read and an extraction form was used
to summarize relevant study characteristics (see Tables 2.1a and 2.1b). Dur-
ing the extraction, several components of collaborative learning in the study
(country, type of collaborative learning, grade, age of the students, group
size, special education needs, and computer support) were extracted from the
studies. Other methodological characteristics were also extracted from the
studies (data collection method, sample characteristics, number of schools,
classes, and the number of students involved in the particular study). The
sample sizes within studies vary because in some cases multiple data collec-
tion methods were used within one study. Therefore, in the last column of
Table 2.1a, we distinguish between sample size of the observations, interviews,
reflections and focus groups.
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Figure 2.1: Flow chart of study selection.
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Table 2.1a: Study characteristics.

Study Author(s) Coun-
try

Methodological characteristics

Data collection method School(s), number
of classes

Sample size

1 Avci & Yuksel (2011) Turkey Focus group, interviews 1 elementary school,
3 classes

9

2 Azzarito & Ennis (2003) USA Observations, field notes, formal in-
terviews

1 middle school,
2 classes

Obs.: 48,
Int.: 10

3 Cesar & Oliviera (2005) Portugal Participant observation, interviews,
documents

Second cycle, 1 class 5

4 Cesar & Santos (2006) Portugal Participant observation, question-
naires, interviews

Second cycle, 1 class -

5 Chitanana (2010) Zim-
babwe

Interviews 1 high school,
Multiple classes

14

6 Clarke, Gill, Hounsell &
Urquhart (2003)

Canada Written reflections, teachers’ obser-
vations

1 elementary school,
4 classes

Obs.: 80
Refl.: -

7 Göcer (2010) Turkey Interviews 1 high school,
2 classes

-

8 Grant (2009) UK Focus group interviews, collection
of student wikis

1 high school,
3 classes

Int.: 6

9 Jamaludin & Lang (2006) Singa-
pore

Students’ online discussion tran-
scripts and reflection logs, open-
ended questions

5 elementary schools,
5 classes

20

10 Järvenoja & Järvelä
(2005)

Finland Semi-structured interviews, video-
recordings and case descriptions

1 high school,
1 class

Int.: 18
Cases: 2

11 Lin (2011) Taiwan Semi-structured interviews, open-
ended questions in questionnaire

1 high school,
3 classes

Int.: 6

12 Logan (1986) - Observation, unstructured informal
interviews

1 elementary school,
2 classes

Obs.: 30,
Int.: -

Continued on next page
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Table 2.1a: Study characteristics (continued).

Study Author(s) Coun-
try

Methodological characteristics

Data collection method School(s), number
of classes

Sample size

13 Mastropieri, Scruggs,
Spencer & Fontana (2003)

USA Survey with open questions, obser-
vation field notes

1 high school,
2 classes

-

14 Minnaert, Boekaerts, De
Brabander & Opdenakker
(2011)

- Semi-structured interviews, short-
list of benefits and shortcomings

1 vocational sec-
ondary education,
Multiple classes

Int.: 10

15 Mueller & Fleming (2001) Canada Self-evaluations, audiotaped group-
work, field notes, drawings, pho-
tographs

1 elementary school,
1 class

Obs.: 29
Int.: 4 groups of 4-5

16 Soong & Mercer (2011) Singa-
pore

Focus groups, individual semi-
structured interviews, survey with
open questions

1 high school, 1 class 8

17 Van Aalst & Hill (2006) Canada Field notes, video recordings, the
Knowledge Forum database, semi-
structured interviews

1 elementary school,
1 class

28

18 Williams & Sheridan
(2010)

Sweden interviews preschool, com-
pulsory and upper
secondary school, -

66

19 Williams (2001) Sweden interviews 1 elementary school,
1 class

22

20 Yang & Liu (2005) Taiwan Interviews, observations, tape
recordings of group interactions,
student worksheets, member
checklists

1 elementary school,
1 class

31

Continued on next page
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Table 2.1a: Study characteristics (continued).

Study Author(s) Coun-
try

Methodological characteristics

Data collection method School(s), number
of classes

Sample size

21 Fisher & Frey (2012) - Observations, semi-structured in-
terviews, focus groups students

9 secondary schools, - Obs.: 48
Int.: 48
F.g.: 3 x 4 students

22 Hammer Chiriac &
Granström (2012)

Sweden Focus groups 3 secondary schools, - F.g.: 41

Note: In the last column, abbreviations are used for the data collection methods.
Obs. = Observations
Int. = Interviews
Refl. = Reflections
F.g. = Focus groups
* age calculated based on grade.
** grade calculated based on age.
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Table 2.1b: Study characteristics.

Study Characteristics of collaborative learning

Type of collaborative
learning

US Grade
level

Age
(years)

Group
size

Discipline/Subject Special character-
istics students

1 Collaborative reading: stu-
dents read a book together
with peers

4 9* 8 Reading -

2 Encouraging peer culture,
making students responsible
for their team

7-8 12-13* Flexi-
ble

Physical education -

3 Embedded in the curriculum.
Students worked throughout
the whole curriculum in
groups

5-6 12-16 - Whole curriculum Students from urban
neighborhoods, who
repeated grades or
are distanced from
the school culture

4 Didactic contract: students
are matched to a peer and
work throughout the year in
dyads

8-9 14-15 2 or 4 Math Students with spe-
cial education needs
mixed with regular
students

5 Learning circles: students
share ideas with students from
other schools through an on-
line learning environment

8 12-14 - Health, environment, hu-
man rights, globalization
and ’my life’

Students from dif-
ferent cultural back-
grounds

6 Students are working in
groups on specific tasks

K-5 5-10 2-4 Sequencing, creating Venn
diagram, Building a story
from clues, Categorizing,
Pantomime

Mix of regular stu-
dents and students
with significant
learning issues

7 Students are working in co-
operative groups or in jigsaw
groups

11 16* 5 Turkish language skills -

Continued on next page
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Table 2.1b: Study characteristics (continued).

Study Characteristics of collaborative learning

Type of collaborative
learning

US Grade
level

Age
in
years

Group
size

Discipline/Subject Special character-
istics students

8 Students work in small groups
on a wiki page

9 13-14 6-9 Project on innovations in
technology since 1950

Students from a spe-
cialist technology co-
educational school

9 Students work together as a
class and share ideas with
other classes through an on-
line learning environment

5 10-11 4 Projects on the Water Cy-
cle, Environment and You
and Exciting reading

–

10 Students work in groups on
three projects during the year

7-9 12-15 - Projects on Racism, Time,
Science Fiction and Drugs

-

11 Students worked together to
finish tasks, one group with
and one group without the
computer

8 13* 4-5 Language -

12 Students were put in a group
to work on a project for an
hour per day, three to four
times a week

4-5 10* 5 Science and math -

13 Peer tutoring with unequal
groups based on capabilities

10 15 2 Multiple topics Students with mild
learning disabilities

14 Students were put in small
groups and worked together in
a self-selected topic

10-12** 15-18 4-5 Project on Structure and
organization on small-
scale business concerns

-

15 Students worked together in
groups on a project

6-7 11-12* 2-4 Project on creating an
amusement park ride

-

Continued on next page21
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Table 2.1b: Study characteristics (continued).

Study Characteristics of collaborative learning

Type of collaborative
learning

US Grade
level

Age
in
years

Group
size

Discipline/Subject Special character-
istics students

16 Students solve problems col-
laboratively with an anony-
mous partner through text
chat

11** 15-17 2 Physics -

17 Knowledge Forum: Students
work together in groups

4 10 - Electricity and first nation
culture

-

18 Collective and structured
group activity (no specific
form)

1, 5 and 9 +
selection from
upper sec-
ondary school
programs

6-18 - - -

19 Students sat together on five
big tables in the classroom,
tasks are written down on the
board

3 7-9 - - -

20 Students discuss and coop-
erate, teacher provides assis-
tance to groups

3 8* 3-4 Project on internet appli-
cation skills

-

21 - 7-12 12-17 - Math High-achieving stu-
dents

22 Working as a group 8-11 13-16 - - -
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Quality appraisal

Two of the authors [LvG; HB] independently appraised the quality of 22 arti-
cles from the first and second search. [LvG] and [FvW] appraised the quality
from the 7 articles from the third search. All articles were appraised using
an adjusted version of the Critical Appraisal Skills Program (Critical Ap-
praisal Skills Program (CASP), 2008) available as supplementary material).
The adjustment involved adding a separate category for the quality of the
author’s reflection on the role of the researchers and the relationship with
the students. This is deemed an important item because in four instances
(studies 4, 6, 16, 20) the researchers were examining their own schools and
even their own classes and students. A scoring system was used to get a grasp
of the quality of the studies and to inform analysis and discussion (Gallacher
et al., 2013). The articles were scored with 0, 1, or 2 points on each cat-
egory from the adjusted CASP. Appraisal was therefore not carried out to
exclude studies as there is no consensus among researchers about the thresh-
olds for exclusion (Carroll & Booth, 2014). Moreover, the methodologies of
the included studies are very diverse. One quality appraisal instrument can-
not adequately determine whether studies contain just ‘minor errors’ or ‘fatal
flaws’ (Dixon-Woods, Shaw, Agarwal & Smith, 2004) and therefore, valuable
studies might be excluded based solely on the threshold. However, we did
consider inappropriateness of qualitative methodology as a ‘fatal flaw’ as this
aspect would have impeded our analysis and synthesis. Appropriateness of
qualitative methodology was therefore used as a screening question; articles
were excluded if the qualitative methodology was deemed not appropriate.
None of the articles had to be excluded based on this screening question.
LvG, HB and FvW appraised the quality of the studies and compared and
discussed their answers. An overview of the quality appraisal scores per study
is available in Appendix B.

Analysis

For each of the 29 studies the findings were extracted and subsequently coded
using MAXQDA11, software for qualitative data analysis. Findings were
considered the interpretations of the authors of their data, e.g., interviews or
observations (Finfgeld-Connett, 2014b). The authors’ conclusions were not
included in the data-analysis to reduce bias caused by the authors’ original
perspectives and priorities (Thomas, Harden & Newman, 2012). Furthermore,
in order to avoid ‘cherry picking’, and to understand the authors interpreta-
tions in the context of the whole results section, all text fragments in the
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results sections of the studies (including quotations) were systematically an-
alyzed.

In the coding process, the steps for thematic synthesis were applied (Thomas
& Harden, 2008). Concepts derived from previous literature on collaborative
learning gave direction to our analysis, e.g., learning environment, interac-
tion processes and outcomes of collaborative learning. In the first stage of
this coding process, the first author [LVG] and the second author [HB] coded
three studies independently by labeling each meaningful text fragment of the
result sections according to its meaning and content. Codes were created
inductively and assigned to relevant text fragments of these studies. All re-
maining studies were then coded by [LVG] using the same protocol for the
purpose of reliability. For these studies, the formulation of the assigned and
new codes was constant topic of discussion within the research team.

In the second stage of the analysis process, the studies were further trans-
lated into one another by merging existing codes. The research team discussed
the codes and generated overarching descriptions to capture the meaning of
groups of codes. In this second stage, the research team synthesized the codes
in two descriptive themes (Thomas & Harden, 2008); for example ‘dealing
with peers’ and ‘creating knowledge’ to give meaning to the distinction be-
tween the cognitive and social learning outcomes that were described in the
studies. These two descriptive themes were interpreted and synthesized as
the general value students assign to collaborative learning. In the third stage
of the coding process, the findings were translated into a third level of ab-
straction. The review team created analytical themes through interpretation
of the underlying meaning of the set of descriptive themes. The list of de-
scriptive themes was discussed in the review team and two analytical themes
emerged that covered the meaning of the list of descriptive themes. In this
stage, the analysis went beyond the content of the primary studies to cre-
ate a synthesis product. For example, the overall underlying meaning of the
descriptive themes ‘value’ and ‘positioning’ was interpreted as the analytical
theme ‘Self-regulation’. During this stage, we noticed that the data were sat-
urated; meaning that no new findings emerged from the data throughout the
analysis.

2.3 Results

In this section we present a model for collaborative learning which emerged
from the data in the qualitative evidence synthesis. Figure 2.2 depicts the
theoretical model that emerged from the findings. The three colored com-
partments in the Venn diagram of the model hold the lowest level of findings:
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the subthemes (e.g. Assessment, Grouping, Creating knowledge). These three
compartments themselves each present one of the three descriptive themes:
Inclusiveness, Positioning, and Value. Of these descriptive themes, Inclu-
siveness and Positioning have a communal meaning expressed in the ana-
lytical theme Heterogeneity. Positioning and Value have communal meaning
expressed in the analytical theme Self-regulation, which makes the two an-
alytical themes overlap as they share the descriptive theme Positioning. In
the following sections we will elaborate on the elements of the model and the
evidence on which this is built, as well as on the relationships between the
elements.

Figure 2.2: Graphical representation of constructed model including two analytical
themes, three compartments (descriptive themes), and subthemes per compartment.

Studies in the synthesis

Tables 2.1a and 2.1b present the descriptive information extracted from the
29 primary qualitative studies. Eighteen of the 29 studies included in the syn-
thesis were purely qualitative studies and eleven studies used mixed-methods
designs. In fourteen studies, the setting was elementary education and in
twelve studies the setting was a secondary education. In the remaining three
studies, the setting was vocational secondary education and a combination
of elementary and secondary education. The concept of collaboration varied
between studies: in some studies students were working together in groups on
a specific task (22 studies), in other studies students were assigned to groups
for a longer period of time (three studies), in two studies students were mo-
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tivated by the teacher to collaborate and to help their peers, and in the two
remaining studies students were collaborating as a class with other schools.
In 10 studies, computer support was a resource. The total appointed scores
in the quality appraisal ranged from 2 to 15 and the total scores per study
differed no more than two points between the raters. The mean score of the
studies was 9,1 (out of 18 points in total). An overview of all quality appraisal
scores can be found in Table 2A.4 in the Appendix for this chapter.

Heterogeneity

A major recurrent theme in the included studies was heterogeneity which
refers to the differences between peers with regard to knowledge, skills, back-
grounds, points of view, cultures, and ways of acting. The way that students
depended on each other during collaborative learning was influenced by the
organization of the curriculum, the educational tasks they had to achieve, and
the grading.

Acknowledging heterogeneity and dealing with differences between peers
was considered difficult by students. There was a considerable variety in
the way students divided activities among the different talents in the group.
However, students felt that they started to appreciate those differences during
the collaborative process. In study 6 for example, it is described that students
opened up to other talents than math, reading, and writing. This opened
students’ eyes to the fact that everyone had talents in different areas and that
everyone could contribute to learning. Furthermore, study 5 described that
students recognized the value of alternative cultural perspectives and that
they evaluated their own ideas against those of others. In study 23, students
recognized that there were various skills necessary in order to make the group
work successful and that every group member has his or her own unique
skill. In study 3 and 4 finally, collaborating with peers made students accept
everyone’s differences better. Closely related to dealing with differences is the
concept of inclusiveness that we will address next.

Inclusiveness

Inclusiveness is a way of dealing with heterogeneity among peers and refers
to the collaboration of all students. In three studies, the importance of “in-
cluding” students and an “inclusive” environment were explicitly stated (3, 4,
6). In study 2, although more implicitly, and 4, inclusiveness was meant to
stimulate or achieve collaboration among students. In study 3, inclusiveness
was meant to stimulate the acceptance of differences between students. In
one study, inclusiveness was mentioned as a goal in itself (6). Additionally,
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inclusiveness was described as “being an active participant of the community”
(3). This means that inclusiveness is sometimes considered to be a catalyst
of including different students, e.g., students with learning disabilities, and
sometimes seen as an outcome of collaborative learning efforts. Collaborating
with students who are different and have different capacities is not perceived
as taken for granted by students. Three components are closely related to
this process and are addressed below: preparing and monitoring, assessment,
and computer support.

Preparing and monitoring

In order to keep students included in the collaborative learning process, they
needed a teacher who 1) provided them with clear instructions and learning
purposes for the collaborative work (12, 22), 2) who trained the students in
the necessary social skills (6, 18), and 3) who monitored the collaboration
(14, 26). In one study, the teacher stepped back from the learning process
in order to let students collaborate with their peers once they had organized
the learning environment. This resulted in students feeling demotivated (2,
22). Moreover, in study 22, students indicated that successful group work
requires a teacher that provides them with the proper context and tools, who
has the situation under control, and who does not abandon students during
group work. In another study, it was motivating for students to work in a
climate of mutual encouragement where they were ‘spurred on’ by teachers
and encouraged to help each other (18).

Additionally, the type of task the teacher prepared for students played a
role in whether students felt included. In situations where the teacher did
not closely monitor the collaboration, and especially in situations in which
the group performance depended on how well the most talented member did,
students tended to move away from the group once they were aware of the
more proficient students in the group who would take care of the task (11).
Students that could not keep up felt less included in the group (24). In one
study, students were even left out of the collaboration by peers (12). The
preparation and monitoring of the collaboration by teachers appeared to be
crucial for an inclusive environment.

Assessment

Several studies demonstrated that students involved in collaborative work
were highly concerned that the collaborative work will affect their grade (8,
12, 22), as illustrated in study 12:
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“What clouded the issue was that the teachers’ insistence that evalua-
tion was to be based on evidence of full participation and cooperation
as well as the content of the presentation. To the students this seemed
contradictory; they could do good work or they could all work together
and help each other, but they could not do both.” (12)

In study 22, students indicated that they lacked evaluations of their group
work. In creating an inclusive learning environment, teachers could emphasize
the range of skills that was graded in collaborative learning by evaluating
more and other skills than only math and reading (12). In study 25 for
example, some high-achieving students admitted to dislike involving lower
achieving members in their group work in order to live up to the expectations
of the teacher, and so to receive a higher grade. Another aspect of teaching
with collaborative learning methods was emphasizing the appreciation of the
diversity of talents within a group of students in order to deemphasize the
focus of the more narrow range of skills.

Computer support

In 10 studies, the collaborative learning environment was supported by the
computer (5, 8, 9, 10, 11, 14, 16, 17, 20, 26). The computer was not always
contributing to an inclusive environment. In some studies, the computer
made students feel uncomfortable about the collaborative work. Students
experienced frustration leading to possible withdrawal from the task. This
frustration appeared when they had to share the computer with peers (11,
20, 26), when technical problems were encountered, or when the software
was difficult to handle (9, 17). In addition, some students felt uncomfortable
when they had to communicate through the computer and responses from
peers were slow or absent (9, 16, 17). Computer support appeared to be
valuable, but only if it was organized in such a way that it was supporting
students instead of distracting them.

Self-regulation

Self-regulation is the second major component of collaborative learning as
perceived by students. Self-regulation is captured in taking responsibility for
the learning process by monitoring that process, by dealing with disagreement,
by managing the problem-solving strategy, and by forming groups. Once
students recognized and valued differences between peers within their group,
they were better able to regulate their own collaborative learning process.
Study 14, in which a group leader was assigned to the collaborative group,
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illustrated this process. The group leader, who took responsibility for the
learning process of the whole group, monitored collaborative aspects that
might have contributed to the quality of the group learning process, such as
enhancing and monitoring the group communication.

Study 4 described that students were better able to decide upon a strategy
to solve a problem and to manage the information they needed for that.
Moreover, in study 19, some students indicated that learning to deal with
disagreement is an important aspect of collaboration. In study 6 finally,
students learned to manage the conditions necessary for their own learning
by recognizing the importance of grouping by students. In the following
example, the teacher reflected upon the self-regulating skills of a student who
considered group size in choosing her peers:

“I was pleased with the students’ consideration of group size. I found
the comment by Jane “…..it depends on what activity we are doing,
then I can decide if I want to be in a partnership or in a group…” to be
particularly powerful. Through experiencing a variety of cooperative
learning scenarios, this student was able to conclude that her learning
was based on subject/topic expectations and these would determine
which learning circumstances would best suit her needs: partnership,
group of three or group of some other size.” (6)

Once students had the information about learning goals and recognized what
they needed in order to achieve them, they were able to regulate their own
learning process. More specifically, once they were provided with clear in-
structions, training for the collaborative work, information on the learning
purpose, and were given sufficient time to get used to their group members,
they were equipped with the necessary tools to manage this process them-
selves. These self-regulating skills were developed throughout the collabora-
tive process. In study 4 for example, students developed autonomy, positive
academic self-esteem, sense of responsibility, and critical sense. Furthermore,
students learned cooperative techniques, they learned how to undertake a re-
search project (20), and they identified criteria for effective group work (15).
Moreover, students learned how they could connect to a peer while practicing
individual skills (2), and they learned how they could share knowledge with
a peer (3).

Value

Students reflected on the value of collaborative learning for their future learn-
ing process in the light of the development of their self-regulating skills. In
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several studies, students positively valued the experience in working together
with peers (1, 2, 3, 4, 5, 7, 9, 11, 13, 15, 17, 19, 20, 21, 22, 23, 24, 27, 28,
29). In their expressions, students distinguished between the value of positive
experiences with regard to the process of creating knowledge in collaborative
learning, and the value of positive experiences with regard to the process of
dealing with their peers in collaborative learning.

Creating knowledge

Students appreciated the opportunity offered by the collaborative activities
because they could learn from their peers (5, 17, 20), come up with more and
better ideas (20, 28), and enable discussion (11, 26). In one study, students
mentioned that learning from peers was easier than learning from the teacher
(23). In another study, the concept of knowledge building was emphasized:

“Most students recognized the collaborative nature of the activity. Sev-
eral groups of students specifically referred to collaborative learning as
more efficient or richer than individual learning during their interviews:
“Class is to learn stuff and, if we knowledge build, we could learn faster,
such as math or science. If we all put our brains together, we could
probably get the right answer and maybe even come up with an answer
that the teacher couldn’t think of.” (17)

Students increased their awareness of the possibility of peer contribution.
Students considered working together to be useful (2) and they noticed that
they could work faster if they worked together (13, 28). By participating
in collaborative activities, students learned new information (7, 9, 29) and
learned to think in different ways (5). Sharing information between peers was
considered valuable, and in one study this even lead to students discussing the
matter outside the classroom (9). Learning collaboratively increased 1) their
motivation in participating in a learning activity (11), 2) their understanding
of the usefulness of a collaborative curriculum (3), and 3) their interest in the
subject matter or link with academic knowledge (1, 3, 11, 29).

Dealing with peers

Students felt that they learned how to work collaboratively (15, 20, 23, 24),
realized the concept of teamwork (27), felt more responsible (23) and learned
that they were better able to deal with interpersonal issues (20), and im-
proved their understanding of social settings, interactions and relations with
others (2, 3, 4, 29). Students also learned how to cope with ‘slow peers’ (4)
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and learned to be ‘loving and kind’ to less-achieving peers (29). Moreover,
students mentioned the value of this experience for their future activities (2,
5, 15, 20). The following quotation illustrates this learning outcome:

“But experiencing collaborative work was not only effective during the
time students were part of this research project. It seemed to remain
in their ways of thinking, acting, reacting, in their values, and in their
ways of understanding others, even when they were no longer working
in collaborative settings (....)” (4).

Students enjoyed collaborative learning because this practice enabled them
to socialize with peers, meet new people, make friends, and improve relation-
ships with classmates (1, 3, 5, 6, 7, 24). In one study, students collaborated
in a computer-supported environment with peers abroad. They appreciated
learning about cultural differences and communicating with people with a
different cultural background (5).

Conjunction of the themes

We have now dealt with two major components of collaborative learning: deal-
ing with heterogeneity of peers and self-regulating the learning process. These
two main components are interrelated and accumulate in what we interpreted
as positioning (see Figure 2.2). First, positioning links to heterogeneity with
respect to the students’ differences and the different roles, tasks, and positions
they are assigned to. If students recognized the talents of their peers they
could more easily choose their own position in the collaborative group. Sec-
ond, Positioning refers to self-regulation with respect to the ability of students
to manage the collaboration in such a way that it contributes to their learn-
ing process. If students acknowledged and appreciated the different talents in
their group, they were better able to self-regulate the collaborative learning
process. To facilitate all this they needed information about the task, the type
of interdependence, and the competencies of their group members. Next, we
will elaborate on the important process of positioning.

Positioning

Positioning refers to the process in which students learn about the various ca-
pabilities of their peers and use this knowledge when grouping and interacting.
Students felt they had to deal with their own strengths and weaknesses and
that of their peers. We will detail three main processes: grouping, safety and
engagement.
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Grouping

In a collaborative learning environment students often had to choose peers to
form a collaborative group. In studies 11, 27, and 28, most students preferred
grouping themselves. Some students even articulated on how the teacher
composed the groups to make sure they would end up in the same group (27).
However, some other students in study 11 preferred grouping by the teacher
to avoid possible arguments that result from self-grouping. In addition, in
study 4, grouping by the teacher stimulated the appreciation:

“Although interpretation must be careful because the students were
talking to us, and we were associated with the project, T.’s words
still draw our attention to two interesting features:(1) before, J. was
strongly rejected and no one cared about him, they only wanted him
to leave that class; and (2) things changed because their mathemat-
ics teacher implemented a new didactic contract, acted coherently, and
made them understand J. had much more potential than they expected.
This makes T. recognize that they were too cruel to him at the be-
ginning, but also that it would have been a pity if he had given up
studying.”(4)

In study 22, students distinguished between different aims of group work in
evaluating whether the teacher or students should decide on group composi-
tion: it depended on whether the aim is to learn a subject or to learn to work
together. Once students were put into groups or when they had chosen their
groups, they expressed feelings of uncertainty with regard to the possibilities
for successful collaboration in their group. In study 15, 22, and 27, students
mentioned they felt “very comfortable” working in a group of peers that they
had collaborated with before. In a group with peers whom students were not
familiar with, they were unsure how to collaborate (15). Although students
preferred collaborating with friends, they also felt a tension between work-
ing with friends and working seriously, because friends sometimes distracted
them (27). Group size also mattered for students. They varied in their opin-
ion about which group size best fitted their needs (6). In study 6 and 22,
students recognized that larger groups were challenging because of interac-
tion problems. In contrast, they also saw the potential for a more expansive
idea pool in a larger group (6) and indicated that a small group could also
have negative consequences (22).
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Safety

Feeling safe in the peer group appeared to be an important facilitator or even
prerequisite for students positioning themselves and their peers. The studies
showed a lack of feelings of safety: Students experienced these feelings in the
atmosphere in the group, and in the problems students encountered in their
conversations with peers (4, 8, 10, 14, 15, 16, 20). First, students sometimes
experienced an atmosphere of hostility and suspicion. In one study, there
was an informal unwritten class rule not to interfere with your peers’ work
(8). In another study, students working in a computer-supported learning
environment refused to post their ideas on the general forum because they
were afraid that someone would steal their ideas (17). Furthermore, in some
cases students felt too embarrassed to share their own ideas (10, 16, 17).
Students suggested that they needed time to get familiar with their peers
(14, 15). This could increase the feeling of safety.

Second, during their conversation, students also encountered problems:
Group members were talking all at once (15), were quarrelling (20), not listen-
ing to each other (15), felt afraid to speak up (25), showed dominant attitudes
towards others (26), laughed at less-achieving students (24), or were overre-
acting when others made ‘blatant’ mistakes (4). Less-achieving students felt
insecure about what peers might think about their achievement (23, 25, 27).
They felt safer when they managed to find a way to make the conversations
work. For example, students achieved successful collaboration when they took
turns in the conversation, or when they were being listened to by their peers
(6). In two studies students were already experienced in working collabora-
tively and consequently, the atmosphere in these groups was very ‘easy-going’.
This atmosphere increased self-esteem and motivation for weak students (3,
4).

In both situations described above, collaborative skills were indispensable.
When students lacked the skills to collaborate effectively, groups became emo-
tionally charged. In turn, this lead to a poor learning environment (6) in which
students did not feel safe. In one study, students did not manage to collabo-
rate effectively due to the fact that they had different ideas and approaches
(25). In particular, students lacked collaborative skills in making decisions:
Choices were made based on ‘rock paper scissors’, voting, or personal pref-
erences to avoid any arguments (6, 8). However, in study 6, students also
managed to come to consensus through discussion and negotiation. When
feeling safe, students enjoyed the collaborative activity which positively influ-
enced the collaborative process (24, 25, 27, 29).
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Engagement

Students often mentioned unequal engagement (11, 12, 15, 20, 21, 27) and
distracting off-task behavior (6, 12, 13, 20, 25) as a source of frustration. In
Study 22, students indicated that successful group work is characterized by
students being focused on the task. In some cases, they experienced unequal
engagement as ‘challenging’ or ‘hard’ to cope with (6, 13). In other cases,
students even became angry and felt unfair about the situation (12, 20). The
author of study 12 reflected on the collaborative work of a group that suffered
a lot of disagreements:

“One fourth grade group, which seemed to suffer more disagreements
than any other, made such a poor final presentation that a group mem-
ber felt she needed to explain it to the rest of the class: “I told the group
to practice, but they got mad and didn’t.” (12)

Student engagement also varied between collaborative learning situations de-
pending on how tasks were divided within the collaborative group. Engage-
ment did not necessarily mean that each student had the same input and
role in the collaboration. In several studies, the roles of students in the col-
laborative group differed (2, 6, 14). The difference between roles might have
had consequences for the individual contributions to the end product of the
group work, but it did not mean that all students had to be equally engaged
(6). In one study 2, students were stimulated to play different roles in the
collaboration and to accept and help weaker peers. This helped students ac-
cepting differences between their peers and decreased the difficulties students
encounter during the collaboration.

2.4 Discussion

The aim of this qualitative evidence synthesis was to explore the perspectives
of primary and secondary education students on collaborative learning. A
theoretical model was constructed to provide an overview of the perspectives
of students and to gain insight in the connections between the findings. The
model consists of two analytical themes: heterogeneity and self-regulation,
which in turn represent three descriptive themes. We discuss the descriptive
themes in the light of the literature.

The first descriptive theme that emerged from the data concerns students’
feeling of inclusion during collaboration or rather; students’ lack of feelings of
inclusion. Previous studies showed that a lack of inclusion might lead to prob-
lems during the collaboration process. Prinsen, Volman and Terwel (2007)
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demonstrated that inclusiveness is a central aspect of a collaborative class-
room culture and found that when inclusiveness is not stimulated, certain
students might experience collaborative learning in a negative way (e.g., they
have fewer opportunities to participate in collaborative discussions). This
study adds that contextual factors, such as preparation by the teacher, teacher
assessment, effective computer support, and aspects of the feeling of inclusive-
ness, seem to substantially affect the way students experience collaborative
learning. More specifically, this research found that especially teacher as-
sessment is of crucial importance. The emphasis on assessing the products of
collaboration and/or individual cognitive learning outcomes did not stimulate
students to look any further than those characteristics awarded to high-status
students. The second descriptive theme through which both analytical themes
heterogeneity and self-regulation were reflected is positioning. Students ex-
perienced several difficulties in positioning themselves during the learning
process in their group. We found that the lack of inclusiveness that students
experienced interfered with their ability to position themselves, also reflected
in Van den Bossche, Gijselaers, Segers, and Kirschner, (2006). Therefore,
students experienced difficulties in engagement in appropriate team learning
behaviors. These difficulties were illustrated by a lack of psychological safety
during students’ interaction, which was due to an atmosphere of hostility
and suspicion. This finding is in line with Fransen, Kirschner, and Erkens
(2011) who showed that psychological safety facilitates effective collabora-
tion. Our results indicate that students also experienced another difficulty
while positioning themselves and their peers during the collaborative process:
they struggled with forming an appropriate team. Irrespective of whether stu-
dents were grouped by their teacher or whether they had to choose their peers
themselves, they found it difficult to acknowledge the unique characteristics of
their peers and they struggled with managing the collaborative process. Pre-
vious studies (e.g., Chizhik, 2001; Dembo & McAuliffe, 1987) have shown that
students are very sensitive to so-called status characteristics when they judge
their peers’ talents. These studies indicated that individual students’ status
characteristics, such as gender and ability, are perceived by all group mem-
bers. More importantly, these characteristics, whether they are relevant to
the task at hand or not, affect students’ engagement during the collaborative
process. For example, high-status students are awarded more opportunities to
participate during collaborative learning (Dembo & McAuliffe, 1987; Gabriele
& Montecinos, 2001).

The third descriptive theme that emerged from the data concerns value.
In the studies we reviewed, students reflected upon the process and recog-
nized the additional value of collaborative learning. Aside from the fact that

35



2. Making it work: A qualitative evidence synthesis on students’ experiences
with collaborative learning

students appreciated and valued the experience, they acknowledged the con-
tribution to their knowledge and the improvement of their collaborative skills.
Previous studies also demonstrated that students value collaborative learn-
ing as an instructional strategy that facilitates their learning process (e.g.,
Dewiyanti et al., 2007; Krol, Janssen, Veenman, & Van der Linden, 2004;
Peterson & Miller, 2004). Taken together, this suggests that collaborative
learning can, in spite of the above-mentioned problems experienced by stu-
dents, constitute an appealing instructional strategy from the perspective
of the students. This finding is essential, because students’ perceptions have
been found to affect students’ behavior and engagement during learning (Elen
& Lowyck, 1999; Van den Bossche et al., 2006).

2.5 Limitations

Our study faces some limitations. First, we did not differentiate between
different operationalizations of peer interaction. More specifically, we did not
investigate whether the results we found were similar for the implementation
of collaborative learning or cooperative learning. However, the themes that
emerged from our qualitative synthesis – heterogeneity and self-regulation –
apply to both collaborative and cooperative learning because they are inherent
to active learning scenarios that involve peer learning.

Second, the search of this qualitative evidence synthesis was limited to
three electronic databases of which two (PsycInfo and ERIC) yielded dupli-
cates. Using more or other databases could have generated different studies
for inclusion. Moreover, the search was limited to English language journals
which might have limited the generalizability of findings. However, the stud-
ies included contained situations of collaborative learning in several countries
worldwide. We therefore do not expect that adding studies in a different
language to the synthesis would have influenced the generalizability of our
findings.

Third, we found a great variety in methodologies in the included stud-
ies which made the direct comparison of results difficult. More specifically,
the level of interpretation in the included studies differed which made it less
feasible to combine study findings. However, we believe that the chosen syn-
thesis method, thematic synthesis, sufficiently accounted for the variety in
methodologies and so enabled us to develop a theoretical model.
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2.6 Future research

First, our findings indicate that students experience difficulties in the process
of positioning as they do not always feel safe and equipped in the collabo-
rative process. Furthermore, they find it difficult to recognize the various
capabilities of peers. However, students also report the development of these
collaborative skills as they get more familiar with their peers. Future re-
search should therefore investigate how inclusiveness and familiarity develop
in groups over time, because groups also develop over time as inclusiveness,
cohesion and trust usually become stronger when groups of students get to
know each other better over time (Wheelan, 2004). Relatedly, of further
importance is research that addresses the development of inclusiveness and
psychological safety over time. Temporal developments are infrequently ad-
dressed by collaborative learning research (Barbera, Gros, & Kirschner, 2014;
Reimann, 2009). Not taking temporality into account however, can lead to a
less complete understanding of important collaborative phenomena (Kapur,
2011; Van Leeuwen, Janssen, Erkens & Brekelmans, 2013).

Second, the results of this study indicated that assessing collaborative skills
in addition to cognitive skills could motivate students to focus less on solely
cognitive skills of peers during the collaboration. Previous research showed
how stimulating students to look further than cognitive skills is possible: sev-
eral instructional strategies, such as ensuring positive goal interdependence
between students (Johnson & Johnson, 2009; Roseth et al., 2008), role as-
signment to group members (De Wever, Van Keer, Schellens, & Valcke, 2009;
Strijbos, Martens, Jochems, & Broers, 2004), and use of collaboration scripts
(Weinberger, Ertl, Fischer, & Mandl, 2005) have been proven effective in
stimulating the inclusion of both high- and low-status students. Using the
model developed in this study, future studies may re-examine the effects of
these instructional strategies to investigate whether they also succeed in help-
ing students deal with issues associated with heterogeneity and positioning
oneself in a group of collaborating peers.

Third, our study brought to light the relation between heterogeneity and
self-regulation by the perspectives of students. The new insights in the under-
lying mechanisms of collaborative learning and the reasons why students ex-
perience difficulties, leaves room for explanation from the side of the teacher.
Teachers’ views are valuable for the model because they play an important
role when guiding collaborating students, for example by modeling appropri-
ate collaborative behavior and scaffolding students’ learning processes (Gillies,
2006; Gillies & Boyle, 2008). Given the wealth of research on collaborative
learning, future syntheses of quantitative research should focus on how specific

37



2. Making it work: A qualitative evidence synthesis on students’ experiences
with collaborative learning

characteristics from the individual studies (i.e. age of students, the subject do-
main in which they are being taught, the size and composition of the groups)
influence the synthesis’ findings. In addition, future syntheses of qualitative
research addressing the perspectives of important actors such as teachers dur-
ing collaborative learning will undoubtedly add to our understanding of the
potentials, pitfalls, and complexities of this promising and often employed
instructional strategy.

2.7 Concluding remarks

This study integrated the results of 22 primary qualitative and mixed-method
studies holding the perspectives of primary and secondary education students
on collaborative learning in a qualitative evidence synthesis. The synthesis
showed that students experience that a collaborative learning environment can
be challenging in order to deal with the differences between them and their
peers – which we labelled heterogeneity – and with organizing and managing
their learning processes – which we labelled self-regulation. Their experiences
can be understood by the extent to which they felt included in the collabora-
tion, by the way students could position themselves and others in a group of
peers, and by lessons they learned from the collaborative process. In order to
conform to students’ needs during collaboration, the teacher has to shape an
inclusive environment for the collaboration in which students learn to appre-
ciate the various talents of their peers and learn to manage their own learning
process as well as the collaborative process.
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Appendix

Table 2A.3: Keywords and synonyms used in the literature search.

Collaborative learning Educational level Qualitative research
Collaborative learning Primary school Qualitative research
Collaborative work Primary education Mixed-method research
Collaborative learning
methods

School Unstructured interview

Collaborative interaction Elementary education Open interview
Constructive activity Elementary school Ethnography
Cooperative learning Secondary school Focus group
Cooperative learning meth-
ods

High school Grounded theory

Peer-based instruction Secondary education Hermeneutic
Peer collaborative interac-
tion

Vocational education Life story

Peer collaboration Vocational training Life history
Learning in collaborative
groups

Vocational intermediate
education

Semi-structured interview

Small-group instruction Vocational intermediate
training

Participant observation
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Table 2A.4: Overview of total quality appraisal scores per study.

Author(s) Total HB Total LvG Total FvW
Van Aalst & Hill (2006) 9 9
Altun (2015) 8 8
Avci & Yuksel (2011) 5 7
Azzarito & Ennis (2003) 14 14
Cesar & Oliviera (2005) 8 8
Cesar & Santos (2006) 8 8
Chiriac & Granstrom 11 10
Chitanana (2010) 12 11
Clarke, Gill, Hounsell & Urquhart
(2003)

8 7

Fernandez-Rio, Fernandez-Cando &
Santos (2017)

11 11

Fisher & Frey (2012) 13 12
Forslund Frykedal & Samuelsson
(2016)

13 13

Göcer (2010) 4 4
Grant (2009) 6 6
Jamaludin & Lang (2006) 3 2
Järvenoja & Järvelä (2005) 12 11
Karsak & Orhan (2014) 6 6
Koekoek & Knoppers (2015) 12 12
Lin (2011) 8 7
Logan (1986) 8 7
Mastropieri, Scruggs, Spencer &
Fontana (2003)

6 7

Minnaert, Boekaerts, De Brabander &
Opdenakker (2011)

8 8

Mueller & Fleming (2001) 7 7
Shamahat & Mede (2016) 12 12
Soong & Mercer (2011) 7 7
Warrington & George (2014) 9 8
Williams & Sheridan (2010) 9 9
Williams (2001) 14 14
Yang & Liu (2005) 8 10
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Chapter 3
Using the Realist Perspective to
Link Theory from Qualitative
Evidence Synthesis to Quantitative
Studies: Broadening the
Matrix-Approach1

3.1 Introduction

The importance of syntheses of social science studies for evidence-based pol-
icy and practice is well established in previous research (e.g. Petticrew and
Roberts, 2006, Dixon-Woods et al., 2006). Gough and Thomas (2012) distin-
guish between aggregative and configurative synthesis methods. Aggregative
synthesis methods mainly “add up” data from multiple, similar primary stud-
ies and are closely associated with testing theories or hypotheses. A common
purpose of aggregative syntheses is to test theories by comparing the effect of
an intervention with a different intervention or no intervention (Gough and
Thomas, 2012). Configurative synthesis methods are closely associated with
questions that generate theory or explore existing theory (Gough and Thomas,
2012). Most synthesis studies lie somewhere on the aggregative-configurative
continuum.

In a qualitative evidence synthesis qualitative or mixed-method studies are
synthesized and can be used for aggregation as well as configuration. Several
papers have addressed the description and potential of qualitative evidence
1This chapter is based on: Van Grootel, L., Van Wesel, F. O’Mara-Eves, A., Thomas, J.,
Hox, J., and Boeije, H. (2017). Using the realist perspective to link theory from qualita-
tive evidence synthesis to quantitative studies: Broadening the matrix approach. Research
Synthesis Methods.
Author contributions: Van Grootel designed the study and the approached method, con-
ducted the extraction of data from the quantitative studies, analyzed and interpreted the
results, and wrote the paper. Van Wesel helped to design the approached method, pro-
posed the theoretical framework and gave feedback on the written work. O’Mara-Eves and
Thomas gave feedback on the proposed method and written work. Hox gave feedback on
the analysis and the written work. Boeije proposed the topic for the study and provided
feedback on the written work.
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synthesis methods (e.g. Barnett-Page and Thomas, 2009; Gough et al., 2012;
Hannes and Lockwood, 2012; Pope et al., 2007). These methods can pro-
vide answers to questions focusing on “why” and “how” causal intervention
mechanisms work and can generate hypotheses. Also these methods can be
used to synthesize the experience of social entities by participants (Saini and
Shlonsky 2012; Sandelowski and Barroso, 2007). Qualitative evidence syn-
theses can strengthen the explanatory power of primary qualitative studies
(Kearney, 1998; 2001) and enhance their utilization value (Smaling, 2003).

Several authors have argued that synthesis of both quantitative and quali-
tative research could lead to a more diverse understanding of a topic (Creswell
and Tashakkori, 2007; Dellinger and Leech, 2007; Harden and Thomas, 2005,
2010; Hart et al., 2009; Sandelowski, et al., 2006; Voils, et al., 2008). In mixed
studies reviews, extracted findings from quantitative, qualitative, and mixed
method primary studies, all concerning one topic, can be combined on the
review level. Qualitative research can contribute to a mixed studies review
in several ways. Dixon-Woods et al. (2001) discuss the possible roles that
qualitative research can play in mixed studies reviews, i.e.: 1) as a precursor
to quantitative work, selecting quantitative data or refining the review ques-
tion 2) providing data for a synthesis, using qualitative primary studies in a
systematic review 3) explaining quantitative findings by providing contextual
information on an intervention 4) turning evidence into practice by providing
information on the implementation of recommendations from reviews.

A standardized procedure for combining quantitative and qualitative evi-
dence on the review level, using qualitative research to turn evidence into prac-
tice, is established by the Evidence for Policy and Practice Information and
Coordinating (EPPI) Centre in London (Harden and Thomas, 2005; Oliver et
al., 2005; Thomas et al., 2004). This method is called the ‘matrix-approach’
and is used to answer questions that focus on effectiveness, appropriateness,
and barriers and facilitators for implementation of interventions. The ap-
proach explores correspondence between qualitative and quantitative evidence
by tabulating the findings in a matrix. The matrix links the findings from
qualitative studies about a certain topic with other quantitative evidence on
the effectiveness of an intervention. In the examples of this approach (e.g.,
Candy et al., 2011; Chalmers, 2005; Ely et al., 2007; Kavanagh et al., 2011;
Roberts and Noyes, 2009), the matrix represents the correspondence between
the two sources of data. Considering these examples, the matrix-approach
is a promising method that allows integration of estimations of effectiveness
with qualitative understanding (Thomas et al., 2004).
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Matrix-approach

The matrix-approach contains three main steps in which quantitative and
qualitative evidence are combined:

1) The qualitative evidence synthesis has the purpose to develop recom-
mendations. These recommendations are inferred from the descriptive themes
identified from the primary studies. For example, in Thomas et al. (2004),
the qualitative evidence suggests that children do not see eating healthily as
their responsibility, and an inferred recommendation is that interventions to
improve child eating should focus on the taste of fruit and vegetables, rather
than their health benefits. Such recommendations function as a starting point
in the comparison of quantitative and qualitative data. The quantitative syn-
thesis systematically collects all quantitative studies on the topic and extracts
the data from the studies. All quantitative studies are then assessed for the
extent to which they have incorporated the established recommendations in
the intervention design or content.

2) In order to visualize the comparison, a matrix is produced that shows the
recommendations in the columns and the relevant outcome measures from the
quantitative studies in the rows. In this way, the researcher is able to identify
the matches and absence of matches between the primary quantitative studies
and the recommendations from the qualitative evidence synthesis.

3) Furthermore, the researcher can compare the effect sizes of those quan-
titative studies that match the recommendations and those that do not. Sta-
tistical tests within a meta-analysis setting can determine whether there is a
difference between groups of studies incorporating the recommendations and
those that do not. Altogether, the matrix approach can generate explana-
tions and so inform policy and practice while also providing input for future
research.

A qualitative evidence synthesis might aim to develop recommendations,
but unfortunately not all types of qualitative evidence syntheses generate find-
ings that are directly fit for use in the matrix-approach. Qualitative evidence
synthesis studies vary in the type of findings they generate. Finfgeld-Connett
(2014a) examined the findings of 100 qualitative evidence syntheses and dis-
tinguished between ‘isolated findings’ and ‘findings in relationship’, where
the latter is associated with theory-building. The most configurative type
of ‘findings in relationship’ are theoretical models. In this case, relationships
between two variables are integrated in a theoretical model and can be under-
stood in context. Qualitative evidence syntheses that are primarily aimed at
building theoretical models might be particularly difficult to use as input for,
for example, the matrix-approach. These types of syntheses raise a challenge
for the transformation of findings into recommendations that are conceptu-
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ally clear and concrete. There is a major gap between these types of output
and the concrete recommendations that the matrix-approach requires. The
usage of multiple and diverse methodologies in a mixed studies review would
be necessary in order to allow for the combination of these sources.

The incorporation of the Realist perspective (Pawson, 2006) in the matrix-
approach could possibly account for the gap between output from theory-
building qualitative evidence syntheses and the concrete recommendations for
the matrix-approach. Realist perspective acknowledges the particular func-
tions that variables have in theoretical models by using the Context, Mecha-
nism and Output (CMO) configuration. The Realist perspective could assist
in the explication of relationships derived from the output of theory-building
qualitative evidence syntheses. This paper aims to explore the possibility of
using a theory-building qualitative evidence synthesis for input to the matrix-
approach by applying the principles of CMO configuration. It attempts to
answer the question: How can findings from a theory-building qualitative
evidence synthesis be transformed so that they can serve as input for the
matrix-approach? The methodological approach section describes the Realist
perspective and explains all steps of the approach proposed in this paper using
a worked example. The findings section presents the results of the comparison
of the recommendations with the quantitative studies. The paper concludes
with a reflection on the results of this exploration.

3.2 Methodological approach

Applying Realist perspective

Realist perspective (Pawson, 2006) is a methodological orientation that is
widely applied in, among other fields, evaluative inquiry (Pawson and Tilley,
1997). It entails the quest to understanding ‘what works’ in social interven-
tions by using a specific logic of inquiry: It states that to generate a certain
outcome (O), we have to understand the underlying mechanism (M) that
leads to the outcome while considering the context (C) in which that happens
(Pawson, Greenhalgh, Harvey and Walsh, 2004). In Realist evaluation, CMO
configurations are hypothesized and tested by focusing on the question ‘what
is it about this intervention that works for whom in what circumstances?’ The
CMO configuration can be considered as a theory-driven approach because
it first ‘frames’ the factors in the intervention into the CMO configuration
by coming up with a programme theory and then uses that to guide the
evaluation.

Realist synthesis (Pawson et al., 2004) is a form of Realist evaluation that
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makes use of existing literature for the generation of a programme theory us-
ing the CMO configuration. This programme theory is then tested using other
literature. For the current study, we utilize the CMO configuration from the
Realist perspective in order to frame an existing theoretical model in terms of
contextual factors, mechanisms and outcomes from the qualitative evidence
synthesis. We will do so aiming to shed light on an existing theoretical model
from an existing qualitative evidence synthesis using the CMO configuration,
rather than constructing new theory for testing with other literature as prac-
ticed in the Realist synthesis. This is the first step of the transformation of
the theoretical model into recommendations that will be applied to the theo-
retical model constructed from a qualitative evidence synthesis on students’
views on collaborative learning in primary and secondary education.

Step 1: Deriving recommendations from the model

Step 1 of the approach proposed in this paper constitutes the application of the
CMO configuration to an existing model from a qualitative evidence synthesis.
The rationale behind this step is that theoretical models from qualitative
data constitute causal mechanisms in terms of sequence and associations.
The themes that have emerged in the synthesis of the qualitative studies
relate to each other and influence each other. In connection, these themes
function comparable to the CMO configuration. The theoretical model holds
the sequence of events framed in the CMO configuration, which allows us to
isolate particular ‘programme theories’ from the theoretical model.

We illustrate this step using a theoretical model from the theory-building
qualitative evidence synthesis of Van Grootel, Boeije, Janssen and Van We-
sel (under review). In this review study, qualitative studies concerning stu-
dents’ views on collaborative learning in primary and secondary education
have been synthesized. Collaborative learning was defined as a learning ac-
tivity from which multiple participants, sharing a communal learning goal,
benefit. The research team appraised the twenty-two included studies for
quality, and coded and synthesized the studies’ results according to the princi-
ples of thematic synthesis (Thomas and Harden, 2008). The research resulted
in a theoretical model describing students’ views on collaborative learning
with two analytical themes, three descriptive themes, and several subthemes.
Figure 3.1 depicts the theoretical model that emerged from the data.

The theoretical model describes the relation found between the two ana-
lytical themes: Heterogeneity and Self-regulation. The two analytical themes
both hold one separate descriptive theme (inclusiveness and value respec-
tively) and they share one descriptive theme (positioning). The three de-
scriptive themes consist of two or three subthemes each. The study describes
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Figure 3.1: Graphical representation of constructed model including 2 analytical
themes, 3 compartments (descriptive themes), and subthemes per compartment.

the analytical theme Heterogeneity as the variability among students in, for
instance, knowledge, skills, and backgrounds. The other analytical theme,
Self-regulation, is explained as students taking responsibility for managing
their own learning process. The descriptive theme inclusiveness is a way of
dealing with heterogeneity among peers and refers to the collaboration of all
students. Three environmental factors facilitated inclusiveness: Teachers as-
sessed students in the collaboration, prepared students for the collaboration
and monitored the collaboration of students. Additionally, successful com-
puter support helped students to enjoy the activity and to feel included. The
descriptive theme Positioning refers to the process in which students learn
about the various capabilities of their peers and use this knowledge in the
collaborative process. Three factors constitute Positioning: Students dealt
with grouping by themselves or the teacher, experienced feelings of safety and
were more or less engaged in the collaborative learning process. The subtheme
engagement, in turn, consisted of two subsubthemes: involvement and role
diversity. Students reflected on the descriptive theme Value of collaborative
learning for their future learning process in the light of the development of
their self-regulating skills. Students mostly liked collaborative learning be-
cause they were able to create knowledge together, and felt that they had
learned, to a certain degree, how to deal with peers in a collaborative learning
process.

We have used the structure of the theoretical model in terms of analyt-
ical themes, descriptive themes and subthemes to apply the CMO configu-
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ration. The contextual factors, mechanisms, and outcomes are based on the
subthemes and descriptive themes in the theoretical model. The contextual
factors assessment, preparing and monitoring, computer support, grouping,
safety and engagement trigger specific mechanisms in the participating stu-
dents. They feel a certain level of Inclusiveness and start Positioning them-
selves and others. These mechanisms result in the outcomes that they meet
certain cognitive and social learning ends: creating knowledge and dealing
with peers. Figure 3.2 shows all relations in the framework.

Figure 3.2: Contextual factors, mechanisms, and outcomes in collaborative learning
inference.

Step 2: Specifying relations

The development of the recommendations for the matrix requires explicit
specification of the type of relations between the contextual factors, mecha-
nisms and outcomes. The review team now interprets how and which parts
of the theoretical model should be isolated to specify concrete recommenda-
tions. The first author interpreted the relations between contextual factors
and mechanisms as holding under the condition of another contextual fac-
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tor. Recommendations made based on theoretical models from qualitative
evidence syntheses can therefore consist of moderation effects; statements of
relations between two variables depending on a third variable.

The collaborative learning example contains these moderation effects. To
illustrate this, we consider four of the six contextual factors (assessment,
preparing and monitoring, grouping, and engagement) that influence the
mechanisms which in turn influence an outcome variable: low-level interaction
(see Figure 3.3). Low-level interaction can be interpreted as an example of
dealing with peers. It refers to the instances in which students interact with
each other by asking a question without asking for elaboration or instances
in which they give an answer without elaboration. In order to be as specific
as possible about the effects, we use the two subsubthemes of engagement
as separate contextual factors (involvement and role diversity, C6a and C6b
respectively). We inferred an effect from assessment (Contextual factor 1 or
C1) on low-level interaction through inclusiveness depending on the value of
involvement (C6a). Furthermore, we inferred an effect from role diversity
(C6b) on low-level interaction through positioning depending on the value of
preparing and monitoring (C2). Finally, we inferred an effect from the level
of grouping (C4) on low-level interaction through positioning depending on
the value of involvement (C6a). Moderating effects are shown with dashed ar-
rows. Table 3.1 shows the formulation of the recommendations that are based
on the specification of moderation effects as described above. (Note that rec-
ommendations for other context-mechanism-outcome pathways could also be
developed; the recommendations have been limited to these few moderation
effects for clarity of the demonstration of the approach).

Table 3.1: Recommendations based on the theoretical model

Recommendation 1
Assess the collaborative process (C1) under the condition that
the teacher keeps students involved (C6a) during the
collaborative process.

Recommendation 2
Create role diversity in the type of task students are in (C6b)
under the condition that students are prepared for the
collaboration (C2).

Recommendation 3
Create heterogeneous groups (C4), under the condition that
the teacher keeps students involved (C6a) during the
collaborative process.

* Note: C1 = Assessment, C6a = Involvement, C6b = Role diversity, C2 = Preparing and
monitoring, C4 = Grouping.
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Figure 3.3: Moderation effects in collaborative learning with low‐level interaction as
the outcome.

Step 3: Comparing the recommendations to the quantitative
studies

After formulation of the recommendations, the regular steps of the matrix-
approach can be followed. At this point, we compare the recommendations
to the quantitative studies in order to create the matrix. This point is a
regular step in the matrix-approach, however, the interventions described in
the quantitative studies now have to include two factors instead of just one.
The descriptions of interventions must explicitly mention the inclusion of both
contextual factors in the intervention in order to match a recommendation,
but the intervention does not necessarily have to manipulate one or both
contextual factors to be selected as a match to the recommendation.

The quantitative dataset in the collaborative learning example consists of
106 studies concerned with collaborative learning in primary and secondary
education. We scored whether or not the recommendations match the in-
formation in the study designs in the quantitative dataset. For example,
for Recommendation 1, we checked whether the intervention mentioned that
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there was some form of assessment or feedback provided to students that fo-
cused on the collaborative process. Interventions that included this in their
design were then checked for the inclusion of some kind of effort by the in-
tervention to keep students involved during the process. Table 3.2 shows the
number of primary quantitative studies matching each contextual factor and
each recommendation.

Table 3.2: Matches between QES recommendations and quantitative studies

Contextual factors and combinations Number of Matches

Contextual factors
(total n = 185)

C1 22
C2 44
C4 55
C6a 44
C6b 20

Recommendations
(total n = 43)

1 6
2 16
3 21

* NB. Each quantitative study could have more than one match, therefore the number of
matches exceeds the number of studies. C1 = Assessment, C2 = Preparing and
monitoring, C4 = Grouping, C6a = Involvement, C6b = Role diversity.

Many quantitative studies in our dataset included only one contextual
factor, but not both contextual factors that constitute the moderation effect.
The majority of the quantitative studies (70 out of 106) indeed matched at
least one contextual factor, yielding a total of 185 matches. As expected, a
smaller number of 37 of the 106 quantitative studies matched at least one
recommendation (specific combination of two contextual factors), for a total
of 43 matches.

Step 4: Quantitative analysis of the subgroups

In the matrix-approach, the recommendations of the qualitative evidence syn-
thesis are compared to the interventions in order to create subgroups of stud-
ies. These subgroups are then used as input for the meta-analysis of the
quantitative studies. The approach proposed in this paper also allows for a
meta-analysis using the quantitative studies that included the recommenda-
tions in their interventions as subgroups. In order to see whether the studies
incorporating the recommendations were more or less effective than the stud-
ies that only incorporated one or no contextual factor, we compared the mean
effect sizes of these groups of studies. In other words, we compared modera-
tion effects to direct effects and the absence of effects.
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Table 3.3 shows an example from the collaborative learning case in which
the analysis reveals a possible moderation effect of recommendation 2 (in-
cluding C6b and C2; role diversity and preparing and monitoring) on the
dependent variable low-level interaction. We used a random effects meta-
ANOVA to compare the group of studies that did not take into account C6b
and C2 (Group 0) with the group of studies that only took into account C2
(Group 1), and with the group of studies that took into account recommen-
dation 2 (Group 2). There were no studies in our dataset that only took C6b
into account. The descriptive statistics show that there is a slight difference
between the three groups. Due to the low sample sizes, these differences are
not significant: Qb(2, 34) = 1.26, p = 0.53.

Table 3.3: Results Meta-ANOVA comparing groups on “low-level interaction”

Mean effect size
(transformed
Fisher’s z)

p-value Mean
effect size

Standard
error Qw-statistic

p-value
Qw-statistic

N

Group 0 −0.03 0.71 0.09 9.92 0.62 13
Group 1 0.00 0.96 0.07 18.06 0.32 17
Group 2 −0.16 0.21 0.13 9.51 0.15 7

* Note: Group 0: studies that did not take into account C6b (Role diversity) and C2
(Preparing and monitoring);
Group 1: studies that only took into account C2;
Group 2: studies that took into account recommendation 2 (“Create role diversity in the
type of task students are in (C6b) under the condition that students are prepared for the
collaboration (C2)”).

Group 0 shows a very small decrease in low-level interaction. Group 1
shows no effect. Group 2 shows a small negative effect. These results suggest
that there may be no main effect of preparing and monitoring on low-level
interaction, but there may be a small interaction effect of preparing and mon-
itoring and the presence of role diversity in the type of task students are
involved in on low-level interaction. These results show that the inference of
moderation effects from a qualitative evidence synthesis can be relevant, and
they give rise to the idea that interventions including these recommendations
might have a different weighted effect size.

3.3 Discussion

The matrix-approach enables the reviewer to compare findings of qualitative
evidence and quantitative studies. The matrix-approach reveals the extent
to which the qualitative and quantitative evidence differ. Meta-analysis is
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known to identify research gaps (Lipsey, 1994), and the combination of quan-
titative studies and qualitative evidence synthesis makes the matrix-approach
also very useful for that purpose. In addition, the matrix-approach serves a
theory-generating purpose (Thomas et al., 2004) by including the views of
participants in the quantitative evidence-base which could lead to more ap-
propriate and effective interventions. This study adds to the matrix-approach
that the formulation of moderation effects based on the qualitative evidence
synthesis allows us to be even more specific about the process preceding an
outcome. This study broadens the applicability of the matrix-approach by
creating the possibility for theory-generating qualitative evidence syntheses
to be used as input.

The approach fits well within a Realist perspective of science. Accord-
ing to Bhaskar (1978), we seek to understand the underlying structures and
mechanisms which produce outcomes, but cannot observe them directly. In-
stead, we are limited to the domain of the ‘empirical’ and can only observe
events and patterns of events, rather than what gives rise to them. Im-
portantly, we understand that the context within which the intervention is
implemented contains the conditions by which outcomes are generated, and
it is these properties of the context – which we call mechanisms – which give
rise to the outcomes we observe. In the example above, we cannot observe the
mechanism ‘inclusiveness’, but generate theory through the thematic synthe-
sis about how we expect such a mechanism to operate (if indeed, it is a good
way of understanding what gives rise to the specified outcomes). However, as
we can never observe the mechanisms directly, we must use empirical research
to see whether our hypothesized mechanisms behave as expected under the
conditions we specify; i.e. we test this through the subgroup analyses in the
matrix. Thus, by utilizing a mixed studies approach, we are able to develop
understanding about unobservable ‘generative mechanisms’ through the qual-
itative studies, which is confirmed or falsified through the subgroup analyses
of empirical quantitative studies.

A potential drawback of the method is that finding studies that match the
recommendations may be more difficult when the recommendations are for-
mulated in terms of moderation effects, so involving three variables instead of
two. It may result in quantitative analyses on subsets that have small sample
sizes. The generalizability of the results from the quantitative analysis in this
study was limited by the small sample sizes of the subsets, partly due to the
variety of dependent variables in the quantitative dataset. We expect that
researchers interested in subset analyses will encounter these problems when
using this method, as meta-analyses in social science research often suffer from
a lack of standard outcome measures (Matt and Cook, 1994). Conversely, the
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assumption that the relation can be explained using only two explanatory
variables might be an oversimplification of reality. Moderation effects alone
might not cover the complexity of underlying mechanisms leading to a partic-
ular outcome. They account for only three variables, whereas interventions
might sometimes be embedded in multiple complex social systems (Pawson et
al., 2004) that require a larger number of explanatory variables, and different
types of interactions. The limitation of possible small sample sizes may make
the method less useful for reviewers who are mainly interested in hypothesis
testing of large theoretical models, for example those tested using structural
equation meta-analysis models (Cheung, 2008; 2010). Taken together, new
research applying this method is called for to learn more about the appli-
cability of this approach with various types of review aims and theoretical
models.

The explication of variables and relations in the Realist synthesis frame-
work increases the level of difficulty of the approach that is discussed in this
study. But multiple methodologies are necessary to transform the results of
a qualitative evidence synthesis into the recommendations that are required
in the matrix-approach. However, it also is a strong point of this approach
because the framework forces the reviewer to show for exactly which variables
and relations the quantitative dataset is examined. Consequently, it increases
the transparency and auditability of the method. The method provides the
possibility to cluster quantitative studies based on more specific information
on the relations between independent variables. The method will therefore
be particularly useful for reviewers who are mainly interested in the mecha-
nisms of (complex) interventions, for example interventions containing multi-
ple mediators and moderators, multiple outcome measures, feedback loops or
synergy between components (e.g. Craig et al., 2008; De Savigny and Adam,
2009; Emsley et al, 2010; Galea, et al., 2010; Hawe, et al., 2004; 2009; Mills
et al., 2008; Plsek and Greenhalgh 2001; Webster et al., 2010). There has
been a call for mixed studies review methods that account for complex inter-
ventions (Noyes et al., 2013; Petticrew et al., 2013). New reviews of complex
interventions applying this method could shed more light on its value for the
evaluation of complex interventions and more generally, on its value for mixed
studies reviewing.

3.4 Conclusion

This study has shown that it is possible to use output from a theory-building
qualitative evidence synthesis as input to the matrix-approach. The frame-
work from realist synthesis, identifying contextual factors, mechanisms and
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outcomes, assists in explicating the relations found in the theoretical model
into concrete recommendations. Taken together, this study implies that ac-
counting for the moderation effect of contextual factors, rather than merely
for the direct effect of one or more contextual factors, might indeed better
explain – or at least hypothesize – why an intervention works in which context.
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Chapter 4
Quantitizing Findings from
Qualitative Studies for Integration
in Mixed Studies Reviewing1

4.1 Introduction

Recently, there has been a wide interest in enhancing synthesis methods that
are suited for policy and practice – in particular, synthesis methods in which
both qualitative and quantitative studies are incorporated (Petticrew, 2015).
A mixed studies review contains both quantitative and qualitative studies, and
has a major advantage over the synthesis of solely quantitative or qualitative
studies that it can lead to a very diverse understanding of a topic (Creswell
and Tashakkori, 2007; Dellinger and Leech, 2007; Harden and Thomas, 2005,
2010; Hart, Smith, Swars, & Smith, 2009; Sandelowski, Voils & Barroso, 2006;
Voils, Sandelowski, Barroso & Hasselblad, 2008). However, mixed studies
reviewing has not reached its full potential for policy and practice yet. More
specifically, the possible contribution of qualitative studies in mixed studies
reviewing requires further investigation (Petticrew, 2015).

So far, when qualitative studies are used in mixed studies reviews, their
role often differs from the role of quantitative studies. According to Dixon-
Woods, Fitzpatrick and Roberts (2001), qualitative studies can either function
as a precursor to the quantitative work, explain quantitative findings, provide
recommendations for interventions, or provide additional data for synthesis.
In most cases, qualitative studies contribute to knowledge about the possible
existence of relationships in a synthesis. In the matrix-approach, for example,
1This chapter is based on: Van Grootel, L., Balanchandran Nair, L., Klugkist, I. & Van
Wesel, F. (under review). Quantitizing findings from qualitative studies for integration in
mixed studies reviewing.
Author contributions: Van Grootel proposed the topic for the study, designed the study,
designed the approached method, extracted and processed the qualitative dataset, analyzed
and interpreted the quantitative dataset, and wrote the paper. Balanchandran Nair helped
analyze the qualitative dataset and provided feedback on the written work. Klugkist
provided feedback on the proposed method and the written work. Van Wesel helped
to design the approached method, helped analyze the qualitative dataset and provided
feedback on the written work.
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the qualitative evidence synthesis is used to list recommendations for inter-
ventions which hypothesize what component included in interventions could
be more effective (Thomas et al., 2004).

Qualitative studies are often used to inform the quantitative analysis, but
there have been recent writings that propose a broader use of qualitative
studies in mixed studies reviews. Petticrew (2015) suggests that qualitative
studies might also be able to identify the range and nature of impacts and
give ‘some sense’ about the frequency of the occurrence. Moreover, qualitative
studies might even provide sufficient evidence to conclude that an intervention
has caused a particular outcome. However, actually measuring the size of
the impacts, or the strength of relationships, would currently still require
quantitative data, according to Petticrew (2015). This study aims to extend
the possible contribution qualitative studies make, in addition to the current
status of only providing evidence for the direction of relationships to a mixed
studies review, by further exploring the capacities of qualitative studies to
estimate the strength of relationships and its corresponding precision.

In line with Petticrew (2015), we acknowledge that measuring the strength
of relationships using qualitative studies will, at some point during the pro-
cess, force the reviewer to quantitize the findings in qualitative studies. The
process of quantification of qualitative findings however, remains underex-
posed in existing literature. There are only few currently available examples
of mixed studies reviews in which findings from qualitative studies are used
to measure the strength of relationships (Roberts, Dixon-Woods, Fitzpatrick,
Abrams & Jones, 2002; Sandelowski, Barroso & Voils, 2007; Voils et al., 2009;
Crandell, Voils, Chang & Sandelowski, 2011; Crandell, Voils & Sandelowski,
2012).

Interestingly, all mentioned studies use different methods to transform
findings from the qualitative studies into numerical information about the
strength of relationships; indicating a lack of standard methods for quan-
tification of qualitative results. Sandelowski et al. (2007) calculated effect
sizes from the qualitative studies by counting what proportion of the studies
supported a particular finding. Voils et al. (2009) counted the number of par-
ticipants in all primary quantitative and qualitative studies associated with
a particular factor influencing an outcome. After that, they established the
prior likelihood for a participant reporting a relation, referred to by Crandell
et al. (2012) as the ‘quantitizing approach’. Crandell et al. (2011) applied
the ‘qualitizing approach’ which entails the categorization of each qualitative
primary study as a whole instead of each participant from each study. In
this approach, all qualitative studies are labeled as validating the relation-
ship, contradicting the relationship, or being neutral. Roberts et al. (2002),
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who applied the ‘qualitative-as-prior approach’, used a panel of experts to
rank the barriers and facilitators found in the qualitative studies according to
their importance to construct a prior distribution of probabilities for factors
influencing the outcome in a Bayesian meta-analysis. And finally, Crandell et
al. (2011) also used this same approach, but counted the qualitative studies
supporting a relationship in order to come up with a prior odds ratio based
on the qualitative data.

These exampes almost all present a way to estimate the mean strength
of a relationship, but lack information about the variance corresponding to
this mean. In most examples, the study is scored as one whole. These scores
are not averages and therefore, have no variance. As the precision of the
mean is determined by the variance, we cannot make a statement about the
precision of the mean. The only exception is Crandell et al (2012) who used
an informative prior distribution in a Bayesian meta-analysis based on the
qualitative studies and chose an arbitrary ‘fairly informative’ value for the
precision. However, the utility value of quantitized findings from qualitative
studies could probably be enhanced if we were to determine the precision of
the mean of the findings based on the variability in the actual qualitative
data. The current study aims to develop a method for the quantification of
findings from qualitative studies for inclusion in a mixed studies review in
which a measure of central tendency and its variance can be calculated. This
will provide the reviewer with a fair idea of how precise the qualitative studies
have established an association. This leads to the following research question:
How can qualitative studies, in the setting of a mixed studies review, generate
an estimate of the strength of a relationship and a variance of this estimate?

This paper first presents a motivating example which will illustrate our
method. We then discuss the coding procedure that was used to extract data
from the qualitative studies and we elaborate on the quantification of the
extracted text fragments. Finally, weighted mean effect sizes and variances
are calculated and sensitivity analyses are conducted to explore the rigour of
the method.

4.2 Motivating example

One of the contributions qualitative studies can make to quantitative infor-
mation in healthcare is that they can shed light on barriers and facilitators
for health improvement experienced by patients (Popay & Williams, 1998).
The method proposed in this study will be illustrated using the qualitative
evidence synthesis of Flemming, McCaughan, Angus and Graham (2014) con-
cerning barriers and facilitators to smoking cessation experienced by women
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during pregnancy and following childbirth. Flemming et al. (2014) synthe-
sized 38 qualitative and mixed-method studies in 41 articles following the
principles of meta-ethnography (Noblit & Hare, 1988) and identified four
factors that acted as barriers or facilitators to smoking cessation during preg-
nancy and following childbirth. Their results show that psychological well-
being, relationships with significant others, changing connection with the baby
throughout and after pregnancy, and perceived risks of smoking were recur-
rent themes in the primary studies which either support or hinder women to
quit smoking during their pregnancy or to relapse into smoking after child-
birth. The qualitative evidence synthesis of Flemming et al. (2014) describes
Psychological well-being, Relationship with significant others, and Perception
of risk as variables having a direct connection to an outcome, which makes
the selection of these factors for the method presented in this study appro-
priate. The theme changing connection with the baby throughout and after
pregnancy from the qualitative evidence synthesis did not constitute a direct
relationship with the outcome variable smoking cessation and was therefore
not appropriate for inclusion in the current study.

4.3 Methodological approach

We present a four-step method to translate findings from qualitative studies
into an overall effect size and its variance for the qualitative dataset. The
first step describes the preparation of the dataset and the formulation of
relationships to be measured, and the second step focuses on the organization
and ranking of text fragments from studies. Step 3 describes how the means
and variances per study are calculated, and step 4 describes how the overall
mean and variance are calculated. These steps are summarized in Table 4.1
and illustrated by the example concerning smoking during pregnancy.

Step 1: Preparing dataset and analysis

In the first step of the method, we define the limits of our dataset and focus
for the analysis. First, we defined the limits of our dataset, and chose to
focus our research on smoking during pregnancy, excluding the studies dealing
with relapse after pregnancy. From the original 41 papers, we analyzed 28 of
the primary studies from the qualitative evidence synthesis (Flemming et al.,
2014). Seven studies were excluded because they focused on relapse after birth
instead of smoking during pregnancy. Three studies were excluded because
they did not focus on the relationships of interest. Two dissertations were
excluded because the length of the findings section was not appropriate for

58



4.3. Methodological approach

Table 4.1: Overview of the research procedure.

Step Action Output Example Level*
1 Preparing

dataset and
analysis

A specific relation-
ship to be quantified,
inclusion criteria for
text fragments

Effect of Psychological
well-being on smoking
cessation

Review

2 Organizing
and ranking
quantifiers

Organized dataset
holding correlations
for all indicators per
study per relation-
ship

“Several women men-
tioned stress as a barrier
for smoking cessation” →
Population quantifier,
small effect, correlation
= .1867

Frag-
ment

3 Calculating
statistics on
study-level

Correlations and
variances per study

Correlation for specific
study = .2314, variance
= .0321

Primary
study

4 Calculating
statistics on
review-level

Overall correlations
and variances per re-
lationship

Correlation = .2246, vari-
ance = .0352

Review

* Note: This column describes the level of analysis for each step. Steps on review-level
concern analyses over all studies, steps on primary study-level concern analysis over all
fragments within one study, and steps on fragment-level concern analysis of one fragment
within a primary study.

the analysis conducted in our method. Consequently, we decided to focus
solely on scientific articles. One study was excluded because another study,
based on the same data, was also reported in another included article.

Second, we determined the relationships to be measured. The qualitative
evidence synthesis suggested three relationships, and furthermore showed a
clear direction of these relationships: 1) women who score high on Psycho-
logical well-being are more successful in quitting smoking 2) women who are
motivated by significant others are more successful in quitting smoking, and
3) women who perceive the risks of smoking as high are more successful in
quitting smoking. Text fragments from the studies that describe these rela-
tionships are extracted from the studies and included in the analysis if certain
conditions are met. What is covered by the definition of these variables was
based on the qualitative evidence synthesis. An extensive overview of these
definitions and the conditions for inclusion in Step 1 can be found in the cod-
ing manual (available as online material). Furthermore, the coding holds a
detailed description of the inclusion criteria for text fragments in the anal-
ysis during this step. The coding manual was developed during the course
of the research process by the research team through identification and cod-
ing of studies independently, and subsequent discussion of differences until
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agreement.

Step 2: Organizing and ranking quantifiers

The coding manual describes two types of information for which text frag-
ments are coded. Before starting the development of the actual coding man-
ual, [LvG] had studied six of the included primary studies for information
and identified ‘vague quantifiers’ with regard to two types of information that
seemed to be present in text fragments while reading the studies: 1) infor-
mation with regard to the population, and 2) information with regard to
the relationship itself. Vague quantifiers are present when researchers imply
numbers using quantitative designations which refer to either participants like
“many women”, “the majority of the women”, and “some women” (Sechrest
& Sidani, 1995; Sandelowski, 2001; Chang, Voils, Sandelowski, Hasselblad &
Crandell, 2009) or to the relationship like “is a strong indicator for”, “has a
large effect on” or “is a recurrent theme”. By obtaining counts, qualitative
researchers can quantitize vague quantifiers (Onwuegbuzie, 2003).

[LvG] discussed the findings with [FvW], and consequently [FvW] also stud-
ied six studies independently. Based on the findings with regard to the vague
quantifiers, [LvG] and [FvW] coded the abstract, results, and discussion sec-
tions of the studies as most studies followed an amended-experimental-style
(Sandelowski & Barroso, 2003). Next [LvG] and [FvW] again discussed their
findings which resulted in the first version of the coding manual. [LvG] used
the first version of the coding manual to code all remaining studies in the soft-
ware NVivo 11 (QSR International NVivo 11, 2014). For reliability purposes,
eight of these studies were also coded by a third coder [LBN] independently.
The coding manual was an ongoing topic of discussion in the research team
and not considered finished untill full consensus was reached. It resulted in
an extensive description of the inclusion criteria of text fragments from the
primary studies containing qualitative findings and the categorization of these
text fragments into the two categories. In addition, a complete list of all vague
quantifiers identified can be found in the coding manual.

The first type of quantifiers, Population Quantifiers (PQ), is found in frag-
ments in which the authors refer to the relationship of interest using vague
quantifiers with regard to the population. The following fragment, holding a
statement about the relationship between Psychological well-being and smok-
ing cessation, illustrates how the coding manual was applied to text fragments
concerning PQ:

“Most respondents felt that pregnant women would give up cigarettes
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if they could, but needed a ‘crutch’ for life hardship.”
(Source: Bull et al., 2007)

The elements that are essential for inclusion of the fragment in our analysis
are the presence of a vague quantifier, and the relationship of interest (both
boldfaced in the example). In this case, all the necessary elements for coding
were captured in one sentence which makes this fragment a meaningful whole.
The elements “needed a ‘crutch’ for life hardship” and “give up cigarettes”
classify this fragment as the relation between Psychological well-being and
smoking cessation. Finally, the element “most respondents” represents the
vague quantifier regarding the population. This fragment was therefore coded
as Psychological well-being, PQ.

The second category that we distinguish, Relationship Quantifier (RQ)
contains fragments in which the author uses a vague quantifier with regard to
the relationship of interest. The following example illustrates how fragments
coded as RQ were selected and coded.

“A common external barrier was being around friends and fam-
ily members who smoked, particularly those who were not support-
ive to quit.”
(Source: Dunn et al., 1998)

In this example, the elements “barrier” and “being around friends and fam-
ily members who smoked” classify this fragment as the relationship between
Relationship with significant others and smoking cessation. Finally, the ele-
ment “common” represents the vague quantifier regarding the relation. This
fragment was therefore coded as Relationship with significant others (RQ).
From the 28 studies, two studies did not contain any vague quantifiers con-
cerning one of the relationships and so these were dropped from the analysis.
In the 26 remaining studies, we found a difference between the number of
coded fragments as PQ or RQ. Fragments containing quantitative informa-
tion with regard to the population (PQ), were most present in the studies.
Fragments that contain quantitative information about the relationship (RQ)
were found less often. We found a total of 71 fragments concerning Psycho-
logical well-being, 79 fragments concerning Relation with significant others,
and 69 fragments concerning Perception of risks. Table 4.2 shows the total
number of coded fragments per relationship and per type of quantifier, and
the total number of sources (studies) from which the fragments were selected.
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Table 4.2: Number of coded fragments and studies per relationship and category.

Psychological
well-being

Stud-
ies

Relationship with
significant others Studies Perception

of risks Studies To-
tals

PQ 37 17 46 15 53 16 136
RQ 34 11 33 18 16 9 83

Totals 71 79 69

Ranking and quantification

In order to provide numerical information about the strength of the rela-
tionship, the text fragments were quantitized. More specifically, for each text
fragment that refers to one of the three relationships, the coder scores a vague
quantifier according to how strongly it represents the relationship. A dichoto-
mous scale is often used for quantitizing (e.g. Voils et al., 2009) – present or
not present, but that solely allows us to ascertain that an effect is present,
and therefore would ‘undercut the ability to capture the nuance and subtlety
of particulars in qualitative studies’ (Sandelowski, Voils & Knafl, 2009). The
reviewer scores the text fragments by judging the vague quantifiers on an
ordinal scale. We chose an ordinal scale because this allows us to code the
extent to which a relationship is present.

All three coders listed and ranked the vague quantifiers from the studies
based on how strongly they represent one of the three relationships, and then
constructed a three-point, five-point and seven-point scale from the ranking.
For validation purposes, a blind peer also independently ranked the quanti-
fiers. In addition, we asked a native speaker to check our rankings. Both peers
validated our findings. [LvG] coded the first six studies to decide which scale
would best fit the data. In the end we chose a five-point scale with the labels
“very small” (1), “small” (2), “medium” (3), “large” (4) and “very large” (5).

The labels were then transformed to effect sizes, in our case correlations.
In order to come up with meaningful and realistic values to be assigned to the
five-point scale, we have discussed our case with a researcher with expertise
in literature on healthcare interventions. He made a selection of seven recent
systematic reviews in public health that he deemed relevant for our case. We
have collected all effect sizes from the primary studies that were reported in
these seven recent systematic reviews to get an idea of the range of effect
sizes that one can expect from interventions in public health. A total of 69
effect sizes were extracted. We found an average correlation r of .2244. The
correlation range was .01 to .54. We divided these data into six equal parts,
and we selected the values of the effect sizes corresponding with the percentile
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16.7, 33.3, 50, 66.7, and 83.3. The values corresponding to these percentiles
were .1289, .1867, .2334, .2667, and .3119, and these numbers were assigned
the labels very small, small, medium, large, and very large respectively.

Step 3: Calculating statistics on study-level

We calculated an average correlation per relationship per study based on
the correlations assigned to the text fragments, and in addition, calculated
weights for every primary study to be used for the calculation of the overall
correlations in Step 4. The correlations assigned to a text fragment are de-
noted for the kth fragment of study i (i=1, …, 26) and relationship j (j=1,
2, 3). Step 3 therefore concerns the estimation of the mean correlation (mij)
and its variance (s2ij) of a specific relationship per study, using the following
formulas:

mij =
1

nij

nij∑
k=1

rijk (4.1)

s2ij =
1

nij

nij∑
k=1

(rijk −mij)
2 (4.2)

where nij = the number of indicators for study i and relationship j.
The weights (wij) were then calculated for each study as the inverse of the

variance:
wij =

1

s2ij
(4.3)

We chose to use the internal consistency with which the authors have
reported the findings within their study to calculate the weights (wij). The
weights were calculated as giving more weight to studies in which the authors
were very consistent in their reports. Studies that show more variety in the
reporting will have a higher variance (s2ij) and hence the weight (wij) (see
equation 4.3) will be smaller for such studies. For example, when a study
holds ten indicators of which eight fragments were assigned “large effect”, one
fragment was assigned “medium effect” and one fragment was assigned “very
large effect”, the weight for this study will be relatively large. Conversely,
a study holding ten indicators which are assigned effect sizes varying from
very small to very large, the weight of this study will be much smaller. Note
that our interpretation of the weight is different from that in a meta-analysis
where the weights of studies are strongly influenced by sample size (Lipsey &
Wilson, 2001). We prefer to choose consistency over sample size for the weight
as this line of thinking follows the qualitative research imperative in aiming
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to preserve integrity of each unit of study instead of just favoring studies with
larger sample sizes (Sandelowski & Barroso, 2003).

The results are presented in Table 4.3. The number of fragments varied
between one and 13. The studies containing only one indicator per relation-
ship were excluded from the analysis of that particular relationship because
it is not possible to calculate the variance in these cases. The main reason for
this decision concerns the inability to judge the consistency of these studies,
whereas we consider the consistency the basis for the certainty of the estima-
tion of the overall mean correlation. An alternative choice for dealing with
studies holding just one indicator per relationship would be to impute a very
low weight. Since a low weight implies a small contribution to the overall ef-
fect computation, we expect such an imputation to have no, or very marginal,
effect on the results.

In some cases, there were multiple indicators for the study, but the variance
equaled zero because all indicators were assigned the same score. In these
cases, the weights were imputed, where the imputation was computed as
the inverse of the smallest variance over all studies and relationships (s272 =
0.0002, equal to a weight of 5410.8).

Step 4: Calculating overall mean and variance

The means (mij) and weights (wij) of all studies served as input for the
calculation of weighted estimates of the correlation coefficient (Rj) and its
standard deviation (Sj) for predictor j (see formulas 4.4 and 4.5). Table 4.4
shows the results.

Rj =

∑
iwijmij∑

iwij
(4.4)

Sj =

√∑
iwij(mij −Rj)2∑

iwij
(4.5)

4.4 Sensitivity analyses

This method unavoidably holds certain assumptions made during the process.
First, for the quantification, we chose a five-point scale. Second, we imputed
a value for the weight (wij) in cases where the variance (s2ij) of multiple
indicators was equal to zero. In order to check the influence of these two
choices on the results, we have performed sensitivity analyses.

The quantification of fragments was based on the assumption that a five-
point scale for the strength of correlations would fit the data best. In order to
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Table 4.3: Mean, variance and number of fragments for the three relationships.

Psychological
well-being

Relationship with
significant others

Perception of
risks

Study Author mi1 s2i1 ni1 mi2 s2i2 ni2 mi3 s2i3 ni3

1 Abrahamsson .2439 .0057 5 .1289 0* 3
2 Arborelius .2358 .0091 3 .2667 0 1 .2134 .0021 3
3 Borland .2208 .0063 3 .2101 .0011 2 .2267 .0032 2
4 Bottorff .2093 .0062 7
5 Bull .2580 .0027 4 .3119 0 1 .1482 .0011 3
6 Cottrell .1894 .0024 13 .2667 0* 2
7 Dunn .2612 .0002 6 .2112 .0022 8
8 Edwards .1578 .0017 2 .2289 .0016 3
9 Haslam .2021 .0007 4 .1674 .0011 3 .1674 .0011 3
10 Herberts .1867 0 1
11 Hotham .2556 .0036 4 .1674 .0011 3 .2501 .0006 2
12 Howard .2334 0 1 .2334 0 1
13 Lawson .2334 0 1
14 Lendahls .2267 0 1
15 Maclaine .2101 .0011 2 .2247 .0084 3 .2380 .0038 4
16 Naughton .1289 0 1 .2156 .0034 21
17 Nguyen .3119 0 1 .2002 .0013 12
18 Nichter .2184 .0015 4 .2005 .0027 5 .1867 0* 3
19 Pletsch .2702 .0052 3
20 Quinn .2893 .0010 2 .2667 0 1 .2893 .0010 2
21 Thompson .1923 .0038 10
22 Tod .2371 .0029 5 .2091 .0089 4 .1289 0* 2
23 Wakefield .2289 .0016 3 .2727 .0031 2
24 Wigginton .1289 0 1 .1867 0 1 .2231 .0040 5
25 Wood .2492 .0024 13 .1923 .0032 4 .2184 .0015 4
26 Zieland .1978 .0095 2

Note: mij = mean correlation, s2ij = variance, nij = number of fragments
Note: s2ij = 0 means the study has zero variance.
Note: An asterisk(*) denotes that we have used imputed values for determining the weight.

Table 4.4: Weighted mean effect sizes and standard deviations.

Rj Sj

Psychological well-being .2246 .0352
Relationship with significant others .2410 .351
Perception of Risks .1707 .472

* Note: Rj = weighted mean of the qualitative dataset for predictor j, Sj = weighted
standard deviation of the qualitative dataset for predictor j.
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check whether the results are sensitive to this assumption, we recalculated the
values using the seven-point scale and three-point scale. Table 4.5 shows that
there are small differences in the weighted mean correlations and the weighted
standard deviations when the scaling changes in these ways. However, the
estimates are not systematically bigger or smaller due to the choice for a
five-point scale. These results indicate that the results are only marginally
sensitive to this assumption.

Table 4.5: Results of the sensitivity analysis for different scaling of effect size values.

Scaling Rj Sj

Psychological well-being
Seven-point .2002 .0409

Five-point .2246 .0352

Three-point .2352 .0440

Relationship with significant others
Seven-point .2118 .0383

Five-point .2410 .0351

Three-point .2259 .0451

Perception of Risk
Seven-point .1784 .0558

Five-point .1707 .0472

Three-point .2129 .0406

* Note: Rj = weighted mean correlation of the qualitative dataset, Sj = weighted
standard deviation of the qualitative dataset.

In order to check the influence of the imputed value for the weight, we
performed sensitivity analyses with two other imputed values. The original
weight used was equal to 5410.8, the inverse of the smallest observed variance
of 0.0002. This can be considered a conservative choice because the observed
variance was zero. Therefore, smaller values, that is, between zero and 0.0002,
are used in the sensitivity analysis leading to the weights 10821.6 (double) and
54108 (tenfold). Table 4.6 shows the changes for the weighted mean correla-
tion and standard deviation. For the 15 studies that measured Relationship
with significant others, five studies had a variance equal to zero and for those
cases the values were imputed. For the 14 studies that measured Perception
of risks, only one study had a variance equal to zero. For Psychological well-
being, there were no studies in which imputation was necessary, and it was
therefore left out of this sensitivity analysis.

The sensitivity analysis shows that there are small differences in the weigh-
ted mean correlations. There is no clear pattern in the sense that results are
not systematically bigger or smaller due to the imputation. This is, however,
not the case for the weighted standard deviation (Sj) as it decreases when
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Table 4.6: Results of the sensitivity analysis for inverse variance imputation.

wij Rj Sj

Relationship with significant others
Current .2410 .0351

Double .2473 .0324

Tenfold .2601 .0210

Perception of Risk
Current .1954 .0470

Double .1615 .0418

Tenfold .1513 .0318

* Note: wij = imputed weight for each study, Rj = weighted mean correlation of the
qualitative dataset, Sj = weighted standard deviation of the qualitative dataset.

the weight increases. All in all, the differences are small and we conclude that
the results are only marginally sensitive to the choices for different values of
the weight.

4.5 Discussion

The distinction of fragments in CP and RQ assisted in the identification
and structuring of the findings in the studies. These categories provided
a framework to analyze the studies for the extraction of different types of
findings that indicate the strength of the relationships. The distinction is
evident and frequently present in the studies. This distinction is in line with
Sandelowski (2001) who discussed vague quantifiers in qualitative studies that
either refer to ‘participants’ or to ‘themes’.

The coders experienced the process of coding for vague quantifiers as com-
plex and they emphasize the need for trained coders, who are familiar with
the diversity of reporting styles in qualitative studies. More specifically, un-
raveling causal mechanisms from fragments proved difficult due to ambiguity
in the sequence and cause of effects. Especially when the studies were less
clear in the statement and the wording of findings, it was challenging to iden-
tify and classify the nature of the relation in a fragment. In these instances,
discussion between coders was necessary to determine whether a fragment
should be included or not. This experience led us to clarify the description
of the inclusion criteria for text fragments repeatedly. Therefore, in future
applications of this method, we recommend to make the coding manual as de-
tailed as possible with respect to the criteria for inclusion of text fragments.
Furthermore, we emphasize the importance of using multiple coders for the
development of the coding manual and the actual coding.
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The coders experienced some difficulties with the coding of studies that
incorporated literature references in the results section, making it difficult to
determine whether statements are actual findings from the study at hand or
from other studies (Sandelowski & Barosso, 2003). Some of the fragments
were considered too ambiguous with regard to their source. For that reason,
these fragments were left out of the analysis. Having said this, we emphasize
that this issue does not necessarily undercut the appropriateness of these types
of studies for inclusion in the proposed method. It could lead to a relative low
number of indicators (which means less precision) for these studies compared
to other studies, but the studies could still contribute to the overall weighted
mean.

We assumed that the example of smoking cessation in pregnancy contained
only direct effects which means that we considered a relatively straightforward
model for application of this method. It might be more difficult to infer
indirect effects (moderation or mediation effects) from qualitative studies.
Van Grootel et al. (2017) developed a method to formulate indirect effects
from the outcomes of theory-building qualitative evidence syntheses. Further
research is called for to investigate whether the inference of such effects from
primary qualitative studies is also possible, opening the possibility to explore
the application of the coding manual developed in this study for complex
interventions that contain indirect effects analyzed with other meta-analytic
models.

The assignment of numerical values to the effect sizes labeled “very small”
to “very large” is a crucial part of the method. We based the numerical
values on the effect sizes reported in recent systematic reviews, but a different
option could be to use the guidelines of Cohen (1992) who uses correlations
of .1, .3, and .5 for the three middle values of the scale. This option would
provide an existing and often used framework for assessing the magnitude
of the effect sizes. However, the reason why we have chosen to work with
values grounded in literature, is that the guidelines of Cohen are less realistic
for public health interventions. This assumption was also supported by the
literature that showed an average effect size of .2244 and a range of .01 to .54.
Using the guidelines of Cohen (1992) on this dataset would therefore probably
lead to an overestimation of the weighted average effect size. Further research
could indicate whether the Cohen guidelines could be useful for other fields
of inquiry.

The direction of the relation between the predictors and smoking cessa-
tion was based on the qualitative studies. The direction, which determined
whether the effect sizes have to be interpreted positively or negatively, was ev-
ident in all studies and no exceptions were found. Other researchers applying
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this method could come across groups of studies that include contradictions
and negative cases. The scale would then have to be extended with the pos-
sibility to add negative effect sizes.

An underexposed concern in any form of qualitative evidence synthesis is
the topic of publication bias, that is, dealing with the problem of unpublished
studies that are not included in the data collection process in a review study
(Petticrew et al., 2008). When the excluded studies account for a systematic
distortion of the represented population, publication bias could influence syn-
thesis results. Toews et al. (2016) explored the concept of publication bias in
qualitative research and found that reviewers and editors of scientific journals
are likely to reject qualitative studies that are of poor quality or of which the
reporting is of poor quality. In this study, the problem of publication bias is
difficult to deal with as we are constrained to the decisions made on inclusion
of studies in the earlier qualitative evidence synthesis. The problem, how-
ever, remains that studies that were excluded or not found in the qualitative
evidence synthesis are also not represented in our analysis. Hence, since the
method proposed in this paper relies heavily on the emphasis of wording in
reporting, publication bias could have influenced the overall estimates of the
mean and precision if unpublished studies would typically have a different
reporting style. However, at this moment, there is no appropriate method
available to recognize and account for publication bias in qualitative evidence
synthesis. Further exploration of the concept and nature of publication bias
is therefore called for in order to determine in what way this method suffers
from this and if so, how to overcome this issue.

The method proposed in this study provides a more reliable estimate for the
strength of a relationship than existing methods do. In the existing examples
(Crandell et al., 2011; Roberts et al., 2002; Voils et al., 2009; Sandelowski et
al., 2009; Crandell et al., 2012), quantification is based on only one indicator
per study which makes the quantification very prone to the judgment of the
reviewer. Sandelowski and Barroso (2002) argued in this regard that vague
quantifiers for the quantification have no methodological status up until that
point, which makes it difficult for the reader to interpret the meaning of
a particular vague quantifier. The method proposed in this study reduces
the possible bias in the interpretation of vague quantifiers by using multiple
indicators for the calculation of the effect size. Moreover, the utilization
of multiple indicators offers an intuitive way to compute the precision of
the effect size, allowing the researcher to generate a mean and its precision
in evaluating a particular relationship. Consequently, this method is very
appropriate to serve as input for a qualitative-as-prior approach in a Bayesian
meta-analysis.
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Appendix

4.A Coding Manual

This coding manual is developed to provide detailed information about the
coding procedure in Step 1, 2 and 3 described in the corresponding paper. We
describe all steps from the preparation of the analysis to the quantification
of the findings. We first present an overview of the conditions for inclusion
of text fragments in the analysis corresponding to Step 1 (“Preparing dataset
and analysis”) in Table 4A.7. The detailed elaboration on these conditions
will follow in the text below. Thereafter, we present the detailed information
corresponding to the actions in step 2 (“Organizing and ranking quantifiers”).

Table 4A.7: Overview of the conditions for the coding procedure.

Condition 1 Limit to text fragments from abstract, findings, con-
clusion and discussion sections of publication

Condition 2 Dependent variable is covered in the text fragment
(smoking cessation)

Condition 3 Independent variable is covered in the text fragment
(Psychological well-being, Relationship with signifi-
cant others, Perceptions of risks)

Condition 4 Relationship between dependent and independent
variable is mentioned in the text fragment

Condition 5 Vague quantifier is mentioned in the text fragment
Exception 1 Text fragments containing exact replication are ex-

cluded
Exception 2 Text fragments with findings from other studies are

excluded

Step 1: Preparing dataset and analysis

This section provides an overview of the conditions for inclusion of text frag-
ments in the analysis. Condition 1 concerns which part of the article should
be coded; Condition 2 concerns the conceptualization of the dependent vari-
able; Condition 3 concerns the conceptualization of the independent variables;
Condition 4 indicates that a relationship between dependent and independent
variable should be present in the text fragment; and Condition 5 concerns the
presence of a vague quantifier. Furthermore, we describe two exceptions to the
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rules of inclusion. Examples are given to illustrate an action. In the provided
examples, the part of the example referring to the condition or exception is
written boldfaced.

Condition 1: Part of the article

The abstract, findings and conclusion/discussion sections of the articles should
be coded. Coded text fragments can cover just one sentence or a whole para-
graph and anything in between. Some of the articles in the dataset contain
both quantitative and qualitative data. We limit our inclusion of fragments to
those originating from the qualitative data. For more information about how
qualitative findings can be extracted from mixed-method studies, we refer the
reader to Boeije, Van Wesel & Slagt (2014).

Condition 2: Dependent variable smoking cessation is covered

The dependent variable is explicitly mentioned when smoking cessation (or
quitting smoking, smoking reduction, controlling smoking) is literally stated.
The dependent variable is implicitly mentioned when no direct reference is
made to smoking cessation in the coded fragment, but when the relationship
with smoking cessation can be interpreted based on the context. This happens
when the section in which a fragment is discussed concerns smoking cessation
in relationship to the independent variable, but the presence of the dependent
variable is not repeated in the coded fragment itself. The following example
illustrates this situation:

Beginning of the section in the paper:

“The women in this study and previous work (Haslam et al., 1997)
were aware of the risks but this was not sufficient to make them quit.”
(Source: Haslam et al., 2001)

Coded fragment later in the same section:

“Previous uncomplicated pregnancies may make some women believe
they have ‘personal immunity’ against the risks.”

It could also be that the study as a whole deals with the relationship be-
tween smoking cessation and the independent variable, and this is mentioned
in the introduction of the study, but not in all sections of the results.
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Condition 3: Independent variable is mentioned in the text
fragment

We analyze three separate bivariate relationships. In this section, we elaborate
on the definitions of the independent variables in those relationships.

3a: Psychological well-being Psychological well-being covers stress and
all other text fragments in which “feeling better/relieved due to smoking”,
“self-efficacy”, “self-esteem” are mentioned. Psychological well-being can ei-
ther be mentioned as a barrier for quitting (“the thought of quitting smoking
makes a lot of the women feel more stressful”) or as a facilitator to keep
smoking (“all participants mention feeling relieved due to smoking”). The
following quotation shows an example of how psychological well-being can be
phrased.

“Smoking was a familiar and necessary tool to cope.”
(Source: Tod, 2003)

3b: Relationship with significant others Relationship with significant
others covers all text fragments that refer to the influence of partners, family
or friends on the cessation attempts of the pregnant women. These text
fragments can either be formulated as a barrier for smoking cessation (“a lot
of women mention that the smoking of their partners in front of them makes
cessation more difficult”) or as a facilitator to keep smoking (“if the partner
keeps smoking, some women tend to follow that example to avoid conflicts.”).
The following quotation shows an example of how relationship with significant
others can be phrased.

“Bearing the guilt of smoking during pregnancy and facing the diffi-
culties of trying to stop and stay stopped while other relatives and
friends continued to smoke were commonly cited experiences.”
(Source: Edwards et al., 1998)

3c: Perception of risks Perception of risks of smoking covers all text
fragments that refer to the expressed doubt that smoking during pregnancy
would be hurtful in any way. This can either be a lack of knowledge, skeptical
attitude towards science or physicist, belief in friends or family members that
have had healthy children, or just different attitudes towards smoking and
pregnancy. Text fragments referring to cognitive dissonance are also included
if they are in any way related to smoking cessation. Notice that this relation-
ship contains a double negative: when pregnant women are not aware/open

72



4.A. Coding Manual

of/to the fact that smoking hurts the unborn child, they will be less likely to
quit smoking. Often text fragments will be formulated as a facilitator to keep
smoking (“a lot of women believe smoking will not actually hurt the baby.”).

“Many women (9/13) stated that they would have given up smoking
if they had been given proof that it was dangerous, that the
baby would be harmed.”
(Source: Arborelius et al., 1997)

Condition 4: Relationship is mentioned

The text fragment should not only contain the dependent and one of the three
independent variables, it should also describe a relationship between those
two. These relationships can be stated positively (facilitator for quitting) or
negatively (barrier for quitting). There can be an explicit reference to the
relationship with smoking cessation or an implicit reference. In an explicit
reference, words as “smoking cessation” or “quitting smoking” are linked to an
independent variable in the text fragment. An implicit reference is made when
the relationship is not literally mentioned, but can be interpreted from the
context of the paper. In the following example, the relationship is implicitly
mentioned. This text fragment does not literally include smoking cessation,
but is extracted from a paragraph describing all kinds of barriers for quitting
smoking during pregnancy and can therefore be included in the analysis.

“However, as soon as someone challenged the smoking, a defensive
posture was taken, which served to facilitate living with the feeling of
guilt, thereby enhancing well-being. In addition, psychological
well-being during the pregnancy declined with time for some women
and smoking became even more important.”
(Source: Abrahamsson et al, 2005)

Step 2: Organizing and ranking quantifiers

This section of the coding manual describes Step 2 of the method: organiz-
ing and ranking the vague quantifiers. First, we describe the fifth condition
for inclusion in the analysis; the presence of a vague quantifier in the text
fragment; then we elaborate on the distinction between population and re-
lationship quantifiers. Third, we explain how the vague quantifiers can be
assigned a rank and how these ranks relate to correlations.
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Condition 5: Vague quantifier is mentioned

The text fragment should contain a vague quantifier. As was mentioned
in the paper, vague quantifiers are present when researchers imply numbers
using quantitative designations which refer to either participants like “many
women”, “the majority of the women”, and “some women” (Sechrest & Sidani,
1995; Sandelowski, 2001; Chang, Voils, Sandelowski, Hasselblad & Crandell,
2009) or to the relationship like “is a strong indicator for”, “has a large effect
on” or “is a recurrent theme”. By obtaining counts, qualitative researchers
can quantitize vague quantifiers (Onwuegbuzie, 2003).

For inclusion of a text fragment in the analysis, the quantifier needs to refer
to the relationship between the dependent and one of the three independent
variables. This reference can be explicit or implicit. When the connection
between the relationship and the quantifier is not explicitly mentioned but
can be interpreted from the context, the text fragment should be included.
An example of such a situation:

“Before pregnancy they had all expected that they would stop smok-
ing as soon as they got pregnant, because they wanted the best for
their babies. Later, when the pregnancy was a fact, they were con-
fronted with their actual capacity to stop smoking. Some of them did
succeed, some did not. Among all the interviewees, and particularly
among those who did not succeed, a conflict was generated between not
giving the best to their baby and the gains of smoking. In this conflict,
various elements of the smoking, like experiences, hearsay, scientific
facts, social circumstances and well-being, were struggled with. All
women were found to be more or less familiar with facts about
the risks of smoking, although at the same time some of them
still trusted more in their personal experiences and hearsay
of the risks.”
(Source: Abrahamsson, 2005)

In some cases, the quantifier refers to descriptive information on one of the
variables but not to the relationship. The following example illustrates this
situation in which the vague quantifier relates to the independent variable but
not to the relationship, and therefore this fragment is therefore excluded.

“None of the interviewed respondents reported receiving help in
educating their partner/family about the risks of active and
passive smoking, thus reducing the positive role they could play in
smoking cessation.”
(Source: Thompson, 2004)
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Condition 5a: Population Quantifier (PQ) The authors states which
part of the sample supports the relationship between the dependent and one
of the independent variables. These statements contain (vague) quantifiers.
We have listed all the identified population quantifiers in Table 4A.7 (first
column). The (vague) quantifiers in the text fragments can also refer to the
uncertainty in which a statement about the population is made.

“Many women (9/13) stated that they would have given up smoking
if they had been given proof that it was dangerous, that the baby would
be harmed.”
(Source: Arborelius et al., 1997)

Every sentence referring to the population in which a quantifier is used
(directly or indirectly referring to the population) should be included.

Condition 5b: Relationship Quantifier (RQ) The author suggests
something about the strength of the relationship by mentioning an ordering
of factors or giving a weight to the factors using vague quantifiers.

”Smoking was a familiar and necessary tool to cope.”
(Source: Tod, 2003)

We have listed all identified relationship quantifiers in Table 4A.8 (first
column). The quantifiers in the text fragments can also refer to the uncer-
tainty in which a statement about the relationship is made. Every sentence
referring to the relationship in which a quantifier is used (directly or indirectly
referring to the relationship) can be included in RQ.

Ranking

This section of the manual describes the procedure with regard to the ranking
of the text fragments. Population and relation quantifiers are ranked sepa-
rately. We show how we have ranked all the vague quantifiers present in the
dataset.

Initially, four coders ranked the quantifiers separately (depicted in the first
column of Table 4A.8 and 4A.9) and discussed them until ranking was agreed
upon. We then clustered the ranks on a seven-, five- and three-point scale.
The values are ranked with numbers in ascending order from very strong
(highest rank 1) to very weak (lowest rank; 12, 7, 5, and 3 for the columns,
respectively).
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Table 4A.8: Rankings of vague quantifiers PQ

Vague quantifier
population

Strength
based on
initial
ranking

Strength
based on
seven-
point
scale

Strength
based
on five-
point
scale

Strength
based on
three-
point
scale

Almost all 1 1 1 1
Nearly all 1 1 1 1
High percentage 2 2 2 1
Overwhelmingly 3 2 2 1
Prominent 3 2 2 1
Most frequently 4 3 2 1
Most 4 3 2 1
Majority 4 3 2 1
Often 5 3 2 2
Frequently 6 4 3 2
Generally 7 4 3 2
Common 7 4 3 2
Typically 7 4 3 2
Many 8 5 4 2
More likely 9 6 4 3
Several 9 6 4 3
Other 10 6 5 3
Sometimes 11 7 5 3
At times 11 7 5 3
Sometimes 11 7 5 3
A few 12 7 5 3

Exception 1: Literature references

Quotations that refer to literature are excluded for coding. In the discussion
or results sections, authors might pose statements referring to other literature.
Whenever a text fragment containing the relationship and the quantifier refers
to a literature statement, this statement is excluded from the analysis as it is
not part of the findings of the included study. An example:

“The women in this study thought that their partners and family/friends
would be supportive of them quitting smoking, although it was clear
that this support did not extend to these significant others stopping
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Table 4A.9: Rankings of vague quantifiers RQ

Vague quantifier rela-
tion

Strength
based on
initial
ranking

Strength
based on
seven-
point
scale

Strength
based
on five-
point
scale

Strength
based on
three-
point
scale

Core/Central category 1 1 1 1
Main 2 1 1 1
Key 2 1 1 1
Major theme 3 1 1 1
Inextricably linked to 4 2 1 1
Essential 4 2 1 1
Necessary 4 2 1 1
Acute(ly) 5 2 2 1
Formidable 6 3 2 1
Powerful 6 3 2 1
Prominent 6 3 2 1
Very important 7 3 2 2
Great influence 7 3 2 2
Strong 8 4 2 2
Significant 9 4 3 2
Important 9 4 3 2
General theme 10 5 3 2
Common theme 10 5 3 2
Pervasive 10 5 3 2
Recurrent 10 5 3 2
Pattern 10 5 3 2
Considerable 11 5 3 2
Particular 12 6 4 3
Stressed 12 6 4 3
Highlighted 12 6 4 3
Especially 12 6 4 3
Emphasized 12 6 4 3
Magnified 12 6 4 3
Further reinforced 12 6 4 3
Likely 13 7 5 3
Other reasons 14 7 5 3
Minor importance 15 7 5 3
Marginal 16 7 5 3
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smoking. Emotional support from partners and close family/friends
has been shown in the past not to be associated with smoking ces-
sation, whereas actual smoking behaviour change from these
significant others was independently associated with quitting
smoking (Appleton and Pharoah, 1998).”
(Source: Thompson et al, 2004)

In the case that a finding of the study under review is connected to litera-
ture reference (for example: the findings of this study underline the findings
of (ref) that women often quit smoking (…)), it should be included in the
codings, as the study itself actually established this relationship.

Exception 2: Repetition

There are instances in which the author repeats the same finding throughout
a paragraph or the whole paper. The criteria for excluding a fragment from
the analysis based on repetition are 1) the quantifier is exactly the same 2)
words used to indicate the relationship are exactly the same.

Abstract:

Most women who smoked took active steps to reduce the risks. Ac-
tions were frequently accompanied by beliefs that rationalized
moderate levels of smoking.

Results:

“In addition, active steps (e.g., cutting back, changing brands, and
quitting) were frequently accompanied by beliefs about the risk
of one’s own smoking habits that, together with these actions, helped
to rationalize moderate levels of smoking.”
(Source: Dunn, 1998)

For other cases in which the author elaborates on a particular earlier men-
tioned finding, it might be less straightforward whether a finding should be
coded twice. It could be that the author clarifies or exemplifies a particular
situation. The following quotation illustrates such a situation:

“Many participants talked about being reassured by others –
friends, family and health professionals – that their continued smok-
ing in pregnancy was not causing much harm. This appeared to
make it easier to psychologically resolve smoking related dissonance.
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Most women who continued to smoke, but had cut down, indicated
that they had received a positive response from a health professional
(usually their midwife) in response to them reporting this reduction.
This response was taken by some as guidance as to what was accept-
able to minimise smoking related risks.”
(Source: Naughton, 2013)

One could argue that in the second part of the text fragment, starting
with “most women”, a new fragment starts. However, the first sentence is a
general statement about a relationship which is then further specified in the
next sentence; which means, referring to the same finding. In cases where
the author states a finding and then elaborates on that for clarification, the
finding is not coded twice. Instead, the coder can choose to include the
clarification into the coded fragment. In some instances where this happens,
signaling words like “for example”, “more specifically”, or “in particular” are
used.

This general repetition rule also holds for mixed methods studies in which
results from the quantitative and qualitative data are being discussed in com-
bination after being discussed separately.
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Chapter 5
Using Bayesian Estimation for
Matching Information from
Qualitative and Quantitative
Sources in a Mixed Studies Review1

5.1 Introduction

Findings from both quantitative and qualitative studies can be synthesized
in a mixed studies review. This type of systematic review has gained popu-
larity in the last decades, especially in the field of health sciences (e.g. Pope,
Mayes & Popay, 2007). Combining evidence from qualitative and quantita-
tive studies in one review has great potential for policy and practice. Methods
for conducting a mixed studies review have since been described (e.g. Pope
et al., 2007; Gough, Oliver & Thomas, 2012; Heyvaert, Hannes & Onghena,
2016), but there are still methodological challenges that have not been fully
addressed. One of those challenges concerns the choice for the appropriate
mixed studies review design for matching the two methodologically different
data sources.

Sandelowski, Voils & Barroso (2006) have described three designs in which
findings from quantitative and qualitative studies can be matched; 1) the seg-
regated design, in which findings from quantitative and qualitative studies
1This chapter is based on: Van Grootel, L., Schuurman, N., Klugkist, I., Hox, J. & Van
Wesel, F. (under review). Using Bayesian estimation for matching information from qual-
itative and quantitative sources in a mixed studies review.
Author contributions: Van Grootel proposed the topic for the study, designed the study,
designed the method proposed in the study, extracted the data from the quantitative pri-
mary studies, helped analyzing the data, and wrote the paper. Schuurman generated the
software codes, helped analyze the data, provided feedback on the proposed method, and
provided feedback on the written work. Klugkist helped to design the study, provided feed-
back on the proposed method and provided feedback on the written work. Hox provided
feedback on the proposed method, and provided feedback on the written work. Van Wesel
helped to design the proposed method, provided feedback on the proposed method, and
provided feedback on the written work.
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are considered wholly different entities; 2) the contingent design, in which the
synthesis of one type of findings is used as input for a newly developed review
question to be answered with a different type of findings; and 3) the inte-
grated design, in which quantitative and qualitative studies are assumed to
have minimal differences, and findings from both sources can be transformed
into one another. In the integrated design, qualitative and quantitative data
are combined in the data analysis phase of the review. However, the method-
ological differences in the nature of findings from quantitative and qualitative
studies make it difficult to integrate the findings during analysis.

One way to overcome differences between findings from qualitative and
quantitative studies in an integrated design is to transform qualitative data
into quantitative data. Van Grootel, Balanchandran Nair, Klugkist & Van
Wesel (under review) have described a method for quantitizing findings from
qualitative studies resulting in quantitative information holding a measure of
central tendency and variability per study. Quantitized data can be incor-
porated in the data analysis phase of the review and can be analyzed with
quantitative methods, for example meta-analysis. Especially Bayesian meta-
analysis is very appropriate for the inclusion of multiple types of data and
can therefore be used for mixed studies reviews (Crandell, Voils & Sande-
lowski, 2012). Moreover, the Bayesian approach has the advantage that it
can incorporate prior knowledge that weighs together with the analyzed data
(Spiegelhalter, Abrams & Myles, 2004).

Examples of Bayesian meta-analysis incorporating quantitized data from
qualitative studies are scarce (Roberts, Dixon-Woods, Fitzpatrick, Abrams
and Jones, 2002; Voils, Hasselblad, Chang, Crandell & Sandelowski, 2009;
Crandell, Voils, Chang & Sandelowski, 2011; Crandell et al, 2012). Our cur-
rent study discusses the challenges and possibilities of matching findings from
quantitative and qualitative studies in an integrated research design using
Bayesian meta-analysis. We illustrate these challenges and possibilities using
a worked example. We have existing quantitized findings from qualitative
studies on smoking cessation during pregnancy that we use for integration
in an existing study that synthesizes quantitative studies on the same topic.
The research question for this study is as follows: How can findings from
quantitative and quantitized findings from qualitative studies be matched in
an integrated mixed studies review design using Bayesian methods? The re-
mainder of this paper describes the details of the worked example, the four
steps of the method, and finally, reflects upon the method.
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5.2 Worked Example

To illustrate our method, we will use a worked example on the topic of smok-
ing cessation during pregnancy’, based on two existing systematic reviews.
First, Flemming, McCaughan, Angus and Graham (2015) have conducted a
qualitative evidence synthesis on barriers and facilitators to smoking cessation
experienced by women during pregnancy and following childbirth. Flemming
et al (2015) synthesized 38 qualitative and mixed-method studies and identi-
fied four factors that acted as a barrier or a facilitator to smoking cessation
during pregnancy and following childbirth. Second, Chamberlain et al. (2014)
have conducted a systematic review comprising of 66 quantitative or mixed-
method intervention studies that support women in smoking cessation during
pregnancy. The effectiveness of these interventions was evaluated. We have
combined the findings from these two review studies by looking at three sep-
arate relationships between the dependent variable Smoking cessation and
three independent variables influencing smoking cessation. We elaborate on
the measurement of those variables and the relationships for both datasets in
the next section.

Information from the qualitative dataset

Van Grootel et al (under review) selected three separate bivariate relation-
ships from the qualitative evidence synthesis conducted by Flemming et al
(2015) for quantification: 1) the influence of Psychological well-being on smok-
ing cessation, 2) the influence of Relationship with significant others on smok-
ing cessation, and 3) the influence of Perception of risks on smoking cessation,
all elaborated on in the next section. Van Grootel et al (under review) an-
alyzed all studies included in the qualitative evidence synthesis for textual
indicators holding information on one of these relationships. Text fragments
holding this information were extracted and assigned an ordinal score re-
flecting the strength of the relation. Subsequently, they were recoded into
correlation coefficients. The mean correlation coefficients and their corre-
sponding variances per relationship per primary study were then calculated
and a weighted overall mean and variance for the whole qualitative dataset
was calculated. This resulted in the input for the current study. Details on
the operationalization and quantitizing procedure can be found in the afore-
mentioned paper.
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Information from the quantitative dataset

The information about the dependent variable in the dataset was available in
the form of effect sizes of interventions to support women in quitting smoking
during pregnancy. All included studies in the review are intervention studies
using a treatment and control group, for which risk ratio’s indicate the like-
lihood of successful smoking cessation after the intervention were available.
From these results, we calculated the correlation coefficient r and its corre-
sponding variance, and the effect size Cohen’s d. We then applied Fisher’s
z transformation on Cohen’s d resulting in a Fisher’s z effect size for all in-
cluded studies on intervention effectiveness as well as variances of Fisher’s
z. We then calculated the inverse of these variances and together with the
transformed effect sizes, they function as data in our Bayesian meta-analysis.

The findings from the quantitative studies link with the findings from the
qualitative studies in the following way: The information on the same three
predictors in the quantitative dataset were available in the form of inter-
vention descriptions. The first predictor, Psychological well-being, concerns
the inclusion of the factor ‘smoking as a coping mechanism for psychological
(un)well-being’ in the intervention. When an effort is made in the interven-
tion described in the study to address this concern, the predictor Psychological
well-being is scored 1 for this study. There were three studies with missing ob-
servations on this variable. The predictor Relationship with significant others
concerns the inclusion of the factor ‘active involvement of significant others’
in the intervention. When an effort is made in the intervention described in
the study to involve a partner, family member or friend, the predictor Re-
lationship with significant others is scored 1 for this study. There was one
study with a missing observation for this variable, meaning that we had no
information concerning the implementation of this variable in that particular
intervention. The predictor Perception of risks concerns the inclusion of the
factor ‘believes of risks of smoking to the fetus’ in the intervention. When
an effort is made in the intervention described in the study to address the
topic of (possibly incorrect) beliefs about the risks of smoking for the un-
born child; or the impact of the personal experience on the perception of
risk associated with smoking, the predictor Perception of risks is scored 1
for this study. There were no studies with missing observations for this vari-
able. All the studies were scored 0 on these predictors when no effort was
made to address these issues. Consequently, the predictors are dichotomous
variables. The assignment of 0 or 1 to the primary quantitative studies was
based on the assessments of the interventions on these variables made by the
reviewers. These were available as supplementary information to the study of
Chamberlain et al. (2014).
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We estimate three bivariate relations rather than estimating the coefficients
for the three predictors in one model. We are interested in direct effects,
for which reason we do not use a multiple regression model. The evidence
from both sources that is available allows us to answer a review question
focused on the effect of an independent variable on a dependent variable,
phrased as follows: What is the effect of psychological well-being, relationship
with significant others, and perception of risks on smoking cessation during
pregnancy?

5.3 Methodological approach

In the first step of the method, we discuss the challenges with concern to
the methodological differences between the datasets and the availability of
information, and we illustrate how we overcome those. In the second step of
the method, we describe the meta-regression model and explain where we use
which information in the model. In the third step of the method, we show
how we adjust the meta-regression model in order to account for the available
information from the worked example. In the fourth step of the method, we
present the posterior distribution for the results of the worked example as
well as the results of the sensitivity analyses in which we explore the influence
of the precision of the prior distribution.

Step 1 Matching ‘reasons’ to ‘predictors’

Step 1 of the method describes the issue of matching the variables and their
relationships in the quantitative and qualitative datasets. Relationships can
refer to quite distinct concepts in quantitative and qualitative studies, but
these differences should not be overestimated. An effect measured in a quan-
titative intervention study often concerns the testing of bivariate relations
between predefined, fixed theoretical concepts. The same intervention can
also be evaluated using findings from qualitative studies that suggest, when
there is sufficient evidence, certain similar mechanisms active in the inter-
vention between the same two variables as tested in the quantitative studies
(Petticrew, 2015). Hence, in a mixed studies review, we should attempt to
search for similarities and differences between quantitative and qualitative
studies without the a priori assumption that these two types of studies refer
to wholly different entities (Sandelowski, Voils and Barosso, 2007).

Sandelowski et al (2007) argue in this regard that ‘given the fact that no
two studies ever measure the exact same topic or relation; let alone address it
in the same way; reviewers should focus on setting boundaries for the ‘body
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of research’ they aim to synthesize rather than claiming to synthesize one
particular topic based on inclusion criteria’. With regard to the quantitative-
qualitative divide, they accordingly suggest to seek for similarities in the con-
cepts covered in the way findings can contribute to the review on the body
of research. In order to do this, Sandelowski et al (2007) plead for ‘com-
parability work’ for matching research findings from quantitative and quali-
tative studies. The distinction between quantitative and qualitative studies
often is, according to Sandelowski et al (2007), based on reported ‘artificial’
rather than ‘real’ methodological characteristics of studies as these studies
often make no difference in the way the study has been conducted. Moreover,
Harden and Thomas (2005) argued that, with regard to systematic reviews,
primary studies cannot be neatly categorized by the labels quantitative and
qualitative. In line with Sandelowski et al (2007) and Harden and Thomas
(2005), we carry out this study under the assumption that the similarities
between the quantitative and qualitative studies in the worked example allow
us to synthesize both data sources in one systematic review.

The first step in matching variables from both data sources is searching
for the similarities in the function the variables have in both datasets. For
example, Sandelowski et al. (2007) conducted a mixed studies review on
antiretroviral adherence studies and describe the topical differences between
the quantitative findings and the qualitative findings as the former reporting
‘predictors’ for adherence or non-adherence and the latter reporting ‘reasons’
for adherence or non-adherence. They suggest, in order to match those two
sets of findings, to treat ‘predictors’ and ‘reasons’ as equivalent or to conceive
the qualitative findings as more ‘thematically precise’ versions of the quanti-
tative findings and to conceive the quantitative findings as more ‘numerically
precise’ versions of the qualitative findings. Our worked example about smok-
ing cessation during pregnancy holds these ‘reasons’ for either successfully or
unsuccessfully quitting smoking, and ‘predictors’ for effectiveness of interven-
tions to support women in smoking cessation during pregnancy. Table 5.1
depicts the ‘reasons’ and ‘predictors’ from the findings from the qualitative
dataset and quantitative dataset for which we assume that they refer to the
same body of research and therefore can be synthesized in one systematic
review.

The most intuitive way to match both data sources would be on the study-
level – that is, using the findings per study as data in the analysis. The chal-
lenging part here is that although the study-relationships from both datasets
may be conceptually similar, the actual available information from both data
sources differs. Figure 5.1 shows the available information from both data
sources for one of the three meta-regression models to be estimated (illustra-
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Table 5.1: Reasons and predictors from the datasets to be matched.

Reasons from quali-
tative dataset

Predictors from quantitative dataset

Psychological well-being Smoking as a coping mechanism for psychological
(un)well-being.

Relationship with signifi-
cant others

Active involvement of a peer in intervention.

Perception of risks Beliefs about the risks associated with smoking.
The impact of personal experience on the perception of
risk associated with smoking.

tive for all three meta-regression models). For the quantitative dataset, we
have numeric information about the predictors and the dependent variables
on the study-level which enables us to estimate a weighted regression model,
in Figure 5.1 presented as the observed data in the two dark squares. For
the qualitative dataset, we have numeric information about the correlations
between the predictors and the dependent variable on the study-level, in Fig-
ure 5.1 presented as the estimated data in the two circles. Note that, in the
qualitative dataset, we lack unique scores for the separate variables. As was
mentioned, the correlations from the qualitative studies represent the associ-
ation between the ‘reason’ and the outcome. Therefore, they are not similar
to the Fisher’s z scores from the quantitative studies. These Fisher’s z scores
represent the effect size of the whole intervention without adjustment for the
presence of the predictor in the intervention. Consequently, we are not able
to match both data sources on the study-level.

When we shift our focus to the availability of information on the review-
level of the qualitative dataset, there are more opportunities to match the
data sources. We have aggregated information from the qualitative studies
– the overall weighted mean and standard deviation of the correlation co-
efficient of the ‘reasons’. This information enables us to match an overall
weighted correlation coefficient and its variance (representing the qualitative
studies) to an overall weighted regression coefficient and its variance (repre-
senting the quantitative studies), now reflecting a similar relationship between
predictor and outcome. We have data available on 1) both the variables in
the squares, which is on study-level, and 2) the dashed arrow between the two
circles (review-level). Because we include our information from the qualitative
studies on review-level (dashed arrow), we are able to match the information
from the qualitative dataset to the quantitative studies. Although the two
datasets might still be methodologically and conceptually diverse to a certain
extent, the two sources of evidence now certainly belong to the same ‘body of
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Figure 5.1: Match between data from primary quantitative studies and quantitized
data from qualitative evidence synthesis.

Table 5.2: Prior weighted mean correlation and weighted standard deviation
derived from the findings in the qualitative studies.

Reason Mean Standard deviation

Psychological well-being .2246 .0352
Relationship with significant others .2410 .0351
Perception of risks .1707 .0472

research’ that covers this systematic review. Table 5.2 presents the available
values of the weighted mean correlations r and their corresponding standard
deviations on review level that were calculated in Van Grootel et al. (under
review).

Step 2: Matching the data sources in the meta-regression
model

Step 2 of the method described how the relations in the combined set of quan-
titative and qualitative findings are modelled. Meta-regression, using effect
sizes and characteristics from primary studies as data, explores whether a lin-
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ear association exists between variables and a comparative treatment effect,
along with the size and direction of that association. It aims to relate the
size of an effect to one or more characteristics of the studies involved; in other
words to one of the ‘reasons’ or ‘predictors’ (Thompson & Higgins, 2002).
Bayesian meta-regression has the same purpose, but also has the opportunity
to include prior quantitative information in the analysis (the ‘prior distri-
bution’). During the analysis, this prior information about the relationship
between a ‘reason’ and an outcome is then updated using ‘new’ collected evi-
dence from quantitative studies (the data) about a comparable relation – the
predictor and the outcome. The data from our worked example allow us to
model the ‘reasons’ from the qualitative studies in the prior distribution and
the ‘predictors’ from the quantitative studies as data. We can now assess the
relation between the effect sizes of the interventions and Psychological well-
being, Relationship with significant others and Perception of risk respectively
by specifying this information in a Bayesian meta-regression model.

The Bayesian meta-regression model

We discuss the basic meta-regression model and the part of the model in
which we deal with the information from the quantitative dataset. The quan-
titative dataset holds the information on the observed effect sizes Fisher’s z
for effectiveness of the interventions in terms of smoking cessation and the
three dichotomous predictors. In a basic meta-regression model, the observed
effect sizes can be modeled as:

yi ∼ N(Ci + bX̃i, σ
2
i ) (5.1)

Ci ∼ N(µ, ϕ2) (5.2)

X̃i = Xi − p (5.3)

Xi = Ber(p) (5.4)

where yi denotes the observed effect sizes for every ith study, which are as-
sumed to be normally distributed with the observed within study variance
σ2, Xi denotes the centered score for the ith study predictor, b denotes the
regression coefficient for the predictor, Ci denotes the random intercept for
every ith study, µ denotes the average effect size, and ϕ2 denotes the variance
of the intercepts across the studies. Because it seems likely that the intercepts
vary across studies, we choose to estimate a random effects meta-regression
model. By specifying a distribution (a model) for the predictor variables,
the missing data we have for the predictor variables will be automatically
imputed based on the Bernoulli distribution, in such a way that we do not
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have to (listwise) delete any data. Furthermore, we can use the estimated
parameter p of the Bernoulli distribution as an estimate of the mean of the
predictor variable, which we in turn use to center the predictor variable. By
centering the predictor variable within the model, the average of the random
intercepts is equal to the average expected effect size.

The prior distribution in a meta-regression model is key part in Bayesian
inference. It represents the prior knowledge and our level of certainty about
the parameters that are estimated in the model. The prior information about
these parameters is then combined with the data, representing the likelihood,
and the prior distribution and the data are used together to estimate the
posterior distribution. When there is prior information available about a
parameter, we may choose to use an informative prior distribution, incorpo-
rating our prior knowledge into the distribution. We can also choose to use
an uninformative prior distribution, in case we would let the posterior dis-
tribution be determined completely by the data. In our example, we have
prior knowledge about the regression parameter and will incorporate this in
the analysis through an informative prior distribution.

We estimate three meta-regression models, one for each of the three pre-
dictors; Psychological well-being, Relationship with significant others, and
Perception of risks. Our interest is in the parameter b, the regression coeffi-
cient for the variables predicting the average weighted effect sizes y. As the
predictors are dichotomous, a positive regression coefficient would indicate a
that interventions including that particular predictor are generally more ef-
fective. For example, when the intervention evaluated in a study does include
some effort to address Psychological well-being, the study is scored 1 for that
predictor. In that case, when the posterior distribution shows a positive re-
gression coefficient, interventions including this effort are expected to show a
higher effect size, indicating the overall success in smoking cessation during
pregnancy in the intervention. A negative effect size in turn, indicates that
that the presence of this effort in the intervention lowers the overall effect of
the intervention on smoking cessation.

Step 3: Adjusting the model

This step describes the necessary adjustments that have to be made to the
model in order to account for the differences in type of effect sizes between
the quantitative data and the qualitative data. As we have seen, the prior in-
formation in Van Grootel et al (under review) entails a correlation coefficient
between the dependent variables and the predictor, while b is a regression co-
efficient in the meta-regression model. Therefore, the Bayesian meta-analyses
model should be adjusted in such a way that we specify a prior distribution
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for a correlation coefficient instead of a regression coefficient. Note that, since
the models to be estimated all are simple regression models, the standardized
regression coefficient is equal to the correlation coefficient. Therefore, we will
rewrite the meta-regression model in terms of standardized coefficients in this
section which finally enables us to include the quantitized qualitative infor-
mation in terms of correlation coefficients as prior information for the (now
standardized) regression coefficient. We first discuss the standardization, and
subsequently, we discuss the prior distributions which can be specified when
the model is adjusted.

The model in terms of standardized coefficients is specified as follows:

yi ∼ N(Ci + β̃Xi
sd(ŷ)

sd(X)
, σ2

i ) (5.5)

where β denotes the standardized regression coefficient, where sd(X) and
sd(ŷ) denote the standard deviations of the predictor and the expected effect
sizes ŷ. Here, sd(X) is equal to

√
p(1− p) based on the properties of the

Bernoulli distribution. Note that we rewrite the model in terms of the stan-
dardized regression coefficient, rather than standardizing the dependent and
independent variables with the sample standard deviations before running the
model (see the Appendix for the JAGS code). The sample standard devia-
tions would also contain the observed within study variances, while we would
like to exclude this variance for the standardization of what is in essence a
between-study effect of the between-study predictor Xi on ŷi. We can now
start with the specification of the prior distributions.

Prior distributions

For parameters p, µ, and the var(ŷ), we specify uninformative prior distri-
butions. For p, we choose a beta distribution with shape parameters (1,1).
For µ, we choose a normal distribution with a mean of 0 and a precision of
.00001. For var(ŷ), we choose a uniform distribution with parameters 0 and
10. As mentioned in Step 2, we incorporate the information from the qual-
itative dataset in the informative prior distribution for the (standardized)
regression coefficient β. We specify a normal distribution for β. For β, for
which we specify an informative prior distribution, the value for the mean
correlation coefficients for the predictors Psychological well-being, Relation-
ship with significant others, and Perception of risks are .2246, .2410, and .1707
respectively (see Table 5.2). These values are included as the prior mean for
β. The precision of the prior distribution of β will be discussed in the next
section.
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Precision

Since we use an informative prior for the parameter β, we have to quantify our
certainty about our prior knowledge in the precision. The precision in a prior
distribution illustrates the amount of invariability of the prior information
about a parameter and consequently, and determines the weight of the prior
information relative to the quantitative data (Spiegelhalter et al., 2004). The
precision therefore reflects the certainty the researcher has that it can be used
as prior information. When the prior knowledge can be used to inform the
prior distribution, the researcher can either simply insert this information in
the prior distribution or choose to alter it when, for example, the researcher
is less certain about the match between the prior information and the data,
and therefore wants to lower the precision.

The study of Van Grootel et al (under review) provides information about
the prior weighted correlation coefficient as well as its weighted standard
deviation. We determine the precision of the prior distribution by taking the
inverse of the variance. If we were to include this prior information in without
adjustments, however, it would be an overestimation of our certainty about
the prior information because the information from the qualitative dataset
is based on less studies than the information from the quantitative dataset.
More specifically, the correlation coefficient from the qualitative studies for
the relationship between smoking cessation and the predictors were based on
15, 15 and 14 studies for Psychological well-being, Relationship with significant
others and Perception of risks respectively; whereas the data in the Bayesian
meta-analysis are extracted from 66 studies. If we were not to take this
difference in sample size between the two data sources into account, the 14 or
15 qualitative studies would have an undesirably strong weight compared to
the 66 quantitative studies.

The difference in relative weight between the two sources of data is a
consequence of the choice to match the data sources by using the results
from the qualitative studies as prior information. To illustrate this point;
if we were able to use the results from the qualitative studies as data in
the analysis, they would have been treated as individual cases and apart
from the weight that each individual case has, their influence on the outcome
would be proportional for the whole dataset. Not taking this problem into
account would overestimate the certainty of the results of the qualitative
studies, whereas we do not expect greater certainty than for the results from
the quantitative studies. For this reason, we choose to adjust the precision for
the prior distribution for β by lowering it proportional to the total number of
studies. This decision still fits the qualitative research imperative that aims
to preserve the integrity by treating each study as a unit (Sandelowski &
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Table 5.3: Prior information derived from the findings in the qualitative stud-
ies.

Reason Mean Precision zj

Psychological well-being .2246 1
.03522

∗ 15
(66+15)

= 149.36

Relationship with significant others .2410 1
.03512

∗ 15
(66+15)

= 150.31

Perception of risks .1707 1
.04722

∗ 14
(66+14)

= 78.51

Barroso, 2003). The precision z for every jth predictor can consequently be
determined by

zj =
1

a2j
∗ nj

66 + nj
, (5.6)

where a2 denotes the squared weighted standard deviation for the correlation
coefficient of the predictor and n denotes the number of studies of the qualita-
tive dataset for the predictor. Table 5.3 shows the adjusted prior information
that will be used in the Bayesian meta-regression model.

We have fitted the random-effects Bayesian meta-regression models in the
software JAGS using a Markov chain Monte Carlo estimation procedure. We
have used a burn-in of 20.000 samples per chain, using three chains. We take
30.000 samples after burn-in on which we will base our results. We have looked
at the density plots, trace plots, and the Gelman-Rubin statistics to check for
convergence. Convergence is in order for all three Bayesian meta-regression
models.

Step 4: Presenting the posterior distribution

Table 5.4 depicts the results for the three meta-regression models using unin-
formative priors (indicating the results from solely the quantitative studies)
and informative priors based on the information in Table 5.3 (indicating the
results from both the quantitative and the qualitative studies). For Psy-
chological well-being, the results for the uninformative prior show a negative
regression coefficient, indicating that including an effort to address Psycho-
logical well-being in the intervention could possibly negatively influence the
effectiveness of the intervention. However, qualitative evidence suggests the
opposite. From the posterior distribution of the analysis with the informative
prior, it can be seen that addressing psychological well-being in the interven-
tion does appear to have a positive influence on the effect of the intervention.
In all three cases, the credible intervals for the estimated regression coefficient
contain zero when no prior information is included; suggesting that based on
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Table 5.4: Comparison of posterior distributions for regression coefficient when
uninformative and informative priors are used.

Predictor Prior Distri-
bution

Posterior
mean for β

Standard
deviation

95% CI
lower
limit

95% CI
upper
limit

Psychological
well-being

Uninformative -.284 .153 -.559 .035

Informative .130 .073 -.016 .272

Relationship with
significant others

Uninformative .129 .168 -.248 .440

Informative .222 .074 .076 .367

Perception of risks Uninformative .105 .165 -.222 .420

Informative .151 .093 -.031 .335

* Note: CI = Credible Interval for β

the quantitative data the relations are weak or absent. However, when prior
information is included, the credible interval of Relationship with significant
others is positive, indicating that the effort to include this factor in the in-
tervention would positively influence the effect of the intervention. We can
see that the informative prior distributions have a considerable influence on
the posterior distributions. The posterior distribution resulting from the in-
formative prior shows more positive values than the posterior distribution
resulting from the uninformative prior. Whereas the results using the unin-
formative prior indicated that all the relationships between smoking cessation
and the three predictors were very small or even negative, the results from
the qualitative studies nuance these findings.

Sensitivity analyses

As we have argued in Step 2, the information from both sources of data refers
to the same body of evidence. It depends however on the judgment of the
reviewer whether the two sources of data are sufficiently comparable. The
results in Table 5.4 represent full confidence in the estimated correlations
from the qualitative dataset, but some researchers might consider that to
be inappropriate. We conducted sensitivity analyses to investigate to what
extent reducing the weight of the qualitative dataset, and thus lowering the
precision, influences the posterior distribution. As a lower bound of down-
weighting the precision we chose a factor of 0.7, in line with the lower limit
for the reliability of a measure (Nunnally, 1967). In case of full confidence
in the prior information about the mean, the adjusted does not need to be
lowered. Table 5.5 shows the resulting posterior means and credible intervals

94



5.4. Discussion

Table 5.5: Comparison of regression coefficients and the corresponding CI of the
posterior distribution for several values for the level of confidence.

Full con-
fidence

CI 0.7 CI 0.8 CI 0.9 CI

Well-being .130 (-.016;
.272)

.99 (-.070;
.268)

.111 (.050;
.269)

.121 (-.030;
.272)

Relationships .222 (.076;
.367)

.217 (.051;
.380)

.220 (.062;
.376)

.220 (.066;
.368)

Risk perception .151 (-.031;
.335)

.146 (-.062;
.352)

.148 (-.052;
.346)

.150 (-.042;
.338)

* Note: CI = Credible Interval for β

when the precision is not lowered (full confidence, also depicted in Table 5.4),
and when the precision is lowered with a factor of 0.7, 0.8, 0.9, respectively.

Lowering the precision with the factors .7, .8, and .9 also lowers the poste-
rior estimates for β marginally. We can see that the regression coefficients for
all three models are still positive, indicating that the predictors still have a
positive influence on the effect the intervention when the precision of the prior
is lowered. The differences in regression coefficients between the columns are
relatively small (a maximum of .01), meaning that the prior information from
the qualitative dataset, despite the fact that its influence is nuanced, still has
a considerable influence on the posterior results.

5.4 Discussion

This study has provided a description of a procedure in which quantitized
evidence from qualitative studies can be incorporated in a systematic review
using Bayesian meta-analytic methods. This study adds to the current liter-
ature describing Bayesian meta-analyses incorporating findings from qualita-
tive studies (Roberts et al, 2002; Voils et al, 2009, Crandell et al, 2011) by
presenting an intuitive way to directly match findings from quantitative and
qualitative studies that does not require the availability of data from both
sources on the same metric. It answers to the call of the study of Roberts
et al (2002) for further research on how to generate an informative prior dis-
tribution based on findings from qualitative studies. Furthermore, although
the findings from the qualitative studies were numerically available on review-
level and the findings from the quantitative studies on the study-level, our
method does not require a transformation of the data to another level as
described in Voils et al (2009) and Crandell et al (2011) in order to enable
analysis. A limitation of our study is the restriction to a simple univariate
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meta-regression model as the prior information refers to a bivariate correla-
tion. To our knowledge, no methods have been described yet that generate
an informative prior suitable for multiple regression models based on findings
from qualitative studies. Related to this issue, Crandell et al (2011) have de-
termined multiple factors for primary qualitative studies on study-level and
evaluated the relative importance of those factors against each other by doing
pairwise comparisons. This does not cover the possibilities of a multiple meta-
regression model, but it could be an interesting start for further research to
investigate if the method of Crandell et al (2011) could be combined with the
method presented in this study and how such a study should be conducted.

A potential issue raised by this study concerns the dependence on judgment
of the reviewer regarding the extent to which the two data sources match.
We have mentioned in Step 4 that the researcher can decide to adjust the
precision of the prior distribution for the regression coefficient. This could
for example happen when the reviewer does not have full confidence that
information from the qualitative studies adequately reflects the relationship
measured in the quantitative studies. Adjusting the precision makes this
method a flexible procedure without the pitfall of just choosing an arbitrary
value for the precision.

Our study does not aim to provide a solution to the problem of heterogene-
ity between studies holding various methodologies in mixed studies reviewing.
We however want to emphasize again – in line with Sandelowski et al (2007)
– that, when conducting a mixed studies review, reviewers need to focus on
the limits of what reviewers are synthesizing after including the studies in-
stead of focusing on inclusion criteria. It then remains the judgment of the
reviewers to what extent the data sources are compatible and consequently,
how findings from quantitative and qualitative studies should be modelled
in the Bayesian meta-analysis. Having said this, we think that this study
can assist the reviewer in making these choices. It can possibly serve as an
instruction for other reviewers that wish to adjust their quantitative synthe-
sis with findings from qualitative studies in such a way that it can produce
numeric results, and is still appropriate to support decision-making in pol-
icy. Consequently, this approach to mixed studies reviewing more generally
opens up the possibility for reviewers to considerably broaden the scope of
their study by including qualitative studies in a review synthesizing evidence
of effectiveness.
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5.5 Conclusion

This study has shown that the Bayesian meta-analytic method can assist in
matching quantitized findings from qualitative studies to findings from quanti-
tative studies when used in a simple regression model. In our worked example,
the relationship between a ‘reason’ and an outcome, extracted from the find-
ings in qualitative studies, is found to belong to the same body of evidence as
the relationship between a predictor and a dependent variable extracted from
the findings in quantitative studies. The aggregated findings from the qualita-
tive studies, holding a mean correlation and corresponding variance, serve as
input in an informative prior distribution for the regression coefficient of the
meta-regression model. The precision for the prior informative distribution
of the regression coefficient can be altered in such a way that it adequately
reflects the weight of the qualitative studies. The prior distribution is then
updated with the data from the quantitative studies resulting in a posterior
distribution containing information from both sources.
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Appendix

5.A JAGS codes for specifying the model and the
prior distributions

The parameters discussed in this study correspond to the JAGS codes as fol-
lows:

Parameter
in study

JAGS code Interpretation

Xi pred[i] Observed score on the predictor
X̃i pred_cent[i] Centered observed score in the predictor
yi effectsize[i] Observed effect size per study
σ2
i precision[i] Observed precision per study

ŷi ev_es[i] Estimated effect size
Ci c[i] Random intercept per study
b Estimated unstandardized regression coefficient for the

predictor
β beta Estimated standardized regression coefficient for the pre-

dictor
sd(X) sdx Standard deviation of X

pre_c Precision of the intercepts across studies
ϕ2 var_c Variance of the intercepts across studies
var(ŷ) varev Variance of the expected effect size

precbeta Precision of beta
sdbeta Standard deviation of beta

p p Estimate for the mean of the predictor variable
µ mu Mean of the random intercept (average effect size)
sd(ŷ) sdev Standard deviation of expected effect size
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The JAGS code specifying the Bayesian meta-regression model is as follows:

Model

pred[i] ~ dbern(p)
pred_cent[i] = pred[i] - p
effectsize[i] ~ dnorm(ev_es[i],precision[i])
ev_es[i] <- c[i] + beta*pred_cent[i]/sdx*sdev
c[i] ~ dnorm(mu,pre_c)

The JAGS code specifying the prior distribution, adjusting the precision for
sample size differences is as follows:

Priors

sdx <- sqrt(p*(1-p))
pre_c <- 1/var_c
var_c <- (1-beta^2)*varev

beta ~ dnorm(.2246, precbeta)
precbeta <- (1/(sdbeta^2)) * (15/(66+15))
sdbeta < -.0352

p ~ dbeta(1,1)
mu ~ dnorm(0, .001)
varev ~ dunif(0,10)
sdev <- sqrt(varev)
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Chapter 6
Discussion

The aim of this thesis was to contribute to the development of systematic
review methodology that includes both qualitative and quantitative review
evidence and makes use of both quantitative and qualitative methods. In
Chapter 1, we described the background of the systematic review and in par-
ticular in the mixed studies review. We distinguished between reviews with
the aim to generate theory and reviews with the aim to aggregate evidence.
In addition, we elaborated on the mixed studies review and the designs that
are being used in a mixed studies review: the segregated, the integrated and
the contingent design. In Chapter 2, we described the process and the find-
ings of a qualitative evidence synthesis. In Chapter 3, we developed a new
application of the matrix-approach, a mixed studies review method. In Chap-
ter 4, we developed a method to quantitize findings from qualitative studies
in a systematic review. In Chapter 5, we developed a method for matching
qualitative and quantitative evidence in a Bayesian meta-analysis. This final
chapter discusses the findings of the previous chapters in the context of the
thesis aim. After that, we draw a general conclusion, we make recommenda-
tions for systematic review practice, and we provide suggestions for further
research in systematic review methodology.

6.1 Chapter 2

In Chapter 2, we examined the views of students on collaborative learning
in primary and secondary education. These insights can make an important
contribution to educational practice because the way students experience and
perceive collaborative learning can have a large influence on its effectiveness.
We performed a qualitative evidence synthesis using 29 qualitative and mixed
methods studies that contain views of students on collaborative learning.

The qualitative evidence synthesis resulted in a theoretical model holding
two main themes: heterogeneity and self-regulation. Heterogeneity refers
to the feelings of inclusion students experience, and to their experiences on
how they position themselves and their group members during group work.
Self-regulation refers to the responsibility students experience for their own
learning process, and to their skill development with regard to organizing
group work. Altogether, the interaction of themes and subthemes provided
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insight in the entire process of collaborative learning. The theoretical model
holds information about the context in which collaborative learning occurs,
about the way students interact with each other and their teacher, and about
the way students value of collaborative learning.

The type of systematic review that was conducted in Chapter 2 had the
aim to configure information. This chapter reported the findings of a quali-
tative evidence synthesis that was conducted as a review study which yielded
substantive research findings, and is in this chapter not part of a mixed stud-
ies review. However, the type of output that was generated by the qualitative
evidence synthesis showed the potential of qualitative evidence on the review
level for configuring information. This can subsequently be used in a mixed
studies review. The theoretical model is a specific type of output from a qual-
itative evidence synthesis for which the possibilities for inclusion in a mixed
studies review are investigated in Chapter 3.

6.2 Chapter 3

In Chapter 3, we described an approach for the use of a specific type of qual-
itative evidence synthesis in the matrix-approach, an existing mixed studies
review method. The matrix-approach compares qualitative and quantitative
evidence on the review level by juxtaposing concrete recommendations from
a qualitative evidence synthesis against interventions described in primary
quantitative studies. However, types of qualitative evidence synthesis that
are associated with theory-building generate theoretical models instead of
recommendations. Therefore, the output from these types of qualitative evi-
dence syntheses cannot directly be used for the matrix-approach, but requires
transformation. The approach described in this chapter allows for the trans-
formation of these theoretical models so that the qualitative findings can be
juxtaposed against the quantitative studies. In the approach that we used, we
enabled the inference of (indirect) moderation effects instead of direct effects
from a theoretical model and applied this approach to the theoretical model
that we developed in Chapter 2. Indirect effects were better able to catch the
complexity of the model than direct effects.

Our approach consisted of the formulation of recommendations for practice
based on interactional relations that we inferred from the qualitative evidence
synthesis. In doing so, we applied the Realist perspective to model variables
from the qualitative evidence synthesis according to the Context Mechanism
Outcome (CMO) configuration. Subsets of interventions from primary quan-
titative studies were then created based on whether they had included the
recommendation in their intervention or not, and we compared the weighted

102



6.3. Chapter 4

mean effect sizes of the created subsets using meta-analysis. The comparison
showed a slight difference in effect sizes between the groups of studies.

The matrix-approach is considered a mixed studies review method with
a configurative purpose, as it mainly functions to generate hypotheses that
are then explored with the subset analyses. However, the matrix-approach
also involves bringing together evidence from different sources and testing the
hypotheses, which can be considered an aggregative aspect of the method.
The versatility of the matrix-approach makes it a very useful method for sup-
porting policy and practice. The matrix-approach uses a segregated mixed
studies review design and so the qualitative evidence is analyzed prior to the
quantitative evidence. This chapter has contributed to this thesis by showing
that highly interpreted types of outcomes can also be part of a mixed stud-
ies review when the findings are transformed into moderation effects. It has
shown that the segregated design allows for the datasets to be analyzed sep-
arately and enables the matrix-approach to be applied to highly interpreted
types of outcomes from qualitative evidence syntheses.

6.3 Chapter 4

In Chapter 4, we introduced a new worked example and proposed a method to
quantitize findings from qualitative studies prior to their inclusion in a mixed
studies review. There are only few examples that are currently available that
provide a way to estimate the strength of a relationship between a predic-
tor variable and an outcome variable, but these examples lack a method for
estimating the variance accompanying this mean. This chapter describes a
method that accounts for the calculation of a mean and corresponding vari-
ance and transforms the qualitative evidence in such a way that it can be
used in an integrated mixed studies review design.

We have selected and described three bivariate relationships between a
barrier for smoking cessation (independent variable) and smoking cessation
(dependent variable). We have selected text fragments from primary qual-
itative studies, assigned vague quantifiers to them, and ranked the vague
quantifiers according to how strongly they represented the relationship. In
four steps, we described how the analysis is prepared and conducted. First,
we identified text fragments from the primary qualitative studies that contain
information about one of the three relationships and use a vague quantifier
to describe it. Second, we organized and transformed the vague quantifiers in
fragments to numerical values that represented the strength of the relation-
ships. Third, we calculated mean effect sizes and corresponding variances per
primary qualitative study. Fourth, we calculated the overall mean effect size

103



6. Discussion

and standard deviation for the whole qualitative dataset.
This systematic review method serves a mainly aggregative purpose, as it

is merely summarizing and adding up evidence similar to how the analysis
would be conducted in a meta-analysis. This chapter reports a method to
prepare findings from qualitative studies for an aggregative mixed studies
review. The part where the quantitized qualitative findings are combined
with quantitative evidence is reported on in Chapter 5. When transformed,
qualitative evidence can also serve as evidence of effectiveness. This chapter
therefore adds to this thesis in such a way that it challenges the assumption
that qualitative evidence requires a completely different approach in synthesis
than quantitative evidence. In this chapter, qualitative evidence functions in
a similar way as quantitative evidence does in a meta-analysis.

6.4 Chapter 5

In Chapter 5, we have described a new method to integrate quantitized
findings from qualitative studies and findings from quantitative studies in
a Bayesian meta-analysis. Bayesian meta-analyses including qualitative and
quantitative evidence have been conducted, but examples are sparse. This
chapter focused on the issues associated with matching the findings from
qualitative studies to the findings from quantitative studies. We have used
the quantitized findings from Chapter 4 and matched them to findings from
primary quantitative studies on this topic.

We evaluated the bivariate relationships between the three predictors and
the outcome variable identified in Chapter 4: the effect of psychological well-
being on smoking cessation, the effect of relationship with significant others on
smoking cessation, and the effect of perceptions of risks on smoking cessation.
In this chapter, we described the conceptual and methodological challenges
when combining quantitative and qualitative evidence in a Bayesian meta-
analysis using the worked example. We have described how we combined the
qualitative and quantitative evidence in four steps.

First, we discussed how variables from both datasets are similar with regard
to their function in the bivariate relationships. In order to do so, we com-
pared aggregated findings from the qualitative primary studies holding corre-
lations between the factors and outcome to the effect sizes we extracted from
the interventions in the primary quantitative studies. Second, we described
the meta-regression model required for our estimations, and we explained in
what part of the model we include the correlations from the qualitative stud-
ies. Third, we explained how we adjusted the model in such a way that it
can account for the difference between the correlations from the qualitative
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studies and the effect sizes from the quantitative dataset. Fourth, we pre-
sented the posterior distribution for the results of the Bayesian meta-analysis
on the worked example and the results of the sensitivity analyses in which
we explored the influence of the precision of the prior distribution. The re-
sults showed that the posterior distribution holds quite different values than
the prior distribution, indicating that the qualitative and quantitative stud-
ies yielded different findings and indicating that the prior had considerable
influence.

The mixed studies review in this chapter had a merely aggregative purpose.
We have matched findings from qualitative and quantitative evidence in such a
way that they were similar and could be summarized. The integrated mixed
studies review design proved very suitable for this purpose: the fact that
both data sources serve the same function in the review, allows that both
are treated equally. The qualitative evidence no longer has just an ‘accessory
role’. Furthermore, we learned from this chapter that Bayesian methods can
assist in matching findings from qualitative and quantitative evidence. The
flexibility of the Bayesian methods appeared to be a key factor in enabling
the comparison of both data sources.

6.5 General conclusion

The aim of this thesis was to evaluate and further develop mixed studies re-
view methods. In attempting this, we have performed a mixed studies review
with a configurative aim in a segregated design (Chapter 2 and 3) and a mixed
studies review with an aggregative aim (Chapter 4 and 5). The evaluation
of these two aspects has deepened our understanding of the possibilities of
different types of evidence in both types of review aims and designs. A recur-
ring theme throughout this thesis was the unachieved potential of qualitative
evidence for systematic reviewing. We will describe the possibilities of both
types of mixed studies reviews and both types of designs with regard to the
potential of qualitative evidence.

The mixed studies review described in Chapters 2 and 3 has shown that
a mixed studies review can serve a configurative aim very well by using the
qualitative evidence for generation of hypotheses for testing. The particular
contribution of this thesis is that highly interpreted qualitative evidence on
review level can be transformed in such a way that it can also generate con-
crete recommendations. The mixed studies review described in Chapters 4
and 5 has shown that a mixed studies review can also serve an aggregative
aim by using the qualitative evidence in a similar way to the quantitative
evidence. Whereas qualitative evidence has not been used for an aggregative
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review aim before very often, this thesis has enhanced the methodology for
qualitative evidence to be transformed into numerical values and the method-
ology for matching it to quantitative evidence which makes it better suitable
to serve an aggregative review aim.

The segregated design has the characteristic that it links qualitative and
quantitative separately; after the qualitative and quantitative evidence are
analyzed. This thesis has shown in Chapter 2 and 3 that the segregated
design can be used to combine highly interpreted types of qualitative find-
ings to results from quantitative studies when the findings are transformed.
Both sets of findings can now be combined without the requirement that they
have to be transformed in the same format for a combined analysis. The
mixed studies review described in Chapters 4 and 5 has shown that the in-
tegrated design can serve a mixed studies review very well, which is quite
important contribution in itself as there are few examples of mixed studies
reviews conducted using an integrated design. This thesis has provided a way
to transform qualitative findings so that they can be used in an integrated
mixed studies review design, and it has shown how the two sources of data
can be combined. These developments in conducting a mixed studies review
using an integrated design could prove useful for policy and practice as it
offers the opportunity to broaden the scope of reviews with the inclusion of
several types of evidence.

6.6 Recommendations

The first recommendation that follows from the general conclusion would be
to remove the qualitative-quantitative schism from the inclusion criteria of re-
views. In challenging the assumption that quantitative and qualitative studies
refer to distinct entities and provide different types of evidence, this thesis has
brought attention to the issue of using this schism as inclusion criterium in
review studies. Studies are often included or excluded based on the reported
methodology in the study keywords. However, whether the study is treated
as a qualitative or quantitative study actually should be the judgment of the
reviewer rather than the author. What’s more, we are currently even using
different criteria to formulate review questions for review studies including
qualitative or quantitative review questions (Cooke, Smith & Booth, 2012).
This suggests that we apparently already have decided what type of evidence
we think we need before we have decided what we are actually investigating.
As a consequence, the perceived difference between qualitative and quantita-
tive overshadows the inclusion criteria of the review and unnecessarily narrows
the scope of the review. That is to say, we are not implying that this distinc-
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tion is non-existent, but only that it is considerably less relevant for inclusion
criteria in reviews than is implied by current practice. If we would be willing
to let go of the qualitative-quantitative schism for the inclusion of studies, we
would potentially make a considerable improvement to the scope of reviews,
and, in turn, its utilization for policy and practice. In the long run, this may
even lead to the complete abandonment of the distinction between qualitative
and quantitative methods in reviewing.

The second recommendation that we would like to suggest, concerns the
shift of focus from the qualitative-quantitative schism in collecting and ana-
lyzing studies to the focus on the type of model that is being investigated.
In the review process after formulating a review aim and review question,
we would suggest to distinguish between relatively ‘simple’ interventions and
complex interventions. In the case of ‘simple’ interventions, we evaluate di-
rect relationships; those that can be modelled in terms of simple regression
models (for example the type of intervention that was evaluated in Chapter
4 and 5 of this thesis). Likewise, reviews that have a configurative aim to list
themes (for example a review aimed to list barriers and facilitators), can also
be viewed as ‘simple’ models as they represent direct relationships between a
barrier or facilitator and an outcome. In the case of complex interventions, we
evaluate indirect relationships; those that can be modelled in terms of multi-
ple regression models (for example the type of intervention that was evaluated
in Chapter 3 of this thesis). The same applies to reviews that have the aim to
configure highly interpreted qualitative findings, such as a theoretical model
(for example, the model that was developed in Chapter 2 in this thesis), can
also be viewed as complex models as they represent indirect relationships be-
tween multiple factors and/or outcome measures. The distinction between
simple and complex models enables the reviewer to select information that
better fits the review aim than when this would be based on the distinction
between qualitative and quantitative evidence.

6.7 Future research

The first suggestion for the research agenda in systematic review method-
ology that we would like to make, concerns research on the similarities and
differences between qualitative and quantitative evidence in the context of sys-
tematic reviews. If we learn to see how qualitative and quantitative evidence
compare with regard to the models that are evaluated and what differences
there are in the potential of qualitative and quantitative evidence, we could
also learn more about how to overcome these differences. The methods devel-
oped in this thesis are just a few examples of how qualitative and quantitative
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evidence could be matched, and so we call for further research in this area.
An interesting example of such research that should be followed up on, con-
cerns the study of Voils, Crandell, Chang, Leeman & Sandelowski (2011) who
matched lowly interpreted qualitative findings (qualitative survey findings) to
unadjusted quantitative findings (simple models uncorrected for design char-
acteristics), and highly interpreted qualitative findings (theoretical models)
to adjusted quantitative findings (models specifying the relationships among
a host of latent variables, also corrected for design characteristics). It would
be worthwhile to investigate what characteristics of qualitative and quantita-
tive evidence could be considered similar, and what kind of transformation is
necessary to integrate them.

The second suggestion for further research that we would like to make,
concerns a specific form of transformation of evidence: the qualitatizing of
quantitative research. In this thesis, we have attempted to match qualitative
and quantitative evidence by transforming qualitative evidence into quanti-
tative evidence. As Sandelowski, Voils & Barosso (2007) have argued, quan-
titative findings are just ‘numerical precise’ versions of qualitative findings.
There is no reason to think that qualitatizing quantitative findings would be
anymore challenging than quantatizing qualitative findings. An example of a
study that mentions this technique is from Voils et al (2009) who make a sug-
gestion to categorize the quantitative studies by estimating the probability of
a primary quantitative study as a whole to support a particular finding. Their
suggestion involves changing the level of analysis to the study-level, whereas
quantitative findings are often measured on group-level or participant-level
(within studies). Finding a way to adjust quantitative findings in such a
way that they would resemble qualitative findings, would contribute to the
possibilities reviewers have to broaden a review that now only synthesizes
qualitative evidence.

The third suggestion we would like to make concerns research on the de-
velopment of mixed studies review methods based on Bayesian statistics. If
we are to pursue the synthesis of a body of research consisting of multiple
types of evidence, Bayesian statistics could prove very useful for systematic
reviewing because it allows for the inclusion of several data sources in one
review study. The method that is developed in Chapter 5 of this thesis, is
just one example of how Bayesian statistics can assist in matching distinct
data types in a systematic review. An example of another application of
Bayesian statistics in mixed studies reviewing could be the use of informative
hypotheses based on configurative reviews for evaluation with a review with
an aggregative aim, a suggestion that was explored in Van Wesel, Alisic &
Boeije (2015). In general, we believe that if we are willing to embrace the idea
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that qualitative and quantitative can, in several review aims, serve the same
purpose, we should conduct research concerned with when and how quali-
tative and quantitative evidence can be transformed into one another. This
would allow us to focus on the information it contains on the intervention we
are evaluating or the information we are configuring. We would then, in my
opinion, stay a lot closer to what should be the initial aim of every review
study – providing evidence for evidence-based practice.
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Een systematische review is een onderzoeksmethode om bevindingen uit alle
studies over een bepaald onderwerp te verzamelen en te synthetiseren in rele-
vante conclusies. De systematische review kenmerkt zich door de systematiek
waarmee bestaande studies worden geïdentificeerd, verzameld, beoordeeld en
gesynthetiseerd en heeft als doel een bepaalde onderzoeksvraag (reviewvraag)
te beantwoorden. Systematische reviews worden beschouwd als een belangri-
jke bron van informatie voor de beroepspraktijk en beleidsontwikkeling daarin.

Afhankelijk van wat de reviewvraag is, kan een aggregatieve of een config-
uratieve systematische review worden uitgevoerd. In een aggregatieve review
wordt bewijs (literatuur) voornamelijk samengevat (geaggregeerd). Een ag-
gregatieve review kan bijvoorbeeld gebruikt worden om een bepaalde theorie
te toetsen. In een configuratieve review wordt bewijs georganiseerd en geïn-
tegreerd om theorie te ontwikkelen. Reviews kunnen ook zowel aggregatieve
als configuratieve aspecten hebben.

Er wordt naast aggregatie versus configuratie ook vaak onderscheid gemaakt
in het type bewijs dat wordt verzameld in een systematische review. Een sys-
tematische review kan gebruikt worden om alleen kwantitatieve bevindingen
uit kwantitatieve of mixed-methods studies te synthetiseren (kwantitatieve
synthese); in dat geval is het doel van de review vaak het bepalen van de
effectiviteit van bijvoorbeeld een interventie. Een systematische review kan
ook gebruikt worden om alleen kwalitatieve bevindingen uit kwalitatieve of
mixed-methods studies te synthetiseren (kwalitatieve synthese). In dat geval
kan het doel van de review zijn om de betekenis van een bepaald fenomeen
voor participanten te onderzoeken, of de haalbaarheid of geschiktheid van een
interventie te onderzoeken. In een aggregatieve review wordt bewijs verzameld
dat vaak grotendeels kwantitatief van aard is en in een configuratieve review
wordt bewijs verzameld dat vaak grotendeels kwalitatief van aard is. Wanneer
er in een review zowel kwalitatief als kwantitatief bewijs wordt verzameld en
er zowel kwalitatieve als kwalitatieve methoden worden gebruikt, spreken we
van een mixed studies review. Het voordeel van een mixed studies review is
dat er meerdere typen bewijs worden geïncludeerd waardoor er een bredere re-
viewvraag kan worden beantwoord, of er meerdere reviewvragen in één review
kunnen worden beantwoord.

In de discussie over hoe mixed studies reviews zouden kunnen worden uit-
gevoerd, staat de rol van kwalitatieve en kwantitatieve bevindingen centraal.
De rol van de kwantitatieve bevindingen in een mixed studies review is vaak
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helder: ze vormen het bewijs voor de vraag of de interventie effectief is. De
rol van kwalitatieve bevindingen in een mixed studies review is minder voor
de hand liggend en is frequent onderwerp van discussie in de methodologis-
che literatuur. De kwalitatieve bevindingen kunnen onder andere hypothesen
formuleren of mechanismen beschrijven die verklaren waarom een interventie
wel of niet werkt, maar de volledige potentie van kwalitatieve bevindingen
voor de systematische review is nog niet benut.

In een mixed studies review kan worden gekozen voor drie designs die ver-
schillen in de rollen die kwalitatief en kwantitatief onderzoek hebben en die
verschillen in het moment waarop het kwalitatief en kwantitatief bewijs geïn-
cludeerd wordt: een segregated design, een integrated design of een contin-
gent design. In een segregated design worden de kwalitatieve en kwantitatieve
studies apart van elkaar verzameld en geanalyseerd. In een integrated design
worden de kwalitatieve en kwantitatieve bevindingen voor of tijdens de data-
analyse geïntegreerd, waardoor de twee typen bevindingen op dezelfde manier
geanalyseerd worden. In een contingent design worden de dataverzameling
in data-analyse van de beide typen data afgewisseld en beide typen data dus
apart behandeld. De verschillende doelen van de systematische review, config-
uratie en aggregatie, en ook de designs van de mixed studies review uitgebreid
zijn uitgewerkt in de literatuur. Echter, er is nog relatief weinig bekend over
hoe een mixed studies review moet worden uitgevoerd om een configuratief of
aggregatief doel te dienen en over welk type input daarvoor nodig is. In dit
proefschrift hebben we twee mixed studies reviews uitgevoerd om dit te on-
derzoeken. We gebruiken twee voorbeelden om de review methoden op toe te
passen: samenwerkend leren in het basis- en middelbaar onderwijs en stoppen
met roken tijdens de zwangerschap. In hoofdstuk 1 hebben we de achtergrond
van de mixed studies review toegelicht, het doel van het proefschrift toegelicht
en een overzicht geboden van de inhoud van het proefschrift.

In hoofdstuk 2 hebben we de visie van leerlingen in het primair en se-
cundair onderwijs op samenwerkend leren onderzocht door middel van een
kwalitatieve synthese. We hebben 29 kwalitatieve en mixed-methods studies
gesynthetiseerd waarin de visie van leerlingen op samenwerkend leren is on-
derzocht. De synthese heeft in een theoretisch model geresulteerd met twee
overkoepelende thema’s: heterogeniteit en zelf-regulatie. Heterogeniteit be-
treft de gevoelens van inclusie die leerlingen ervaren, alsmede hun ervaringen
de positionering van zichzelf en medeleerlingen tijdens het groepswerk. Zelf-
regulatie betreft de verantwoordelijkheid die leerlingen dragen voor het eigen
leerproces alsmede de ontwikkeling van vaardigheden om het groepswerk te
managen. De beschrijving van deze thematiek en de verbanden tussen de the-
matiek bood inzicht in hoe leerlingen het volledige proces van samenwerkend
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leren ervaren. Het theoretische model dat ontwikkeld is in dit hoofdstuk bevat
informatie over de contextuele factoren die van invloed zijn op samenwerkend
leren, over hoe leerlingen interacteren met elkaar en hun docent, en over de
waarde die zij hechten aan het samenwerkend leren. Het type systematische
review dat is uitgevoerd in hoofdstuk 2 betreft een review met een configu-
ratief doel. We hebben in dit hoofdstuk in eerste instantie de bevindingen
van een inhoudelijke onderwijskundige studie gerapporteerd, maar we hebben
ook gereflecteerd op het type bevindingen (een theoretisch model) dat in deze
kwalitatieve synthese ontwikkeld is. Het theoretisch model ontwikkeld in deze
studie is een specifiek type uitkomst van een review studie en biedt input voor
een mixed studies review.

In hoofdstuk 3 beschreven we een nieuwe aanpak voor het gebruik van
een specifiek type uitkomst van een kwalitatieve synthese (theoretisch model)
in de zogenoemde matrix-methode, een bestaande methode voor een mixed
studies review. Met behulp van de matrix-methode worden concrete aan-
bevelingen voor de praktijk, die ontwikkeld zijn in een kwalitatieve synthese,
vergeleken met interventies beschreven in kwantitatieve studies. Er wordt
gekeken in hoeverre de kwantitatieve studies die aanbevelingen geïncludeerd
hebben in de interventie en die groepen kwantitatieve studies worden ver-
volgens vergeleken op effectiviteit. Echter, wanneer de kwalitatieve synthese
een ander type uitkomst levert dan concrete aanbevelingen, zoals een theo-
retisch model, is de matrix-methode niet zomaar toepasbaar. De uitkomst
moet dan eerst bewerkt worden zodat er concrete aanbevelingen uit het theo-
retisch model gehaald kunnen worden. De aanpak beschreven in dit hoofdstuk
biedt de mogelijkheid om theoretische modellen te bewerken tot concrete aan-
bevelingen. Om deze techniek te ontwikkelen hebben we moderatie-effecten
afgeleid van het theoretisch model dat ontwikkeld is in hoofdstuk 2 en gefor-
muleerd in concrete aanbevelingen gebaseerd op de verbanden in de thematiek.
We hebben de Context Mechanism Outcome (CMO) configuratie van het
Realist perspective gebruikt om de moderatie-effecten te beschrijven in ter-
men van contextuele factoren, mechanismen en uitkomsten. Op basis van de
moderatie-effecten zijn groepen gemaakt van studies waarvan de interventies
wel, niet of deels de aanbevelingen hebben geïncludeerd.

In hoofdstuk 4 hebben we een methode ontwikkeld waarin we bevindingen
uit kwalitatieve studies hebben gekwantificeerd om ze zo geschikt te maken
voor inclusie in een mixed studies review. We hebben deze methode toegepast
op het voorbeeld stoppen met roken tijdens de zwangerschap. Er zijn weinig
voorbeelden waarin kwalitatieve bevindingen worden gebruikt om de sterkte
van een verband te schatten. De voorbeelden die er zijn, bieden een manier
om de sterkte van het verband te schatten, maar niet de variantie die daarbij
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hoort. We hebben een bestaande kwalitatieve synthese gebruikt waaruit we
drie bivariate verbanden tussen een factor die het succesvol stoppen met roken
beïnvloedt en het wel of niet succesvol stoppen met roken hebben afgeleid.
In dit hoofdstuk hebben we uitgelegd hoe we in vier stappen komen tot een
correlatiecoëfficiënt voor alle drie verbanden gebaseerd op alle geïncludeerde
kwalitatieve studies. Allereerst hebben we tekstfragmenten uit de primaire
kwalitatieve studies geïdentificeerd die informatie bevatten over de relaties
en de sterkte van die relaties. Deze beschrijvingen moeten een ‘vage kwan-
tificering’ bevatten in de bewoording om geïncludeerd te worden. Daarna
hebben we de vage kwantificeringen die we gevonden hebben geordend en
er numerieke waarden aan toegekend. Vervolgens hebben we per studie de
gemiddelde effectgroottes en de variantie uitgerekend. Uiteindelijk hebben we
een overall gemiddelde gewogen effectgrootte en standaardafwijking voor de
gehele kwalitatieve dataset uitgerekend.

In hoofdstuk 5 hebben we een mixed studies review methode beschreven
waarin we gekwantificeerde bevindingen uit kwalitatieve studies en resultaten
uit kwantitatieve studies integreren in een Bayesiaanse meta-analyse. Voor-
beelden van Bayesiaanse meta-analyses waarin kwalitatief en kwantitatief be-
wijs wordt geïntegreerd zijn schaars. In dit hoofdstuk hebben we ons gecon-
centreerd op de uitdagingen die voortkomen uit het matchen van bevindingen
uit kwalitatieve en kwantitatieve studies. We hebben de gekwantificeerde
bevindingen uit hoofdstuk 4 gematcht aan resultaten uit een nieuwe dataset
met kwantitatieve studies over interventies betreffende het stoppen met ro-
ken tijdens de zwangerschap. We hebben de drie bivariate relaties besproken
in hoofdstuk 4 gebruikt als voorbeeld om daarmee om de conceptuele en
methodologische uitdagingen van het matchen te onderzoeken. De methode
wordt besproken in vier stappen. Allereerst hebben de onafhankelijke en de
afhankelijke variabelen uit beide datasets besproken en uitgelegd hoe deze
vergelijkbaar zijn wat betreft hun functie in de drie bivariate relaties. We
hebben daartoe de modellering van de gekwantificeerde bevindingen uit de
kwalitatieve studies, bestaande uit correlatiecoëfficiënten vergeleken met die
van de effectgroottes in de kwantitatieve studies. Daarna hebben we een meta-
regressie model gespecificeerd waarin we de correlatiecoëfficiënten als prior
informatie gebruiken en de effectgroottes als data. Vervolgens hebben we be-
sproken hoe we het meta-regressie model hebben aangepast zodat we met de
correlatiecoëfficiënten meta-regressiecoëfficiënten kunnen schatten. Als laat-
ste hebben we de posterior verdeling van het meta-regressie model gerappor-
teerd en hebben we sensitiviteitsanalyses gedaan om de invloed van de prior
informatie te evalueren. De posterior resultaten voor de regressiecoëfficiënten
bleken aanzienlijk te verschillen van de waarden in de prior. Hieruit bleek
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dat de bevindingen in de kwalitatieve en kwantitatieve studies verschillen en
prior relatief veel invloed heeft.

In hoofdstuk 6 hebben we teruggekeken op de twee mixed studies reviews
die we hebben uitgevoerd in dit proefschrift. In hoofdstuk 2 en 3 hebben
we een mixed studies review met een configuratief doel en segregated design
beschreven en in hoofdstuk 4 en 5 hebben we een mixed studies review met
een aggregatief doel en een integrated design beschreven.

Een terugkerende bevinding in dit proefschrift is het onbenut potentieel van
kwalitatief bewijs voor systematische reviews. Om een configuratief doel te
dienen, kan een mixed studies review zo uitgevoerd worden dat het kwalitatief
bewijs een theoretisch model genereert waaruit hypothesen afgeleid kunnen
worden. Om een geaggregeerd doel te dienen, kan een mixed studies review zo
uitgevoerd worden dat het kwalitatief bewijs dezelfde informatie toevoegt als
het kwantitatief bewijs door numerieke waarden aan het kwalitatief bewijs toe
te kennen. Ook beide designs voor de mixed studies review die geëvalueerd
zijn, vormen geen belemmering in het includeren van kwalitatief bewijs: zowel
in het segregated als in het integrated design zijn er mogelijkheden om het
kwalitatief bewijs tot recht te laten komen.

Naar aanleiding van deze bevindingen doen wij twee aanbevelingen: allereerst
stellen we voor om het standaard onderscheid tussen kwalitatieve en kwanti-
tatieve studies niet te gebruiken bij het includeren van studies in een mixed
studies review. Dit proefschrift heeft aangetoond dat zowel kwalitatieve als
kwantitatieve studies kunnen bijdragen aan een configuratief en aggregatief
doel en het maken van dit onderscheid in de includering limiteert daarom de
review onnodig. Onze tweede aanbeveling is om bij de inclusie van studies in
een mixed studies review van het type model uit te gaan dat er geëvalueerd
wordt. We stellen voor om een onderscheid te maken tussen een ‘simpele’
interventie (waarbij bivariate relaties worden geëvalueerd) en een ‘complexe’
interventie (waarbij multivariate relaties worden geëvalueerd). Wanneer het
type model is bepaald, kan bepaald worden welke type bewijs en welk type
review daarvoor nodig is.

We doen drie suggesties voor verder onderzoek: Ten eerste stellen we
voor om verder onderzoek te doen naar de verschillen en overeenkomsten
tussen bevindingen in kwalitatieve en kwantitatieve studies met betrekking
tot de modelleringen die we daarin terugzien. Kennis over de verschillen
en overeenkomsten kan inzicht bieden in de manier waarop de bevindingen
getransformeerd moeten worden om verschillen te overkomen. De tweede sug-
gestie die we willen doen betreft een specifieke vorm van transformatie van de
bevindingen: het kwalificeren van resultaten uit kwantitatieve studies. In dit
proefschrift hebben we bevindingen uit kwalitatieve studies getransformeerd
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naar numerieke resultaten. Een methode die de omgekeerde transformatie
mogelijk zou maken, zou meer bewijs beschikbaar maken voor de synthese
van andere soorten van bewijs dan slechts effectiviteit. De derde suggestie die
we willen doen betreft het doen van verder onderzoek naar het gebruik van
Bayesiaanse methoden in mixed studies reviews. Bayesiaanse statistiek heeft
de mogelijkheid om verschillende typen bewijs te integreren in één analyse.
Wanneer we bereid zijn om de veronderstelling te accepteren dat bewijs in
diverse vormen – kwalitatief en kwantitatief – dezelfde informatie opleveren,
kan het gebruik van Bayesiaanse methoden zeer nuttig zijn.
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