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Preamble

Study 1 was submitted to the Journal ‘Research on Social Work Practice’ as an article
entitled “How to teach evidence-based practice in social work: A systematic review”.
(https://journals.sagepub.com/doi/full/10.1177/1049731519852150).

Relevant documents regarding the studies’ compliance with the General Data
Protection Rules, the search history of the database searches, the data base of the
retrieved articles, coding schemes as well as data of double coding and from the quality
ratings of the articles were uploaded to the Open Science Framework. All this information
is retrievable from osf.io/dyubx

Study 2 was submitted to the Journal of Social Work Education as an article
entitled “Effects of worked examples and external scripts on fallacy recognition skills: A
randomized controlled trial” and is currently under review.

Relevant documents regarding the studies’ compliance with the General Data
Protection Rules, pictures of the learning environment, the worked examples and the
external script, the vignettes, the video on argumentation and criteria for good
argumentation, the domain-specific prior knowledge test, the coding scheme, a log file of
the coding process, the codebook and code for statistical analyses was uploaded to the
Open Science Framework. Likewise, all collected data were anonymized and uploaded to
the Open Science Framework. All this information is retrievable from osfio/5p86x

The two articles are first-authored by Florian Spensberger. He wrote all drafts on
which the co-authors gave feedback. Florian Spensberger used this feedback to change

some arguments within the texts.



Part |
Introduction to Evidence-based Practice, Fallacies, Instructional

Approaches and Scaffolds'

1 According to the study regulations (§ 17), Part I can be considered as ,,ausfiihrliche Zusammenfassung”
which is complemented by Part III.



Abstract

Bridging the research-practice gap is an endeavor that is shared by many helping
professions such as medicine (Evidence-based Medicine Working Group, 1992) or
psychology (Task Force, 1993). This is mainly due to the assumption that grounding
practice on knowledge from empirical research may contribute to generating outcomes
that are valued by clients (Gambrill, 2013; Task Force, 1993). Disciplinary social work is
concerned with the question how to put research knowledge to practice at least since the
1970s (Jayaratne & Levy, 1979; Thyer & Myers, 2011). Okpych and Yu (2014) argue in
their historical analysis that Evidence-based Practice is the most recent attempt to infuse
social work practice with knowledge generated from empirical research. Two notions of
Evidence-based Practice are prevalent in social work, one is called the process of
Evidence-based Practice (EBP; Evidence-based Medicine Working Group, 1992; Gambrill,
1999; Sackett, Rosenberg, Gray, Haynes, & Richardson, 1996) and another one
Empirically Supported Treatments (ESTs; Task Force, 1993; Thyer & Myers, 2011). EBP
refers to a decision-making process, ESTs to interventions that have been empirically
evaluated. However, the implementation of Evidence-based Practice in social work
practice still lags for various reasons. Some of these reasons such as lack of knowledge or
diverse views of Evidence-based Practice are related to insufficient education of
Evidence-based Practice in social work (e.g., Gray, Joy, Plath, & Webb, 2012; Scurlock-
Evans & Upton, 2015). Furthermore, critical thinking skills such as the correct
identification and explanation of fallacies (i.e., fallacy recognition skills) are considered a
prerequisite for Evidence-based Practice (Aglen, 2016; Gambrill, 2019). Accordingly,

numerous calls to facilitate social workers’ fallacy recognition skills have been made (e.g.,



Gambrill & Gibbs, 2017). Yet, little is known on how to facilitate such skills within social

work decision-making contexts.

The aims of this dissertation are to (1) provide an overview of the current body of
research on how to facilitate EBP and the use of ESTs and to (2) assess this body of
research with regard to the question how to best teach these approaches in social work.
Another goal of the thesis is to (3) test the effectiveness of scaffolds, namely worked
examples and an external script, within a case-based digital learning environment on
social work students’ fallacy recognition skills, which are an important prerequisite for
EBP. Respectively, two empirical studies are conducted. Study one tackles aims number

one and two, study two addresses the third goal.

The first studyincluded in this doctoral thesis is a systematic review regarding the
question how to teach Evidence-based Practice in social work. The narrative synthesis of
the review reveals that the current body of research on education of Evidence-based
Practice in social work is inconclusive. Reported results are mainly positive, however,
only few studies apply a controlled design and most of the studies rely on self-report data.
Furthermore, none of the studies assesses performance during real world practice, which
is problematic considering that EBP as well as ESTs are skills that are supposed to be
applied in practice. It is concluded that social work educators who want to base their
teaching of EBP and/or the use of ESTs on research evidence should carefully assess the
current body of research and draw on related research from other areas. Another
conclusion is that more research with controlled designs and performance test measures,

preferably in real-world settings, is needed.



For the second study, a case-based digital learning environment was developed
with the goal to facilitate social work students’ fallacy recognition skills. An experimental
study with a 2x2 factorial design with two scaffolds, namely worked examples (with vs.
without) and an external script (with vs. without), as between-subject factors was
conducted with the goal to test the effectiveness of the scaffolds on students’ (V= 130)
fallacy recognition skills. Students analyzed vignettes of social work decision-making
contexts. Each vignette entailed five different fallacies that were included in three
different fallacious arguments from three different social workers. A fallacy was
conceptualized as a violation of one of five criteria for good argumentation (Damer,
2011). Prior to the experiment, students watched a video with information on arguments
and criteria for good argumentation. An additional baseline condition whose participants
did not see the video was implemented. A post-test revealed that students from all
conditions significantly increased their fallacy recognition skills on average. Students in
the experimental conditions who saw the video outperformed students from the baseline
condition who did not see the video. Therefore, Case-based Reasoning in conjunction
with information about arguments and criteria for good argumentation (Damer, 2011)
might be regarded as a promising instructional approach to facilitate social work
students’ fallacy recognition skills. However, the scaffolds did not contribute to further
improvement of students’ learning outcome. Hence, the study could not provide evidence
regarding the effectiveness of worked examples or scripts on social work students’ fallacy
recognition skills beyond the use of Case-based Reasoning. This might be due to potential
shortcomings in the designs of the worked examples and the script. For example, the
worked examples were not very rich in that they did not show the solution path but only
the solution. The script might not have taken learners’ prerequisites sufficiently into

account.



Within this doctoral thesis, the two empirical studies are framed by theoretical
considerations (Part I) the studies are based on, as well as by a concluding section (Part
[II) in which a general discussion as well as respective implications for disciplinary and

practical social work are provided.



1. Goals and Overview of the Dissertation

This chapter presents the problems that are addressed in this doctoral thesis as well as
its goals that are derived from these problems. Subsequently, an overview of the doctoral

thesis is provided.

Despite ongoing discussions within the social work discipline about social work’s
actual subject matter (e.g., Engelke, Borrmann, & Spatscheck, 2018; Lambers, 2018), one
might hardly object the claim that one of social work’s goals is to generate outcomes that
social work clients value (Gambrill, 2013). It has been argued that both, the process of
Evidence-based Practice (EBP; Gambrill, 1999) as well as Empirically Supported
Treatments (ESTs; Macdonald, 1998) might contribute to good outcomes for social work
clients by grounding social work practice in the best available (research) evidence. These
assumptions are supported by some empirical evidence from fields other than social
work such as medicine (e.g.,, Emparanza, Cabello, & Burls, 2015). Respectively - even
though not without skeptical objections (e.g., Webb, 2001; see Gibbs & Gambrill, 2002 for
a comprehensive summary of objections to EBP along with respective
counterarguments) - there has been a considerable push in the social work literature to
adopt related approaches (e.g, McNeece & Thyer, 2004) in social work practice,
especially in the US (Ghanem, Lawson, Pankofer, Maragkos, & Kollar, 2017). However,
empirical evidence suggests that the actual use in social work practice of both, EBP (e.g,,
Parrish & Rubin, 2012; Pope, Rollins, Chaumba, & Risler, 2011) as well as ESTs (e.g,
Morago, 2010) lags. Accordingly, numerous empirical studies have been conducted to
investigate potential barriers to the implementation of these approaches in social work

practice (e.g., Aarons, 2004; Bellamy, Bledsoe, & Traube, 2006; Cawood, 2010; Gray et al.,
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2012, 2015; Murphy & McDonald, 2004; Rubin & Parrish, 2010; Scurlock-Evans & Upton,
2015; Teater & Chonody, 2018; van der Zwet, Kolmer, & Schalk, 2016). Some of these
barriers are insufficient preparation (Teater & Chonody, 2018), unsound training
(Bellamy et al,, 2006), negative attitudes towards EBP (Murphy & McDonald, 2004),
diverse views of EBP (Rubin & Parrish, 2007) or lack of time for adequate preparation of
ESTs (Cawood, 2010). It seems reasonable to assume that these barriers are, at least to
some extent, related to insufficient or lack of education of EBP and/or ESTs in social work.
However, it is yet unknown, how to best educate social work students and/or
practitioners with regards to the acquisition of knowledge about EBP and/or the use of

ESTs.

A second problem refers to the potential lack of/or potentially weak critical
thinking (CT) skills of social work students, which are seen as prerequisites for the
acquisition of EBP skills (Gambrill, 2019; Profetto-McGrath, 2005), for example in that
they might help learners to value the benefits of EBP (Aglen, 2016). In a very narrow
view, CT refers to the reduction of bias and the identification and explanation of fallacies
(Gambrill & Gibbs, 2017). Respectively, educating social workers in skills related to the
identification and explanation of fallacies has been promoted several times (e.g.,
Gambrill, 1994, 2012, 2019; Gambrill & Gibbs, 2017). Surprisingly, no empirical studies
regarding education of these skills in social work were found in a literature review.
However, studies from fields other than social work suggest that it is reasonable to
assume that social workers need to be educated in identifying and explaining fallacies
(e.g., Neuman, 2003; Neuman, Glassner, & Weinstock, 2004; Neuman, Weinstock, &

Glasner, 2006; Neuman & Weizman, 2003). Yet, from an empirical perspective it is



unknown if social work students lack related skills and - if so - how to best teach them in
these skills.

The first goal of the present doctoral thesis is to compile a systematic overview of
empirical studies that investigate instructional approaches to foster knowledge about
and/or skills in using EBP and/or ESTs in social work. The second goal is to systematically
investigate these studies with respect to their characteristics as well as their quality to
find out the best instructional approaches to teach the use of EBP and/or ESTs to social
work students and/or practitioners. A third goal is to test the effectiveness of specific
scaffolds (i.e., worked examples and external scripts) regarding social work students’
skills related to the correct identification and explanation of fallacies in social work

decision-making contexts within a case-based digital learning environment.

This doctoral thesis is separated in three parts. Part I investigates the literature
relevant to the stated problems, thereby providing the theoretical foundation for two
empirical studies, which are presented in Part II. Part III provides a comprehensive
discussion on the results from both empirical studies as well as their respective

implications.

Part I'presents the theoretical background for the empirical studies (Part II).

Chapter 2 elaborates on the term Evidence-based Practice which, as a term, often
is used to refer to two different approaches, the process of Evidence-based Practice as
well as Empirically Supported Treatments. Both approaches are especially important for
the first empirical study (chapter 6). Chapters 2.1 and 2.1.1 explain the history and main

assumptions of the process of Evidence-based Practice. Since education of Evidence-
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based Practice might contribute to its promotion and implementation, it is necessary to
discuss whether Evidence-based Practice is a model that should be used in social work
practice at all. Consequently, chapter 2.1.2 outlines criticism regarding the potential use
of the process of Evidence-based Practice in social work contexts. Afterwards, chapter
2.1.3 provides empirical evidence regarding the current status of its use and
implementation in social work practice. Subsequently, chapters 2.2 and 2.2.1 explain the
roots as well as the main assumptions of Empirically Supported Treatments. Next,
chapter 2.2.2 outlines critique regarding the use of Empirically Supported Treatments in
social work practice. Afterwards, chapter 2.2.3 provides empirical evidence regarding the
current use of Empirically Supported Treatments in social work practice. Finally, chapter
2.3 provides a summary of both approaches about the need for their implementation in

social work practice, despite the criticisms offered.

Chapter 3 elaborates on the identification and explanation of fallacies in a social
work decision-making context. These skills are related to argument evaluation and
considered a prerequisite for the use of the process of Evidence-based Practice.
Therefore, chapter 3.1 outlines what an argument is and how it is conceptualized within
this thesis. Chapter 3.2 introduces the concepts of fallacies as well as five criteria for good
argumentation, which are supposed to be beneficial for identifying and explaining
fallacies. Chapter 3.3 provides a summary on argumentation and fallacies, which are

especially important for the second empirical study (chapter 7).

Chapter 4 presents important theoretical accounts for the education of Evidence-
based Practice and argument evaluation in social work. First, two instructional

approaches are introduced in chapter 4.1, namely teacher-centered approaches (chapter
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4.1.1) and student-centered approaches (chapter 4.1.2). Instructional approaches refer
to the extent of freedom a learner is granted to structure her learning process. Student-
centered approaches grant more freedom to the learners, while teacher-centered
approaches structure the learners’ learning processes to a higher degree. This
differentiation is especially important for the first empirical study (chapter 6). Second,
Case-based Reasoning is outlined as an example for a rather student-centered
instructional approach that can be considered promising regarding the facilitation of
social work students’ fallacy recognition skills (chapter 4.2). The effectiveness of an
instructional approach such as Case-based Reasoning might be enhanced by scaffolds.
Consequentially, two scaffolds are accordingly explained: (1) Worked examples (chapter
4.3.1) and scripts (chapter 4.3.2).

Worked examples provide a learner with a problem, a solution process and an
actual solution. Their conceptualization as well as their potential effects are explained in
chapter 4.3.1.1. Effects of worked examples can be explained by Cognitive Load Theory
which is outlined in chapter 4.3.1.2. While worked examples were initially primarily used
in well-structured domains such as mathematics, chapter 4.3.1.3 illustrates more recent
attempts of the successful application of worked examples in rather ill-structured
domains such as medicine, to investigate whether they can be considered a promising
approach for social work. Worked examples can be considered rather passive scaffolds,
since they do not necessarily induce cognitive processes related to active problem-
solving.

Therefore, scripts are then introduced as a more active scaffold (chapter 4.3.2).
Externalscripts (i.e., scripts that are externally provided to a learner) provide knowledge
to guide learners through cognitive operations. Their effectiveness is moderated by

learners’ internal scripts (i.e., knowledge structures that learners already have; chapter
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4.3.2.1). The Script Theory of Guidance is outlined in chapter 4.3.2.2 as a theoretical basis
that explains the interaction between internal and external scripts. Drawing on the Script
Theory of Guidance as well as on empirical evidence, implications for the design of
external scripts are provided (chapter 4.3.2.3).

Case-based Reasoning as well as scaffolds are especially important for the second

empirical study (chapter 7).

Chapter 5 bridges chapters 1-4 with the empirical studies (chapters 6 and 7). It
draws on the theoretical concepts provided in the first four chapters and outlines their

implications for the empirical studies.

Part [I entails two empirical studies that have been published in/or were
submitted to scientific journals. Hence, each chapter contains a full-length scientific

journal article.

Chapter 6 reports on the first empirical study which is a systematic review with
the goal to shed light on the question how to teach Evidence-based Practice in social work.
A systematic literature search for empirical studies was carried out and yielded 1116 hits.
After double-coding the abstracts and subsequently 52 full articles, 28 articles (referring
to 27 studies) met the eligibility criteria. The articles were double coded with reference
to various dependent variables (e.g., effects of the conducted educational intervention on
descriptive and procedural knowledge of Evidence-based Practice, the applied
instructional approach, the methodological quality of the study). The results were
evaluated against the following three research questions: (1) what educational

interventions were applied and how were they conceptualized, especially with regard to
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their instructional approach, (2) what were the effects of these interventions and (3)
what was the methodological quality of the studies. Results are discussed with regards to
promising instructional approaches for teaching Evidence-based Practice in social work.

Gaps and needs for further research are derived from the discussion.

Chapter 7 presents the second empirical study, a randomized controlled trial with
the objective to facilitate social work students’ fallacy recognition skills. An experimental
study with a 2x2 factorial design with an additional baseline group and the independent
variables worked examples (with vs. without) and external script (with vs. without) was
conducted in a digital case-based learning environment, with the goal to facilitate social
work students’ (N = 130) skills to identify and explain fallacies in social work decision-
making contexts. The discussed results will hopefully help to develop effective
instructional approaches to enhance social work students’ fallacy recognition skills,
which might eventually also contribute to the promotion of Evidence-based Practice in

social work.

Part [I] discusses the results of the empirical studies (chapters 6 and 7) and

provides implications for social work research and practice.

Chapter 8 provides a brief reminder on the dissertation’s goals (chapter 8.1) and
subsequently a discussion of the results (chapter 8.2) of the two empirical studies
(chapters 6 and 7). Reasons are outlined that explain why the current body of research
knowledge on education of Evidence-based Practice in social work can be considered
rather weak. Furthermore, explanations for the (rather disappointing) effects of the

worked examples and the external script are provided.
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Chapter 9 is concerned with implications for social work research (chapter 9.1)
and practice (chapter 9.2) that follow from the discussion of the studies’ results (chapter
8.2). For example, it is argued that future research on education of Evidence-based
Practice in social work is needed and that it should focus on the application of controlled
designs to compare different instructional approaches while taking learners’
prerequisites into account. Furthermore, it is argued that the second study (chapter 7)
provides empirical evidence for the need to facilitate social work students’ fallacy
recognition skills. Thoughts are provided regarding the design of worked examples and

external scripts for future research on that topic.

Chapter 10offers some final conclusions by briefly summarizing and assessing the
outcomes of the two empirical studies and emphasizing the importance for further
research regarding education of Evidence-based Practice and its prerequisites (such as
fallacy recognition skills) in social work as well as the potential contribution of this

doctoral thesis in that regard.
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2. Evidence-based Practice: Two alternative Conceptualizations

This chapter introduces Evidence-based Practice, which is a term that is often
erroneously used for a variety of different concepts (e.g., Gambrill, 2006). However, two
approaches seem to be the most prominent ones in social work: The process of Evidence-
based Practice (EBP; Gambrill, 1999) and Empirically Supported Treatments (ESTs;
Thyer & Myers, 2011). Many misconceptions in the literature regarding EBP have been
identified (e.g., Gambrill, 2011) and different views of the model exist among
practitioners (Rubin & Parrish, 2007). This confusion is also prevalent in disciplinary
social work (Bates, 2006). For example, there are studies that survey social workers
about their attitudes towards EBP (i.e, the investigated Evidence-based Practice
approach is explicitly modeled as EBP in the report of the study), but instruments that
were developed to investigate attitudes towards ESTs are applied (e.g., Booysen, Mbecke,
Gouveia, Manomano, & Tanga, 2019). Likewise, there are reviews about Evidence-based
Practice that conceptualize the model as EBP, but include also studies that investigated
ESTs (e.g., Scurlock-Evans & Upton, 2015). Such confusion of the different approaches
has also been observed in other disciplines such as psychology (Luebbe, Radcliffe,
Callands, Green, & Thorn, 2007). It is thus necessary to accurately distinguish and
describe these two approaches.

First, the origins (chapter 2.1) of EBP as well its main assumptions (chapter 2.1.1)
will be explained, followed by critical considerations of the model (chapter 2.1.2) and
empirical evidence regarding the status of the implementation of EBP in social work
practice (chapter 2.1.3). Second, a brief historical sketch of ESTs will be provided
(chapter 2.2). Afterwards, main assumptions of ESTs (chapter 2.2.1) and objections

(chapter 2.2.2) as well as the status of their implementation in social work practice
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(chapter 2.2.3) are outlined. Third, conclusions regarding the promotion of EBP and ESTs

in social work are presented (chapter 2.3).

2.1 The Process of Evidence-based Practice

Evidence-based Practice (EBP) was initially developed in medicine. Guyatt (1991) coined
the term Evidence-Based Medicine (EBM). Even though Guyatt coined the term, the
model itself was built upon work from a group of scholars from the McMaster University
(Evidence-based Medicine Working Group, 1992; Sackett & Rosenberg, 1995) and the
history of the underlying paradigm can be traced back for centuries (see Claridge &
Fabian, 2005 and Sur & Dahm, 2011 for overviews of the history of EBM). The founders
of modern EBM - with Archie Cochrane and David Sackett being two key figures for the
establishment of modern EBM (Claridge & Fabian, 2005) - intended to initiate a
paradigm shift in the medical field in order to move from authority- and/or tradition-
based decision-making and standard approaches to independent decisions that are based
on critical appraisal of current research evidence, thereby providing superior patient
care (Evidence-based Medicine Working Group, 1992). Subsequently, EBM sparked
interest in the medical field and is nowadays considered a medical milestone (Dickersin,
Straus, & Bero, 2007). The diffusion and increasing availability of the internet during the
1990s can be considered an important support for the potential of and increasing interest
in EBM (Claridge & Fabian, 2005), since it allows practitioners to track down research

evidence more efficiently (Gibbs, 2002).

Consequently, other professions became interested in EBM. By replacing EBM’s
target group - the patients - with a more neutral phrase such as cl/ients, EBM became

applicable for many human services and social care disciplines (Thyer & Myers, 2011).
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Among them were nursing, psychology and public health (Satterfield et al., 2009).
Furthermore, it was introduced to social work by Gambrill (1999). For all these other
professions, the label of the model (i.e., Evidence-based Medicine) was changed to the
more neutral term Evidence-based Practice, but the underlying model remained the same

as in EBM. This model is explained in more detail below.

2.1.1 Main Assumptions from a Process Perspective on Evidence-based Practice

EBP describes a professional decision-making process that considers various
sources of evidence by applying a specific sequence of cognitive operations. The process
involves the “conscientious, explicit, and judicious use of current best evidence in making
decisions about the care of individual [clients]” (Sackett, Richardson, Rosenberg, &
Haynes, 1997, p. 2). With regards to evidence, original sources state that the
consideration of research evidence, patients’ preferences and clinical expertise is
mandatory (Sackett et al,, 1996). However, this model was updated by some of its
originators by replacing clinical expertise with clients’ circumstances, thereby giving
greater emphasis on the clients’ perspective (Haynes, Devereaux, & Guyatt, 2002).

Consequently, c/inical expertise (i.e., basic skills of clinical practice, including
relationship skills and the practitioner’s individual experience; Haynes et al., 2002) was
now no longer a source of evidence, but a means for integrating three different kinds of
evidence, namely (1) research evidence, (2) clients’ circumstances and (3) clients’
preferences into an informed and mutual (i.e., together with the client) decision-making
process.

Regarding research evidence, attempts have been made to formulate hierarchies
of the quality of such knowledge. The logic of such hierarchies circles around the potential

internal validity of different research approaches. Thus, systematic reviews/meta-
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analyses are likely to be considered at the top of such hierarchies with randomized
controlled trials as second best evidence (e.g.,, McNeece & Thyer, 2004). In contrast, at
the bottom of such hierarchies are usually approaches such as qualitative studies
(McNeece & Thyer, 2004) or expert opinion (Straus, Richardson, Glasziou, & Haynes,
2005), depending for example on the field or authorship. While EBP refers to the best
currently available evidence, such lower located sources might very well provide
important evidence. However, what counts as best evidence depends eventually on the
question at hand (Gambrill, 2013). Questions in social work may, amongst others, refer
to effectiveness, prevention, assessment, cost, practice guidelines or self-development.
Evidence hierarchies typically refer to the selection of an intervention for an individual
and may, for example, not be appropriate for the selection of policies (Gambrill, 2013).
Therefore, the question what counts as best evidence is (at least in social work) context-
bound and should be answered with respect to each individual case. Additionally, not
only evidence but also uncertainty and ignorance (e.g., informing a client that a search
was conducted and revealed that no research evidence related to her problem is currently
available; Gambrill, 2013, 2014) are shared with the client.

Clients’ circumstances refer to questions such as where a client lives (e.g., a rural
area) and potential consequences such as barriers regarding the continuous access to a
specific intervention (Haynes et al., 2002).

Clients’ preferences refer to “the unique preferences, concerns and expectations
each [client] brings to ... an encounter and which must be integrated into ... decisions if

they are to serve the [client]” (Straus et al.,, 2005, p. 1).

As stated before, EBP describes a process of cognitive operations. This process

includes five steps as described in original sources (Sackett et al., 1997):
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1. Converting information needs related to practice decisions into well-structured
questions.

2. Tracking down, with maximum efficiency, the best evidence with which to
answer those questions.

3. Critically appraising that evidence for its validity, impact (size of effect), and
applicability (usefulness in practice).

4. Integrating this critical appraisal with clinical expertise and with a client’s
unique circumstances and characteristics including their values and preferences
and making a decision together with the client.

5. Evaluating the effectiveness and efficiency in carrying out Steps 1-4 and seeking

ways to improve them in the future.

At present it is mainly a question of plausibility when it comes to deciding whether

one should implement and promote EBP in social work practice settings or not, since

empirical evidence regarding the effectiveness of EBP is largely missing. Consequently,

the introduction of EBP to social work (Gambrill, 1999) triggered vital discussions among

social work scholars on whether the social work discipline (and eventually social work

practice) should embrace the model or not. Ever since EBP received a considerable

amount of criticism which will be outlined now.

2.1.2 Criticism of the Process of Evidence-based Practice

Criticism regarding EBP can roughly be categorized in (1) philosophical (i.e., epistemic)

considerations, (2) barriers to the implementation of EBP and (3) misconceptions about
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A first concern about EBP that is related to philosophical considerations is the
assumption that EBP implies a positivistic paradigm which leads to the inappropriate
reduction of social processes in order to make them measurable. Accordingly, some
scholars suppose that EBP might be insufficient to investigate the full complexity of social
problems (Albus & Micheel, 2012; Gitterman & Knight, 2013; Webb, 2001), due to its
rather atheoretical nature and strong empirical focus (Adams, Matto, & LeCroy, 2009;
Gray & McDonald, 2006; Green, 2000). For example, Adams et al. (2009) are concerned
that valuable theoretical knowledge might not be found in searches for empirical
evidence. This criticism is related to the proposed high complexity of social problems
(e.g., Staub-Bernasconi, 2018). Some scholars argue that social problems imply
numerous causal relationships due to their complexity. Therefore, it is argued that a
simple input-output approach is hardly applicable in order to evaluate social work
interventions (Gray & McDonald, 2006). Regarding EBP, this might be problematic in
cases where the search for the best currently available research evidence suggests a
respective social work intervention as the potentially best treatment for a client, and the
intervention is implemented without further theoretical considerations. Thus, Green
(2000) outlines that theories are needed to investigate whether a given program is
adequate, despite the question of mere effectiveness. For example, a program which is
intended to promote condom use might be effective, but further theoretical
considerations must be taken into account (e.g., questions such as do service recipients
have the skills to negotiate condom use with their partner). However, it could be argued
that EBP fulfills this demand by explicitly taking clients’ circumstances into account.

A second criticism relates to EBP’s origin in medicine. In this regard, Adams et al.
(2009) state that it is a medical model that follows a respective focus on individuals,

which is considered as insufficient for social work, because there, practitioners often

20



work with client systems (e.g., a family) instead of a single client. While it is essentially
true that social workers often work with client systems, this argument provides no
further reason that explains why the model should not be applicable in such contexts.

A third source for criticism refers to the paucity of EBP. Indeed, there is some slight
empirical evidence for EBP being superior compared to a non-EBP approach regarding
the generation of favorable outcomes for patients in the field of medicine (Emparanza et
al,, 2015). However, apart from that, the assumption that EBP is more beneficial than
other approaches is mainly based on opinion (Thyer, 2015) and plausibility (Hiittemann,
2006). This circumstance was also addressed by the founders of EBP in one of their first
articles on the approach, in which they state that it will be merely possible to investigate
the effectiveness of EBP empirically (Evidence-based Medicine Working Group, 1992).

A fourth concern is related to the question what counts as currently best available
evidence. For example, several scholars have raised concerns about the external validity
of randomized controlled trials with regards to social work contexts (e.g., Cartwright &
Munro, 2010; Mullen, 2016; Otto & Ziegler, 2008). If, for example, a randomized
controlled trial provides strong evidence for the efficacy of a certain intervention for a
sample drawn from US citizens, this must not necessarily be assignable to, for example, a
polish population. However, promoters of EBP such as Thyer (2001) state that in such a
case, the evidence from the US sample would simply count as the currently best available
evidence, and that this is better than no evidence at all. Otto and Ziegler (2008, p. 274)
reject the idea of currently best available evidence to some extent, when they state that
“evidence about what works based on poorly designed studies and invalid, biased data is
worse than no research evidence at all.” This remains an open and rather philosophical

question, but it seems reasonable to prefer a well-elaborated and plausible theory as a
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source of “evidence”, in cases where empirical evidence is only available from poorly

designed studies.

Barriers to the implementation of EBP can be split into two different categories:
(a) Barriers to the implementation of the general EBP process and (b) barriers to the
application of evidence found through the EBP process.

Empirical evidence, mostly coming from surveys among practitioners, suggests
that barriers regarding the implementation of the general process of EBPare for example
practitioners’ lack of time to engage in EBP in practice, limited amount of relevant
research evidence, lack of organizational support, negative attitudes towards EBP as well
as lack of knowledge, skill and training (see Gray et al., 2015; Mullen & Streiner, 2004;
Scurlock-Evans & Upton, 2015; Straus & McAlister, 2000; Wike et al, 2014 for
comprehensive reviews regarding EBP barriers). Furthermore, Albus and Micheel
(2012) point to the problem of resources needed for research on effective programs,
practice evaluation and controlling. Accordingly, these authors argue that EBP is simply
too cost-intensive to be implemented properly. This is a valid argument, however,
improving outcomes that are valued by clients will probably always be associated with
investment. Therefore, the general argument of increased costs is certainly not exclusive
to EBP, but most likely applicable to any attempt regarding the improvement of the
quality of social work’s outcomes. It is nevertheless an open debate whether instruments
such as research on the effectiveness of programs, practice evaluation or controlling are
generally reasonable in social work or not (e.g., Otto, Polutta, & Ziegler, 2010). However,
it could be argued that these instruments refer more to ESTs and can thus - to some
extent - also be considered as misconceptions with regard to a discussion that focuses on

EBP.
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Regarding barriers to the application of evidence found through the EBP process,
founders of EBP conceptualized the four so-called “killer B’s” (Sackett, Straus,
Richardson, Rosenberg, & Haynes R. B., 2000, p. 179; “B” refers to the picture of a bee
potentially buzzing in one’s ear when considering the application of evidence in a given
situation; the respective buzzing is meant to be a sign for increased caution). These four
killer B’s are: (a) burden of illness (i.e., the frequency of a disorder in a given area is too
low to warrant implementation or the hoped-for-outcome is unlikely to occur in our
client), (b) the beliefs of the client are incompatible with the application of the evidence,
(c) implementation costs constitute a bad bargain for individual and/or community’s
resources and (d) other geographical, organizational, traditional, authoritarian, legal of

behavioral barriersare so high that it is not worth trying to overcome them.

Some aspects of criticism about EBP have been labeled as misconceptions, since
they stem arguably from confusion about the different approaches of Evidence-based
Practice. One reason for such misconceptions might be inaccurate descriptions in
scholarly literature. For example, whole books about EBP such as Evidence-based social
work: A critical stance by Gray, Plath, and Webb (2009) do not describe the five steps of
EBP, which are a core concept of the approach (cf., Gambrill, 2010).

A very common misconception refers to the confusion of central properties of EBP
with those of ESTs. For example, practitioners are often unsure whether EBP refers to a
decision-making process (EBP) or to interventions someone deemed as effective based
on research evidence (ESTs; e.g., Rubin & Parrish, 2007; Thyer, 2015; van der Zwet,
Kolmer, Schalk, & van Regenmortel, 2019). Other examples for misconceptions are such
claims as that EBP denigrates expertise, that it ignores clients’ values and preferences,

that it is simply a cost-cutting tool, that it is an ivory tower concept that cannot be done,
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that it is limited to clinical research and that it leads to therapeutic nihilism if no research
evidence for the problem at hand is available (Mullen & Streiner, 2004; Straus
& McAlister, 2000).

Another misconception is that only evidence from randomized controlled trials
(or respectively reviews that summarize such studies) is considered as “good” evidence
within the EBP framework (Gibbs & Gambrill, 2002). This argument might be related to
the confusion of EBP and ESTs, since randomized controlled trials were promoted as the
gold standard for the scientific investigation of the effectiveness of treatments (see
chapter 2.2.2). However, it is more likely that it stems from evidence hierarchies (see
chapter 2.1.1) that were introduced in the medical field regarding EBP (Straus et al,,
2005). Such hierarchies might seem reasonable in medicine, where efficacy of a
treatment (e.g., a drug) for a given population of patients is of utmost interest and
randomized controlled trials might be a methodologically appropriate instrument to
gather respective evidence. However, this might not be necessarily true for social
phenomena (e.g., social problems) that tend to be much more complex. Nevertheless,
similar hierarchies of evidence have been promoted for EBP in social work too (e.g.,
McNeece & Thyer, 2004 ), which is perceived as inadequate by many social work scholars
(e.g., Gambrill, 2013; Webb, 2001). It is true that EBP favors methods that can test claims
in a rigorous way, but the problem at hand is crucial for answering the question what
counts as best evidence (Gambrill, 2013; Gibbs & Gambrill, 2002). In social work, such
problems can, as stated earlier, refer to vastly different questions. Therefore, nowadays
even strong proponents of EBP doubt that such evidence hierarchies are helpful in social
work contexts (e.g., Gambrill, 2013).

Finally, many scholars state that EBP negates the value of theories due to its focus

on empirical evidence (e.g., Green, 2000). In social work, theories are often claimed to be
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of significant importance (e.g., Munro, 2002). Therefore, it is not surprising that EBP is
recognized to a lesser extent and discussed with even greater skepticism in countries
with a strong theory-based tradition in social work discipline such as German-speaking
countries, as compared to countries with a traditionally greater emphasis on empirical
research such as the US (Ghanem et al,, 2017). However, while prominent proponents of
EBP identify EBP itself as atheoretical, they acknowledge at the same time, that EBP does
not exclude the consideration of relevant theory (Thyer, 2013). This is especially
important, since it might be the case that searches for empirical evidence regarding
questions related to social problems might yield scarce or even no results (Gibbs
& Gambrill, 2002). Nevertheless, ethical codes such as the National Association of Social
Workers (2017) from the USA or the Deutscher Berufsverband Sozialer Arbeit e.V.
(2014) from Germany include the statement that social workers are supposed to consider
research evidence to guide their practice. In general, this requires social workers to
search for relevant research findings and share the results with their clients (cf., Gambrill,
2010). In some cases, this might require the social worker to share the information that
a search has been conducted, but no results were found (Gambrill, 2014; Gibbs

& Gambrill, 2002).

Taken together, EBP is confronted with a lot of criticism. Some of it is indeed
legitimate and offers food for thought regarding further development of the approach and
important aspects to consider with its implementation in social work practice. However,
much of it relates to misconceptions. Furthermore, it seems reasonable to argue for an
ethical obligation of practitioners in a helping profession such as social work to consider
the best currently available research evidence when engaging in mutual decision-making

processes with clients. Therefore, the implementation of EBP seems not only to be a
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promising endeavor regarding the generation of outcomes that are valued by clients, but
also with respect to the ethical code of the social work profession.

It is thus an interesting question to which extent EBP is used in social work
practice. Empirical evidence regarding the current status of EBP implementation is

presented in the next section.

2.1.3 Current Status of the Implementation of the Process of Evidence-based

Practice in Social Work Practice

Much of the empirical evidence regarding the implementation of EBP in social work
practice comes from the United States, where EBP has been discussed earlier and more
extensively than, for example, in German-speaking countries (Ghanem et al., 2017).
Empirical evidence suggests that scholars in Germany still seem to discuss whether EBP
can be considered a promising and valuable approach, whereas it seems that scholars in
the US have overcome this discussion and are currently thinking about ways to promote
its implementation (Ghanem et al.,, 2017). Mullen and Streiner (2004) argue that, while
EBP appears to be mostly prominent in the US, Canada and England, countries such as
Sweden, Finland, Norway and Denmark show growing interest. These differences with
respect to countries might relate to different cultures in social work and it is not really
surprising to see such discrepancies, considering that there are ample differences in
social welfare even between countries that are geographically close to each other such as

Canada and the US (Holosko & Leslie, 2001).

Regarding the implementation of EBP in the United States, Pope et al. (2011)
found in a survey of social workers (N = 200) in the United States that, although 83%

agreed or somewhat agreed to be familiar with social work databases, only 56% agreed
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or somewhat agreed that they used relevant research to answer clinical questions (range:
agreed, somewhat agreed, undecided, somewhat disagree, disagree). Knight (2013)
conducted a survey with 151 social workers from the US. Half of the participants felt that
their social work education did not prepare them to read research articles and over 90%
“agreed” or “strongly agreed” (range: strongly disagree, disagree, agree, strongly agree)
that they avoid to read articles that report on empirical research. A similar survey among
social work students (N = 421) who were engaged in field practice yielded comparable
results (Knight, 2015). Half of the students felt “not at all” or “not much” prepared to
engage in EBP. While more than 80% “agreed” or “strongly agreed” that they engage in
EBP, only few reported to engage in related practice behaviors (e.g., use research
literature to guide own practice, evaluate effectiveness of their own practice). In a survey
by Parrish and Rubin (2012) of 688 social workers carried out in Texas, it was found that
few social workers indicated on a 5-point Likert-type scale that they “often” or “very
often” use the Internet to search for the best evidence to “guide practice decisions”
(32.8%), “read about research evidence to guide practice decisions” (37.8%), “inform
clients of the degree of research evidence supporting alternative intervention options”

(25.6%), and “engage in all steps of the EBP process” (15.1%).

As for empirical evidence regarding the implementation of EBP in countries other
than the United States, Heiwe et al. (2013) conducted a survey among 174 medical social
workers in Sweden. 75.3 % of the participants reported a need to increase the use of
evidence in their daily practice. In a survey among Norwegian social workers (N = 2033)
by Ekeland, Bergem, and Myklebust (2019), 64.8% reported to use research literature
only “a couple of times per year” or “almost never”. Likewise, van der Zwet et al. (2016)
conducted a survey among social workers (V= 341) in the Netherlands. They found that,
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even though social workers’ familiarity with and attitudes towards EBP were slightly
positive, their intentions to engage in EBP as well as their actual engagement were
relatively low. Interestingly, a comparison of these data with survey data from Master of
Social Work (MSW) students (N = 32) revealed that MSW students show significantly
higher intentions to engage in EBP as well as actual engagement (van der Zwet, Weling,
Kolmer, & Schalk, 2017). Thus, it could be speculated that the next generation of social
workers is more eager to include research evidence in their daily practice as compared
to older generations. Correspondingly to van der Zwet et al. (2016), van der Zwet et al.
(2019) found in a series of interviews with social workers (7= 12) and other staff from
social services (7 = 10) that the majority (19 out of 22) thought it was important that

their organization would engage more in EBP.

Taken together, it is unclear to what extent social work students and practitioners
use EBP in practice (or if they do at all). However, the available empirical evidence
suggests that the current state of implementation of EBP in social work practice can be
considered as relatively weak. At the same time, some findings suggest that the next
generation of social workers (i.e., students) has favorable attitudes towards and
intentions to use EBP. Furthermore, barriers to EBP implementation such as reported
lack of knowledge, skill and training or misconceptions in general underpin the necessity

of effective EBP education in social work.
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2.2 Empirically Supported Treatments

The American Psychology Association consists of more than 50 so-called Divisions.
During the middle of the 1990s, the president of Section III (Society for a Science of
Clinical Psychology) of Division 12 (Clinical Psychology) assembled a Task Force. Its goal
was to promote and disseminate psychological procedures by developing standards of
evidence, which would give these procedures a status of being empirically validated
(later changed to the more tempered term empirically supported, Chambless, 1996;
Garfield, 1996) as well as by preparing a list of such procedures that would meet these

very standards (Thyer & Myers, 2011). These standards are explained now.

2.2.1 Main Assumptions from an Interventional Perspective on Evidence-based
Practice

The Task Force (1993, p. 10) established two different criteria of evidence, one for (1)
Well-Established Treatments and one for (2) Probably Efficacious Treatments.
1. Well-Established Treatments fulfill the following criteria:
[. At least two good group design studies, conducted by different investigators,
demonstrating efficacy in one or more of the following ways:
A. Superior to pill or psychological placebo or to another treatment.
B. Equivalent to an already established treatment in studies with adequate
statistical power, or
II. Alarge series of single case design studies demonstrating efficacy. These studies
must have:
A. Used good experimental designs and
B. Compared the intervention to another treatment as in L.A.

[II. Studies must be conducted with treatment manuals.
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[V. Characteristics of the client samples must be clearly specified.

2. Probably Efficacious Treatments have to fulfill less stringent criteria:
[. Two studies showing the treatment is more effective than a waiting-list control
group, or
II. Two studies otherwise meeting the well-established treatment criteria I, I1[, and
IV, but both are conducted by the same investigator. Or one good study
demonstrating effectiveness by these same criteria, or
[II. At least two good studies demonstrating effectiveness but flawed by
heterogeneity of the client samples, or
IV. A small series of single case design studies otherwise meeting the well-

established treatment criteria II, I1I, and IV.

Empirically supported treatments (EST) sparked interest, as indicated by entire
issues of important journals such as C/inical Psychology: Science and Practicein 1996, the
Journal of Consulting and Clinical Psychology in 1998 or the Journal Psychotherapy
Researchin 1998. Ever since, the list of such treatments was consequently updated (e.g.,
Chambless et al., 1996; Chambless et al,, 1998) and at the time of writing this dissertation,
the current list of now so-called Research-Supported Psychological Treatments is
accessible via the internet page of Division 12 (https://www.div12.org/psychological-

treatments/).

Subsequently, the concept of ESTs was recognized and - to some extent - also
embraced by other fields. For example, the federal Department of Education in the US
supports a What Works Clearinghouse (https://ies.ed.gov/ncee/wwc/). This institution

provides an overview of many ESTs that are supposed to be effective in education, for
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example in order to deal with problematic classroom behavior, drop-out prevention or
teaching mathematics. Likewise, and related to social work, the California Evidence-
based Clearinghouse for Child Welfare (https://www.cebc4cw.org/) lists many different
ESTs relevant to social problems in child welfare. Both websites also allow the user to

compare the ESTs against each other with regards to their relative effectiveness.

However, in contrast to these favorable reactions, the effort to establish standards
of evidence for ESTs sparked also a considerable amount of controversy from researchers

as well as from practitioners (Herbert, 2003) which is outlined now.

2.2.2 Criticism of Empirically Supported Treatments

After publishing their evidence standards for ESTs, the Division 12 was confronted with
severe criticism (Garfield, 1996). This criticism referred mainly to four different aspects:
(1) The overall EST concept itself, (2) the standards for evidence, (3) the requirement of
treatment manuals and (4) the promotion of randomized controlled trials as the gold
standard to evaluate treatments.

Issues that referred to the overall concept of ESTs were, for example, problematic
language (since validated seems to imply proven and guaranteed effectiveness), the fact
that patients are different and that treatments usually produce different results,
problems regarding reliability and validity of studies that validate treatments, lack of
differential effectiveness (i.e., different treatments tend to be equally effective, maybe due
to the important contribution that the relationship between the therapist and the patient
might have on the desired outcomes) or unknown variables that also contribute to

effectiveness (Garfield, 1996).
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Further aspects of criticism concerned the standards of evidence, such as that the
sufficiency of only two supportive studies promote bias against the publication of null
results (since other studies might not have detected any effects) and that the allowance
of passive control groups (for the label probably efficacious) is problematic, since almost
any treatment in psychotherapy is superior to no treatment (Castelnuovo, Faccio,
Molinari, Nardone, & Salvini, 2004; Herbert, 2003). It was furthermore criticized that the
EST approach promotes quick symptom reduction over the long-term establishment of

quality of life (Castelnuovo et al., 2004).

A target of particular criticism were the treatment manuals, which were deemed
very important by the Division 12, since they are supposed to contribute to fidelity as
well as to further investigation of the treatments by clearly describing what was actually
done during the treatment (Chambless et al., 1996; Chambless & Hollon, 1998). Garfield
(1996) questioned the external validity of these manuals, especially since practitioners
are usually not sufficiently trained in respective treatments. Other criticism was that
manuals value fidelity more than competence and that they promote schoolism in

psychotherapy.

The Division 12 rejected most of these criticisms and argued that much of it was
based on misconceptions (Chambless, 1996). However, the unfortunate choice of the
term validated was acknowledged. They assured that they did not intend to limit practice
to ESTs, stated that manuals can only be effective if critical components are known and
that flexibility of the therapist in charge is important if unexpected events occur.
Nevertheless, they emphasized their belief that both, relationship and treatment,

contribute to outcome (Chambless, 1996). They also mentioned, that the first step is to
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focus on efficacy (i.e., how a treatment performs in a controlled environment such as a
randomized controlled trial), before investigating effectiveness (i.e., the extent to which
treatments are effectively transferable into real practice scenarios; Chambless et al,
1998). Consequently, the list of ESTs was updated (Chambless et al., 1996; Chambless et
al,, 1998; Chambless & Ollendick, 2001) and suggestions for efficacy research were made
(e.g., importance of replication, randomized controlled trial as a preferable design, high

power; Chambless & Hollon, 1998; Chambless & Ollendick, 2001).

The subsequent focus on randomized controlled trials as the gold standard for the
evaluation of treatments also received severe criticism. Critics claimed that randomized
controlled trials are not capable of capturing the factors that are causal for change within
complex therapist-client-relationships (Bohart, O'Hara, & Leitner, 1998), that more
complex problems and interventions that are more difficult to measure are excluded
(Otto et al,, 2010), that some important features of randomized controlled trials such as
randomization or standardization of treatment procedures are hard to come by in
psychotherapy studies (Castelnuovo et al., 2004; Castelnuovo, 2010), or that randomized

controlled trials lack external validity (Cartwright & Munro, 2010).

Some of these arguments are supported by empirical evidence. One example
relates to the reliability of treatment manuals. Ablon and Jones (2002) conducted a study
in which expert therapists developed prototypes of brief interpersonal psychotherapy as
well as cognitive behavior therapy. The prototype transcripts were then compared to the
actual therapy administration by external experts. Both prototypes adhered (during their
administration) most strongly to the prototype of cognitive behavior therapy. They also

shared many interactional characteristics such as offering advice and guidance or
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promoting change in behavior. Especially such characteristics, essentially supportive in
nature, were correlated with positive outcomes. Ablon and Jones (2002) assume that one
possible explanation for the vast amount of similarities among two - at least on the
surface - very different approaches could be that proponents of different forms of
psychology might apply different terminologies for rather similar constructs. Such
observations cast doubts on the reliability of treatment manuals. Consequently, it is
questionable if randomized controlled trials are an adequate means to investigate
psychological treatments, when a key feature of randomized controlled trials - the

standardization of the treatment - is not fulfilled.

Much of this criticism, initially formulated in psychology, has been brought up in
social work as well (e.g.,, Borrmann & Thiessen, 2016; Otto et al., 2010; Otto & Ziegler,
2008; Sommerfeld & Hiittemann, 2007). Especially the criticism regarding randomized
controlled trials seems reasonable with respect to complex fields such as psychotherapy
or social work. Randomized controlled trials might, for example, be ideal in medicine to
test the efficacy (and, in medicine, thereby presumably also the effectiveness, at least to
some extent) of drugs. But to maintain external validity in messy fields such as social
work is particularly more difficult. While the Division 12 acknowledged that testing the
efficacy of treatments can only be a first step, the question of their effectiveness has not

been sufficiently addressed yet.

Taken together, much of this critique on ESTs seems to be valid and points to the

necessity of further development of means to evaluate the effectiveness of ESTs.

Randomized controlled trials with small samples, poorly designed studies or client and
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therapist variables are potential threats to the validity of such evaluations and might

yield inflated claims regarding the effectiveness of ESTs.

However, it is worth noting that some treatments were also demonstrated to be
ineffective or even harmful in the past (see Barlow, 2010 for a historical perspective on
related psychological research and Lilienfeld, 2007 for a review and list of potentially
harmful therapies). Furthermore, failure to check effects of interventions have led to
much harm, such as blinding 10.000 babies by giving them oxygen at birth (Silverman,
1980) and many other attempts that suggest that good intentions do not necessarily lead
to good outcomes (see Gibbs, 2002 for examples throughout the course of history).
Therefore, it seems plausible to try to enhance research methods and designs to fit them
more properly to the needs that are required to investigate treatments thoroughly,
thereby providing strong evidence that empirically supports (or impairs) such
treatments. Hence, a thoughtful promotion of ESTs that takes their current limitations
into account appears to be a beneficial addition to the field of social work.

Likewise, leading social work scholars argue that social work clients have a right
to receive effective treatment (Gambrill, 2013; Thyer, 2015). At the same time, these
scholars admit that carrying out well-conducted randomized controlled trials in ill-
structured domains is challenging, but not impossible (Gambrill, 2013). The call for the
use of ESTs raises the question, to which extent social workers use ESTs in social work
practice. Empirical evidence regarding this question will be briefly presented and

discussed now.
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2.2.2 Current Status of the Use of Empirically Supported Treatments in Social

Work Practice

Claims have been made that suggest a great impact of ESTs, at least in the US (James,
Lampe, Behnken, & Schulz, 2019; Thyer & Myers, 2011). However, respective empirical
evidence is scarce and inconsistent.

With regards to the United States, Pignotti and Thyer (2012) conducted a survey
among social workers (VN = 400) from 39 different states in the US. The vast majority
(97.5%) reported that they use at least one EST. However, also 86% reported to use at
least one treatment that lacks sufficient supportive empirical evidence. Among these
were also treatments that are considered potentially harmful. One example for such a
treatment is Critical Incident Stress Debriefing (Lilienfeld, 2007) that was used by almost
25% of the respondents. Empirical evidence that contradicts the findings from the survey
by Pignotti and Thyer (2012) to some extent comes from Horwitz et al. (2014). They
conducted interviews with 184 informants (mostly directors) from 83 public child
welfare agencies regarding the implementation of ESTs. 94% of the agencies reported
that they had started a new program within the last five years, however, only 25% of

these programs were evidence-based.

Empirical evidence regarding the use of ESTs in countries other than the United
States is rare. Morago (2010) reported that 42.6% of 155 social workers and social care
professionals indicated the level of implementation of ESTs in their respective agency as
“very poor” and 40% as “modest” in a survey conducted in the UK (range: very poor,
modest, good, excellent). James et al. (2019) conducted a survey in Germany with the
objective to investigate participants attitudes towards ESTs (the term was changed to

research -based practice methods due to the assumption that social workers in Germany
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were not familiar with the original terminology). Only about 40% indicated a great or
very great (range 0 = “not at all” to 4 = “very great”) openness to try research-based

practice methods.

The overwhelmingly high number of respondents who indicated that they use at
least one EST in the survey by Pignotti and Thyer (2012) raises the question how social
workers are trained in ESTs. The gold standard for training of new treatments is a
combination of a didactic program and supervised clinical work (Weissman et al., 2006).
Interestingly, Weissman et al. (2006) conducted a survey among training directors of 64
MSW programs in the US and found that 62% did not require this gold standard. The
authors concluded that the research-practice-gap will remain without a considerable
increase of EST-training. Cawood (2010) conducted a survey among 250 school social
workers regarding potential barriers to the use of ESTs. 70% think that lack of time for

adequate preparation as a respective barrier and 54% lack of knowledge regarding ESTs.

Taken together, the limited empirical evidence about the implementation of ESTs
in social work suggests that there is a certain push regarding EST implementation, at least
in the US. At the same time, some studies point out a lack of appropriate education
regarding the use of ESTs in social work. This points towards the need for effective

education in the use of ESTs.

2.3 Summary

Chapter 2 introduced two important concepts of this dissertation, the process of
Evidence-based Practice (EBP; chapter 2.1) and Empirically Supported Treatments

(ESTs; chapter 2.2). Both are considered promising means to decrease the research-
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practice-gap, despite a considerable amount of criticism that has been raised against both
approaches. Chapter 2.1.1 outlined EBP as a decision-making process that entails five
unique steps with the goal to integrate the currently best available research evidence
with clients’ circumstances and preferences based on clinical expertise. A wide array of
objections to EBP has been explained (chapter 2.1.2). These objections refer either to
philosophical implications of the concept, barriers regarding its practical applicability or
misconceptions. Nevertheless, it was concluded that the implementation of EBP is a
promising endeavor that deserves to be supported. Empirical evidence was outlined to
investigate the current status of the implementation of EBP in social work practice
(chapter 2.1.3). Respective evidence suggests that EBP is barely used in social work
practice and that a part of this problem is related to the lack of/ or suboptimal EBP
education. Chapter 2.2 provided a short history of the establishment of ESTs. ESTs were
introduced as treatments that fulfill one of several sets of criteria regarding empirical
evidence related to their efficacy (chapter 2.2.1). Different sets of criteria refer to
different levels of efficacy. Criticism of ESTs refers especially to their standards of
evidence. For example, many scholars doubt that randomized controlled trials, which are
considered the gold standard for their evaluation, are capable of accurately investigating
their actual effectiveness (chapter 2.2.2). It was argued that a thoughtful promotion of
ESTs is recommended for social work practice. Subsequently, empirical evidence
regarding their current use in social work practice has been analyzed (chapter 2.2.3).
This evidence suggests that the use of ESTs is higher in the US than in other countries
(e.g., Germany). However, empirical evidence suggests also a wide use of treatments that
lack any empirical foundation regarding their efficacy or effectiveness and some of them

can be considered potentially harmful by empirical standards. Suboptimal education of
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ESTs was identified as one potential component for the lag of EST implementation in
social work.

It was proposed that the helping professions have an ethical obligation to base
their practices and methods on the best evidence that is currently available. A lack of
sufficient education has been identified as one key factor contributing to the insufficient
use - or arguably general absence - of EBP and/or the use of ESTs in social work practice.
From this perspective, it is important to promote and facilitate the implementation and
appropriate use of both, EBP as well as ESTs in social work. The effective education of

EBP and ESTs is one important aspect in that regard.
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3. Argument Evaluation as an Important Prerequisite for Evidence-

based Practice

One important goal of EBP in social work is to arrive at evidence-informed decisions
related to social problems of clients in order to achieve valued outcomes (Gambrill,
2019). The process to arrive at such decisions involves reasoning as well as its
externalization (i.e., argumentation), since they are usually a mutual product of at least
one social worker and a client (and often involve other stakeholders such as other
professionals or members of the client system). However, arguments are prone to
numerous fallacies (Damer, 2011; Walton, 1995). A fallacy can be seen as a mistake in
argumentation that does not necessarily appear to be a mistake (Damer, 2011), or as an
argumentative move with the intention to block critical appraisal and to get the best out
of one’s own argument (Walton, 1995).

Skills related to evaluate arguments (e.g., identify and explain fallacies) are closely
related to critical thinking (Gambrill, 2019; Gambrill & Gibbs, 2017). Critical thinking is
considered an important prerequisite for EBP (Aglen, 2016; Gambrill, 2019; Profetto-
McGrath, 2005). Hence, fostering skills related to the identification and explanation of
fallacies in social work decision-making contexts are one important first step regarding
the facilitation of EBP.

Chapter 3 introduces theoretical foundations with respect to argumentation and
fallacies. First, it will be outlined how to build arguments, how they differ in terms of their
underlying structure (deductive versus inductive) and what tasks are involved through
the course of argumentation (chapter 3.1). Second, the concept of fallacies is defined as a
violation of one of five criteria for good argumentation (chapter 3.2). Third, criteria for

good argumentation as well as their underlying principles are explained (chapter 3.2).
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3.1 The Importance of Argumentation in EBP

The process of Evidence-based Practice (EBP) defines a decision-making process with
the goal to solve clients’ problems (e.g., Gambrill, 2019; Sackett et al., 1996; Sackett et al.,
1997; Straus, Richardson, Glasziou, & Haynes, 2011). In social work, problem-solving and
decision-making are closely related to argumentation, since they are processes that
include the exchange of arguments between social workers, clients and other
stakeholders (Gambrill, 2019). For example, EBP values clients’ unique characteristics,
such as their preferences and circumstances. Thus, integrating these with the best
currently available research evidence based on the social worker’s expertise (step four
of the EBP process) involves necessarily the exchange of arguments, for example,
between a social worker and a client or between two or more social workers, since often,
more than one social worker is involved in professional decision-making processes. To
carry out argument evaluation appropriately, it is helpful to know (1) how to build
arguments, (2) how they can be classified and (3) what tasks are included in argument
evaluation.

First, an argument consists of a conclusion and one or more claim/s that is/are
supposed to support the conclusion (Damer, 2011). The goal of argumentation is to
convince other parties of one’s own propositions based on their claims (Toulmin, 2003).
Claims can be either explicit or implicit (i.e., not explicitly stated) and furthermore be

conclusions themselves (Damer, 2011). Consider the following example:

“It was only three months after Harold got married that he started smoking pot.

His wife must have gotten him started on the stuft.”
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This argument can be broken down into standard form in the following way:

“Since Harold recently got married, (explicit claim)
and having a new wife preceded the event of starting to smoke pot, (explicit claim)
[/and what precedes another event is the cause of that event, | (implicit claim)

Therefore, Harold’s wife is the cause of his pot smoking.” (explicit conclusion)

The implicit claim is not stated in the original argument, but it is implied to bridge the gap
between the stated claims and the conclusion. Furthermore, the premise what precedes
another event is the cause of that event is not only a claim, but also a conclusion itself.
However, it is used as a claim to support the overall conclusion of the argument (i.e., that
Harold’s wife is the cause of his pot smoking).

The premise what precedes another event is the cause of that event is, of course,
not always necessarily true. In case the claim is indeed false, the very argument can be
considered fallacious. Considering that this is the case in the former example, a social
worker who does not recognize the fallacy (i.e., the fallacious argument) might conclude
that it is justified to advise Harold to quit the relationship with his wife in order to quit
pot smoking (this example might seem very unlikely, however, one might think of a client

in a probation period in which pot smoking might have severe judicial consequences).

Second, arguments can be broadly classified in two ways: (a) Deductive and (b)
inductive (Copi & Burgess-Jackson, 1996).

Deductive arguments are supposed to be inherently logical. This means that, if the
premises are true, the conclusion follows necessarily. In other words, if the premises are

true, so is the conclusion. Therefore, deductive arguments can either be valid or invalid.
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They are either invalid if one of the premises is false (note that the conclusion can still be
true in this case, however, the argument would still be invalid due to its deductive
nature), or if principles of deductive inferences are violated. One such principle would be
that the conclusion necessarily follows from premises in such arguments. Hence, a
conclusion and a premise must never be the same.

Inductive arguments are not necessarily conclusive. Instead, premises support
conclusions of inductive arguments to some extent. Thus, unlike deductive arguments,
inductive arguments are not evaluated as valid (true) or invalid (wrong), but rather with
regard to the degree of support for their conclusion which is provided by its premises
(Copi & Burgess-Jackson, 1996).

The categorization of fallacies (formal and informal fallacies, see chapter 3.2) is

related to the question whether an argument is deductive or inductive.

Third, engaging in argument evaluation can be a complex endeavor. This endeavor
involves four different tasks. (a) ldentification, (b) analysis, (c) evaluation and (d)
invention (Walton, 2009).

Identification refers to identifying claims and conclusions (thereby distinguishing
them from each other). Analysis refers to the task of making implicit claims explicit.
Evaluatingan argument means to judge its strength or weakness based on certain criteria
(see chapter 3.2). Invention refers to the construction of new arguments.

These four tasks are all relevant skills regarding the recognition of fallacies (i.e.,

the identification of fallacies as well as explaining why an argument is fallacious).

Taken together, arguments are prone to numerous fallacies and fallacious

arguments are a threat to sound decisions that are likely to contribute to solve clients’
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problems (Gambrill, 2019; see p. 213 for a list of examples of fallacies). Thus, it is
important for social workers to be able to appropriately carry out the four argumentation
tasks (i.e., identification, analysis, evaluation and invention) to identify and explain
fallacious arguments within social work decision-making contexts. To carry out the tasks
argument evaluationand invention, it is important to be aware of several criteria for good
argumentation, against which arguments can be evaluated in order to identify fallacies
(Damer, 2011). The concepts of fallacies as well as criteria for good argumentation are

explained in the next section.

3.2 Fallacies and Criteria for Good Argumentation

In his theory Attacking Faulty Reasoning Damer (2011) defines a fallacy rather broadly
as an error in reasoning or an argument that does not necessarily appear as erroneous.
Fallacies can play an important role in decision-making processes with regards to the
question whether an argument is accepted or rejected (Tarnoff, 2010). The former
argument example (Harold smoking pot, chapter 3.1) might be part of a decision-making
process regarding the question what treatment would be best for a clients’ problem.
Decisions for the implementation of a certain treatment depend to a great extent on the
criteria that social workers use to evaluate the accuracy of theories and claims of
effectiveness (Gambrill, 2013). Thus, if social workers fail to evaluate claims accurately,
they might suggest suboptimal or even harmful treatments to their clients (Gambrill,
2011). The fallacy in the Harold example is called “post hoc ergo propter hoc’, meaning
that whatever precedes another event is the cause of that event. This assumption is
implied in the argument and it bridges the gap between the stated claims and the
conclusion. As stated before, this assumption is not always true, hence potentially

fallacious. If it is fallacious and the fallacy remains undetected, a social worker might
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erroneously recommend Harold to break up with his wife. Therefore, and due to the
potentially harmful consequences of undetected fallacies, social workers need to be able
to identify, analyze and evaluate arguments with regard to their validity or strength of
their support for their conclusions and to invent new arguments that explain why a
fallacious argument is fallacious. To conduct these tasks appropriately with respect to
fallacies, it is helpful to know (1) how fallacies are classified and (2) criteria against which

arguments can be evaluated.

The classification of fallacies is related to the deductive or inductive nature of
arguments (chapter 3.1), in that fallacies are often categorized either as (1) formal or (2)
informal (Copi & Burgess-Jackson, 1996).

A formal fallacy occurs, when an argument is structurally flawed (i.e.,, when a
conclusion follows not necessarily from one/or a set of claim/s) such as in the following

example:

“IfJim is a dog, then Jim is an animal. (claim)
Jim is not a dog. (claim)

Therefore, Jim is not an animal.” (conclusion)

In this example, the conclusion (Jim is not an animal) does not necessarily follow
from the claims, because Jim could of course be any other animal than a dog. Therefore,
the argument is fallacious, even though the conclusion could be true.

Informalfallacies refer to arguments that are flawed with regards to their content
(i.e., the information provided by their claims) instead of their structure. Consider the

following example:
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“I believe in the sanctity of marriage (claim)

Thus, [ think marriage should be between a man and a woman.” (conclusion)

This statement by the former US president George W. Bush provides no reason for the
connection between the concept of sanctity and the implicit conclusion that only certain
gender combinations should be allowed to get married. It is thus flawed with regards to

its content.

It can be difficult to reveal such fallacious arguments since they often do not
appear to be fallacious. However, in a more fine-grained attempt, Damer (2011) defines
fallacies as a violation of one of the following five criteria for good argumentation: (1)
structure, (2) relevance, (3) acceptance, (4) sufficiency and (5) rebuttal. Evaluating
arguments against these five criteria can help to determine whether an argument is
fallacious or not. If an argument violates one or more of the criteria, it can be considered
fallacious.

An argument violates the structure criterion if it is structurally flawed (i.e., the
conclusion does not necessarily follow from the claim/s). An example is , The college is
very paternalistic in its structures, because it treats students like children.” In this
example, the claim is the same as the conclusion.

The criterion relevance is violated when an argument provides a claim that is not
relevant to the conclusion. An example is ,Since tobacco can cause cancer, and because it
is expensive, specific population groups should not be targeted by tobacco

advertisement.” The claims might provide good reasons to avoid smoking or not to
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advertise for tobacco at all. But they are not specifically targeted at the conclusion that
advertisement for tobacco should be restricted to certain populations.

The criterion acceptance is violated if a claim fails to meet the standards for
acceptability (i.e., linguistic confusion or unwarranted assumptions). An example is ,Do
you know how to get to the next gas station? Yes, turn right here [driver turns right]. Oh,
[ did not mean to turn right! Didn’t you see that I pointed to the left?“ The verbal
directions in this example were unclear, since the word right- which appears to be a key
word with regards to the meaning of the whole argument - can have two very different
meanings.

The criterion sufficiency is violated if the conclusion is not sufficiently supported
by the claims. An example is ,Since women in my office do not complain about receiving
less money compared to males, they must be satisfied with receiving less pay than their
male counterparts.” This argument entails the intention to use absence of evidence as
actual evidence. Therefore, the conclusion is not sufficiently supported.

The criterion rebuttal is violated, if an argument attacks one’s opponent in a
personal way. An example is ,Since you are a man, you cannot speak from a women's
perspective about abortion. You have no right to talk about this topic.“ Here, instead of
addressing the issue at hand, the opponent is attacked in a personal way with the

intention to lower his credibility.

Knowledge about how to build arguments is especially important for the first two
tasks of argument evaluation, i.e., identifying claims and conclusions and analyzing them
to identify implicit claims as necessary prerequisites to appropriately evaluate an
argument (chapter 3.1). Knowledge about Damer’s (2011) criteria for good

argumentation is especially relevant for the third and the fourth task of argument
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evaluation. The third task refers to the evaluation of the identified conclusion and
(implicit) claim/s with respect to their validity (deductive argument/formal fallacies) or
to the extent to which a conclusion is supported by means of reasonable or evidentiary
claims (inductive arguments/informal fallacies). The skills that refer to the first three
tasks of argument evaluation (i.e., identification, analysis and evaluation), are labeled as
fallacy identification? in the context of fallacy recognition. In this context, the fourth task
of argument evaluation, inventing new arguments (chapter 3.1), can be described as
creating explanations for the question why a fallacious argument is fallacious by referring
to the criteria for good argumentation. It has already been explained why it is important
for social workers to be able to identify fallacies in social work decision-making contexts
(chapter 3.1). Likewise, it is also important for social workers to be able to explain why
an argument is fallacious for at least two reasons: (1) Ethical and (2) practical ones.

For example, regarding ethical considerations, a given fallacious argument might
be rejected in a social work decision-making context by another social worker simply by
saying “No I don’t think so”. However, in such a case, the burden of proof remains on the
person who rejected the argument and failure to fulfill the burden of proof is a violation
of a principle of critical discussions (Damer, 2011; Walton, 1995).

Furthermore, such failure to explain why an argument is fallacious might also have
practical implications. The respective argument might have proposed a final decision
regarding the implementation of an intervention for a client. For example, a social worker
might discuss a client’s situation in a decision-making context with other professionals in

an attempt to make a final mutual decision regarding an intervention for a client. If the

2 In the second empirical study, the term fallacy identification was replaced with fallacy assessment, since
that term provided a closer and more accurate match to the coding scheme that was used to code the data
with regards to the skill /allacy identification. However, overall fallacy identification is considered to be
more coherent. Therefore, it is used in Part I and Part III.
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social worker provides no explanation for the rejection of a former fallacious argument,
she might not convince the other professionals who might then accept the argument and
decide accordingly, even if rejecting the argument and consequently arriving at another
decision would have been the better choice for the client. The skills that refer to this
fourth task, the provision of explanations for why a fallacious argument is fallacious is
labeled fallacy explanation in the context of this dissertation.

Subsequently, both, fallacy identification and fallacy explanation are subsumed

under the term fallacy recognition skills.

3.3 Summary

This chapter outlined the connection between argumentation and decision-making
processes in social work as well as the potential threat that fallacious arguments can
represent to sound professional decisions. Chapter 3.1 explained how arguments are
constructed out of claims and conclusions. Both can be implicit or explicit. Identifying
explicit claims and conclusions and analyzing them (i.e., identifying implicit claims and
conclusions) are important first steps which have to be undertaken in order to evaluate
arguments with regards to their quality (i.e., either the validity of their structure or the
strength of the support for a conclusion provided by one or more claims). Chapter 3.2
outlined the concept of fallacies. It was argued that a fallacy is a violation of one of five
criteria for good argumentation. Each of these criteria entails different principles. It is
important for social workers to know these principles and to be able to apply them in
order to appropriately evaluate arguments and to explain why fallacious arguments are
fallacious. In the context of this dissertation and with respect to fallacy recognition, the
identification, analysis and evaluation of conclusions and claims is called fallacy

identification. The ability to invent new arguments with the goal to explain why a
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fallacious argument is fallacious is called fallacy explanation. Both skills are summarized

with the term fallacy recognition skills.
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4. Fostering Evidence-based Practice and Argument Evaluation in

Social Work

Chapter four concerns instructional approaches that are potentially effective in
facilitating EBP and/or the use of ESTs (which is especially relevant for the first empirical
study; chapter 6) as well as a specific instructional approach and scaffolds (i.e., a kind of
support that helps the learner to learn through activity; Tabak, 2004) that are promising
means to facilitate fallacy recognition skills (which are especially relevant for the second
empirical study; chapter 7).

Chapter 4.1 addresses two groups of instructional approaches that differ in the
extent to which they provide learners with freedom regarding the question how to
structure their learning process. Approaches that grant learners more freedom are called
student-centered (chapter 4.1.1) and those with less degrees of freedom are called
teacher-centered (chapter 4.1.2). This distinction is particularly relevant for the first
empirical study (chapter 6). Chapter 4.2 outlines a student-centered instructional
approach, namely Case-based Reasoning, that is of special importance for the second
empirical study (chapter 7). Chapter 4.3 introduces two scaffolds called worked
examples (chapter 4.3.1) and scripts (chapter 4.3.2). Such scaffolds provide learners with
further support that can enhance their learning outcomes beyond the use of an

instructional approach such as Case-based Reasoning.

4.1 Teacher- vs. Student-Centered Approaches

In general, an important question for the design of a learning environment refers to the
degree of freedom learners are granted to structure their learning processes (Kollar &

Fischer, 2019). Teacher-centered (or direct) approaches provide learners with less
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freedom, while learners in student-centered (also often referred to as constructivist)
approaches can organize their learning processes to a greater extent on their own. The
respective amount of freedom can vary vastly in real world practice. However, for
analytical as well as for didactical purposes, a rather dichotomous distinction is made in
the following section with reference to student-centered (chapter 4.1.1) and teacher-

centered approaches (chapter 4.1.2; Kollar & Fischer, 2019).

4.1.1 Fostering Evidence-based Practice and Argument Evaluation through
Teacher-centered Approaches

Teacher-centered approaches structure learning processes to a higher extent compared
to student-centered approaches. They include methods that offer rather direct
instruction such as presentations. The basic idea is to have a teacher who explains
concepts and procedures to the learners and induces specific practice units (Kirschner,
Sweller, & Clark, 2006). An important argument regarding teacher-centered approaches
refers to the human cognitive architecture, i.e., the structural basis on which humans

process information (Sweller, Ayres, & Kalyuga, 2011).

Different models of human cognitive architecture exist. Such models are
theoretical attempts that try to explain how the human memory processes information.
Theories of the human cognitive architecture can be roughly distinguished between those
that assume that human memory consists of only one unit that stores information (e.g.,
Anderson, 1996) and those that ascribe multiple units for information storage to the
human memory (e.g., R. C. Atkinson & Shiffrin, 1968; see Zoelch, Berner, & Thomas, 2019

for a brief overview). Models that assume only one unit for information storage are not
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relevant for the following argument. Therefore, only a model that refers to multiple units
is explained now.

R. C. Atkinson and Shiffrin (1968) proposed a model with three storage units (i.e.,
structural features of the memory system): the (1) sensory register, (2) short-term store
and (3) long-term store (the more casual terms short-term and long-term memory were
avoided to express the idea that these different units resemble a store with different
capacities; Hoffmann & Engelkamp, 2017).

When a human perceives a stimulus from the external environment, the very
stimulus enters at first the sensory register. Therefore, the sensory register has to process
huge amounts of information. Consequentially, it must have a great capacity. However, it
is assumed that it holds information only for a very short time (presumably 0.5 to 1
second(s); Sperling, 1960). The function of the sensory register is to filter relevant
information and transfer it to short-term store.

The short-term store is considered to be an interface that processes information
in a serial manner between the sensory register and the long-term store. It is assumed
that the short-term store has a very limited capacity (e.g., Cowan, 2001, see also below)
and that it can hold information only for a few seconds. However, this duration can be
increased through rehearsal. The longer novel information remains in short-term store,
the more likely this information will be transferred to long-term store.

Long-term store is supposed to have a potentially infinite capacity to store
information. It is also assumed that it can hold information for an infinite amount of time

(R. C. Atkinson & Shiffrin, 1968).

The theory of R. C. Atkinson and Shiffrin (1968) can be considered an important

theoretical model for empirical research, however, it was especially criticized for the idea
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that information is processed in a serial manner as well as for the subsequent proposal
that rehearsal makes it more likely that information becomes stored in long-term store
(Hoffmann & Engelkamp, 2017). This idea is not convincing, since some information is
stored in long-term store, even when it is not subject to rehearsal, such as experiences
that cause strong emotional arousal (McGaugh, 2013). Subsequently, Baddeley and Hitch
(1968) proposed a different model for the short-term store, known as the working
memory. The concept of chunks can help to understand an important difference between
the idea of a short-term store and a working memory. Miller (1956) distinguished bits of
information and chunks of information with chunks being essentially a group of bits.
While the capacity of short-term store and/or working memory is very limited to a
certain number of chunks (e.g., four plus/minus one according to Cowan, 2001 or seven
plus/minus two according to Miller, 1956), chunks themselves can hold different
amounts of bits (their capacity may for example increase with increasing expertise; Chase
& Simon, 1973). An example for bits is the following sequence of letters with each letter
being one bit: 1 -o-1-r-o-f-1-e-g-i-e”. This sequence could be transformed
within the short-term store (or more precisely: the working memory) into the following
four chunks: “lol - rofl - e.g. - i.e.”. This process however ascribes an active role to the
short-term store. It must integrate novel information (the sequence of letters) in already
available semantic information from long-term store (i.e., prior knowledge). It is thus a

working memory.

Proponents of rather teacher-centered instruction refer to a model of human
cognitive architecture that is based on working memory and long-term memory (in this
doctoral thesis, this term is used synonymously with the already introduced long-term

store). The long-term memory holds schemas (i.e., cognitive structures) that combine
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multiple units of information into a single unit in such a way, that using the single unit
resembles the usage of all multiple units. For example, the equation a/b = ccan be solved
by multiplying both sides with the denominator b. A person who acquired this schema is
likely to resolve this equation and all other problems with a similar structure in only one
step. This allows for efficient problem-solving processes, since schemas can be applied
and executed unconsciously after a sufficient amount of practice. Therefore, altering long-
term memory in the sense of schema acquisition is the goal of all learning processes (in
other words, if the long-term memory has not been altered by schema acquisition,
nothing has been learned; Kirschner et al, 2006). The interface between external
information and the long-term memory is the working memory. It works in both
directions: On the one hand, it processes and transmits novel external information. On
the other hand, it processes information from the long-term memory to ensure that this
information is used appropriately in a given environment. However, while working
memory can process a lot of information that is stored as schemas in the long-term
memory at once, it is very limited in the amount of novel information that has to be
processed. This is because novel, random and unstructured information must be
processed consciously, which takes cognitive effort. The argument that follows from such
a model of human cognitive architecture is that instruction with the goal to facilitate
learning (i.e.,, long-term memory alteration) should present the novel information that
should be learned in a way that ensures that the working memory is not overstrained.
Proponents of this argument assert that student-centered approaches overstrain
working memory in problem-solving contexts, because they require the learner to
process information that is both, relevant and irrelevant for learning processes (as
compared to teacher-centered approaches that might provide only relevant information).

For instance, student-centered approaches might trigger learning strategies such as
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means-ends-analysis which requires a learner to search the problem space for
information that would otherwise have been provided directly by the teacher herself. As
such, strategies that put a huge demand on the working memory make schema
acquisition (i.e., learning) more unlikely (Kirschner et al.,, 2006; Sweller et al., 2011).
Hence, it is assumed that rather teacher-centered approaches provide a better fit to the
human cognitive architecture, for example by pointing the learner’s attention to
information that is relevant for the learning process. That way, processing novel
information is supposed to stay within the limits of working-memory, which should make
schema acquisition more likely (see also chapter 4.3.1.2 on Cognitive Load Theory for a

more elaborated theoretical account on schema acquisition).

An example for such a teacher-centered approach is direct instruction (Slavin,
2018). Here, Slavin (2018) suggests 7 steps: (1) Formulate learning goals. This helps
learners to focus on aspects that are relevant for learning. (2) Activate learners’ prior
knowledge, for example by asking questions. This should make it more likely that
learners integrate new information with pre-existing knowledge structures relevant to
the learning process. (3) Present novel information in a structured, clear and efficient
way. This should prevent the working memory from becoming overstrained. (4) Use
comprehension checks (such as questions) while novel information is provided. This can
reveal knowledge gaps which have yet to be closed. (5) Let learners apply the knowledge
from previously presented information. This should help learners to transfer knowledge
to new situations. However, in early learning stages, learners should receive further
support when they work on their own (e.g. with worked examples, see chapter 4.3.1)
before they work independently (van Merrienboer, 2013). (6) Encompass further

elaboration such as homework. This can further facilitate schema acquisition. (7) Assess
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performance and give feedback. This helps learners to keep track of their own learning
processes, which may in turn trigger new ones. Renkl (2009) suggests that such
instructional approaches have the highest prevalence in German schools. However, it is
important to deliver direct instruction appropriately which is often not the case (Kollar
& Fischer, 2019).

Hattie (2009) reports in his meta-meta-analysis an average effect size of d= .59
(moderate) for direct instruction compared to other traditional instructional approaches.
There is ample empirical evidence from experimental studies that suggests the
superiority of teacher-centered approaches such as direct instruction compared to rather
student-centered ones such as mere problem-solving (e.g., Kyun, Kalyuga, & Sweller,
2013; Oksa, Kalyuga, & Chandler, 2010; Paas & van Merrienboer, 1994; Rourke & Sweller,
2009; Sweller & Cooper, 1985). However, this superiority decreases with increasing prior
knowledge (e.g., Blayney, Kalyuga, & Sweller, 2015; Khacharem, Zoudji, & Ripoll, 2013; H.
Lee, Plass, & Homer, 2006; Lorains, Ball, & MacMahon, 2013; Reisslein, Atkinson, Seeling,
& Reisslein, 2006). This is known as the expertise-reversal-effect (Kalyuga, 2007;
Kalyuga, Rikers, & Paas, 2012; Khacharem, Zoudji, & Kalyuga, 2015; see also chapter
4.3.1.2). Furthermore, knowledge acquired through teacher-centered approaches often
remains inert (Renkl, Mandl, & Gruber, 1996). Such knowledge is hardly accessible for
problem-solving purposes. One explanation for this problem is that knowledge might be
context-bound and that it is therefore difficult for learners to transfer knowledge
acquired through teacher-centered learning approaches to new situations (Barnett &
Ceci, 2002). Some argue that student-centered approaches might be better suited to
address this problem of transfer of acquired knowledge to new situations (cf,, Renkl et

al., 1996). Such approaches are explained in the next chapter.

57



4.1.2 Fostering Evidence-based Practice and Argument Evaluation through
Student-centered Approaches

In student-centered approaches, learners structure their learning processes to a greater
extent on their own, compared to teacher-centered approaches (Kollar & Fischer, 2019;
Renkl, 2009). Student-centered approaches usually present learners authentic,
meaningful and more complex problems, which they are supposed to solve either alone
or as a group. Providing meaningful problems together with a high degree of freedom
regarding the structure of one’s own learning process is supposed to lead to a high level
of learners’ engagement in the learning processes, thereby facilitating not only the
acquisition of domain-specific knowledge, but also the acquisition of heuristics (i.e.,
cognitive strategies that ignore part of the information; Gigerenzer & Gaissmaier, 2011),
meta-cognitive knowledge (i.e.,, knowledge regarding the relation of declarative and
procedural knowledge3, such as - for example - learner’s self-monitoring of learning
processes; Veenman, van Hout-Wolters, & Afflerbach, 2006) and learning strategies (i.e.,
behavioral and cognitive approaches to acquiring knowledge, such as mind mapping;
Mandl & Friedrich, 2006).

An example for a student-centered instructional approach is Problem-based
Learning (PBL; Barrows & Tamblyn, 1980; Hmelo-Silver, 2004). PBL was initially
developed in the medical field (Barrows & Tamblyn, 1980). In PBL, students solve
authentic problems in groups. Situated learning (Lave & Wenger, 1991) contributed to
the further development of PBL (Kollar & Fischer, 2019). According to situated learning
it is easier for learners to transfer the application of knowledge to new situations when

they acquire the respective knowledge in authentic contexts. PBL can be seen as an

3 Declarative knowledge refers to knowledge about concepts and principles, whereas procedural
knowledge refers to knowledge about the application of declarative knowledge (e.g., Anderson, 1996).
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umbrella term for various methods that share the same core aspects (e.g., authentic
problem, discuss the problem in groups to activate prior knowledge before receiving
further instruction, discover knowledge gaps to trigger interest), but differ with regards
to certain aspects such as learning material. For example, in PBL as proposed by Hmelo-
Silver (2004), student groups put their ideas and hypotheses regarding the solution of
the problem at hand on a specially formatted whiteboard. Afterwards they divide up
learning issues, examine them individually and then get back together to reflect on the
new knowledge in order to come up with new hypotheses and to proceed in the problem-
solving process. This learning cycle continues until a satisfying level of satiation is
accomplished.

Hattie’s meta-meta-analysis reports a rather small effect of PBL on learners’
learning achievements compared to instruction that is not problem-based (d = .15).
However, it suggests various moderators such as prior knowledge. Several other meta-
analyses suggest the effectiveness of student-centered approaches such as PBL (Schmidt
et al., 2009, Dochy, Segers, van den Bossche, & Gijbels, 2003 Gijbels, Dochy, van den
Bossche, & Segers, 2005) or Inquiry-based Learning (Lazonder & Harmsen, 2016), which
is largely comparable to PBL (Hmelo-Silver, Duncan, & Chinn, 2007). The meta-analysis
by Schmidt et al. (2009) suggests that PBL is particularly more effective compared to
more traditional approaches regarding skills and application-oriented knowledge and
that its effectiveness ascends with increasing expertise of the learners. This is in
accordance with the expertise-reversal effect that may occur in rather teacher-centered

approaches with learners’ increased prior knowledge.

There has been considerable debate about the question which approach is

generally preferable for instructional purposes (Hmelo-Silver et al., 2007; Kirschner et
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al., 2006; Kuhn, 2007; Schmidt, Loyens, van Gog, & Paas, 2007; Sweller, Kirschner, & Clark,
2007). As stated before, the main argument of proponents of teacher-centered
approaches is that student-centered approaches do not fit the human cognitive
architecture (i.e., these approaches confront the learner with too many tasks and
information, which is supposed to overstrain the capacity of their working memory;
Kirschner et al., 2006), especially if learners have little prior knowledge that could help
them organize the tasks and information. Hence, proponents of teacher-centered
approaches argue that student-centered approaches are less effective (Kirschner et al,,
2006), whereas advocates of student-centered approaches emphasize that various
aspects such as the goal of the learning process (e.g., the acquisition of declarative vs.
procedural knowledge; Renkl, 2009), the context (i.e., what is being taught; Kuhn, 2007),
or learners’ prior knowledge (cf., Kollar & Fischer, 2019) have to be taken into account
when it comes to the question to which extent learning environments have to be
structured. Furthermore, they argue that Kirschner et al. (2006) misinterpreted student-
centered approaches in the sense that such approaches - even though they stress the
importance of self-directed learning processes - often offer a considerable amount of
guidance (Hmelo-Silver et al.,, 2007).% In fact, empirical evidence suggests that guided
student-centered approaches are superior to (student-centered) approaches that engage
learners in pure discovery (Mayer, 2004). For example, the meta-analysis by Lazonder
and Harmsen (2016) provides strong evidence suggesting that Inquiry-based Learning is
especially promising when learners are provided with additional guidance. Such

guidance can be provided through scaffolds. Scaffolds are means that provide support

4 Furthermore, there have been recent attempts by authors such as Loibl, Roll, and Rummel (2017) or
Sweller and Paas (2017) to overcome the rather dichotomous view of instructional approaches by
thinking about ways to integrate both paradigms.
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that helps the learner to learn through activity (Tabak, 2004; see also chapters 4.3.1 and
4.3.2).

Taken together, empirical evidence suggests that both approaches, teacher- as
well as student-centered ones, can be beneficial for learners’ learning processes. It is
important to consider various aspects such as the learning goals or learners’ prior
knowledge as well as the phase of knowledge- and/or skill-acquisition. Teacher-centered
approaches seem to be more promising at early phases, while student-centered
approaches are especially effective in later stages and for skill-acquisition. Moreover,

they can benefit from additional guidance such as scaffolds.

The process of Evidence-based Practice, the use of Empirically Supported
Treatments as well as fallacy recognition skills can all be considered ski/ls that have to be
applied in different (and thus transferred to) meaningful contexts in practice which is -
as outlined before - considered to be a particular strength of rather student-centered
approaches. Therefore, it is reasonable to assume that a rather student-centered
approach is preferable in facilitating learners’ acquisition of these skills. Case-based
Reasoning is an example of a student-centered approach that can be considered a
promising means to foster social work students’ fallacy recognition skills. It is described

in the following chapter.

4.2 Case-based Reasoning (As an Example for a Student-centered Instructional

Approach)

The development of PBL in medicine was closely related to the fact that medical students
experienced problems when they were supposed to apply knowledge derived from books

in diagnostic situations. This circumstance also led to increasing requests for
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instructional approaches that induce knowledge application based on authentic cases,
rather than simply learning from books (Grasel & Mandl, 1993). Case-based Reasoning
(CBR) is a related instructional approach (e.g., Kolodner, Camp et al.,, 2003).

CBR is rooted in work by Roger Schank. Schank’s (1999) model of dynamic
memory suggests that humans understand events based on their knowledge structures
(see also 4.3) and prior experiences. According to Schank, experiences provide us with
the knowledge (i.e., knowledge structures) that is most important to live our daily lives.
The basic premise is that when we encounter a new and unfamiliar event, we have to rely
on previous experiences that help us understand and act in the situation. By reminding
us of these helpful experiences and applying them to the unfamiliar situation, related
knowledge structures are updated accordingly (hence the term dynamicmemory). Thus,
“reminding is the process by which Case-based Reasoning (e.g., reasoning by relying upon
cases of experiences we have previously stored in our memory, rather than reasoning by
applying rules) takes place” (Schank, 1999, p. 174). This implies the notion that problem-
solving activities from a CBR-perspective rely on knowledge that is not necessarily
rationally known by the problem solver. Subsequently, CBR was put forward as an
instructional approach in the 1990’s, especially by the group around Janet Kolodner
(Kolodner, 1993).

In CBR, learning means to interpret new experiences, integrate these
interpretations into the memory and reindex old experiences in order to make them more
accessible for future problem-solving. Interpreting new experiences means to find
explanations that connects goals, actions and outcomes. Therefore, CBR entails two
important aspects: (1) integrating experiences (cases) into the memory (i.e., assigning
indexes or labels to these memories to “find” them as quickly as possible) and (2)

recalling the most appropriate case for a given problem to solve it by the time one is
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confronted with it. These two aspects of memory integration of cases and appropriate
recall in a problem-solving situation refer to the so-called indexing problem (Kolodner,
1992). It is important for the problem solver to evaluate the problem in enough detail in
order to identify the index of the most appropriate case. The more willing the problem
solver is to explore the problem, the more likely she is to find the most appropriate case
(Kolodner, Camp et al., 2003). Thus, “motivation, opportunity, and ability to explain are

key to promoting learning” (Kolodner, Camp et al., 2003, p. 502).

Accordingly, CBR entails four important claims for effective instruction: (1)
authentic cases provide a better (i.e.,, more memorable and motivating) opportunity for
the learner to provide explanations, (2) unsuccessful reasoning shows the learner what
needs to be learned, which implies the necessity to provide the learner with opportunities
to fail, (3) reflection on cases may enable the learner to avoid failures in the future and
(4) learners may receive educational assistance to identify those explanations that work

best for future problem-solving (Kolodner, Cox, & Gonzalez-Calero, 2005).

Empirical evidence regarding the effectiveness of CBR of studies in social work is
rare, but there is evidence coming from fields other than social work. For example, quasi-
experimental studies with middle school students (N = 240) suggest that case-based
approaches, tools and activities are more effective in facilitating students’ scientific
thinking and peer collaboration skills than rather teacher-based learning environments
(Kolodner, Camp et al, 2003; Kolodner, Gray, & Fasse, 2003). In another quasi-
experimental study conducted in South Africa, Postma and White (2016) found CBR to be
more effective in the facilitation of clinical reasoning skills (e.g., diagnostic competencies)

among dental students (N = 136) compared to lecture-based instruction. Hong and Yu
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(2017) conducted a randomized controlled trial with undergraduate nursing students (V
= 122) and found different styles of case-based lectures to be effective in the facilitation
of critical thinking. Harman et al. (2015) investigated qualitative data from dietetics
students (N = 85). The students perceived competency gains in critical thinking and
problem-solving skills through CBR. A literature review by Popil (2011) concludes that
CBR supports the development of critical thinking skills among nurses and other health

care professionals.

Taken together, empirical evidence suggests that CBR is a promising means to
facilitate skills such as scientific thinking, clinical reasoning, critical thinking and
problem-solving. All these skills are closely related to Evidence-based Practice and fallacy
recognition skills, as outlined in chapters 2 and 3 (see also Gambrill, 2013). Therefore, it
is reasonable to assume that CBR is a promising means to facilitate these skills. The
effectiveness of a student-centered approach such as CBRis likely to be enhanced through
the additional use of scaffolds as already mentioned in chapter 4.1.2. Worked examples
as well as scripts are scaffolds that can be considered promising means to enhance
students’ learning outcomes beyond the effects of CBR. Both scaffolds are introduced

now.

4.3 Worked Examples and Scripts as Additional Scaffolds for Case-based

Reasoning

Scaffolds were initially described as some sort of tutor (e.g., an adult who models the
parts of a problem-solution process that are beyond the capacity of a child; Wood, Bruner,
& Ross, 1976). Nowadays a scaffold is considered a kind of support that helps the learner

to learn through activity (Tabak, 2004). However, the basic idea of a scaffold has not
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changed: To support learners during active (i.e., learners apply declarative knowledge
that they have learned upfront in order to proceduralize it) learning phases in such a way
that they can successfully solve problems they would not be able to solve without the
respective support (Quintana et al.,, 2004). Worked examples and scripts are two such
scaffolds that can be applied during CBR. This chapter introduces worked examples

(chapter 4.3.1) and scripts (chapter 4.3.2).

4.3.1 Worked Examples to direct Learners’ Attention to Information that is
relevant for Schema Acquisition

Worked examples are scaffolds that can be successfully integrated in CBR (e.g., Kopp,
Stark, & Fischer, 2008). Chapter 4.3.1.1 provides a definition of worked examples as well
as a brief overview of their effects. There is a vast amount of empirical evidence
suggesting the effectiveness of worked examples in comparison with mere problem-
solving. The respective worked-example effect is typically explained with Cognitive Load
Theory which is outlined in chapter 4.3.1.2. Initially, worked examples were especially
used in well-structured domains such as mathematics. However, they are increasingly
applied in ill-structured domains such as medicine. It is important to consider their
application in such domains in the context of this thesis, since social work can be
considered a rather ill-structured domain. Their use in such domains as well as respective

empirical evidence is illustrated in chapter 4.3.1.3.

4.3.1.1 Definition and Potential Effects

A worked example is an instructional method which is especially aiming for cognitive skill
acquisition (Renkl, 2011). Typically, it entails three components: (1) the formulation of a

problem, (2), steps that have to be undertaken to arrive at the correct solution (however,
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these are sometimes missing), and (3) the correct solution (Renkl, 2014). Usually,
learners are provided with information on concepts and principles (e.g., the concept of
subtraction in math) and afterwards, they work with worked examples (e.g., a concrete
equation that resembles all the steps that have to be undertaken to achieve the correct
solution) in order to transform the information into declarative and procedural

knowledge.

A vast amount of empirical evidence shows that such worked examples are more
effective in facilitating cognitive skills than mere attempts of problem-solving (e.g.,
Cooper & Sweller, 1987; Eysink et al., 2009; Hilbert, Renkl, Kessler, & Reiss, 2008; Sweller
& Cooper, 1985; see R. K. Atkinson, Derry, Renkl, & Wortham, 2000 and Renkl, 2005 for
overviews). For example, in their seminal study, Sweller and Cooper (1985) ran a series
of experiments to investigate the effects of worked examples on high school students’
algebraic problem-solving skills (dependent variables were completion time and number
of mathematical errors). For instance, in experiment 3, 22 ninth grade high school
students were provided with worked examples of algebraic problems. Then, students in
the control condition (conventional problem-solving) worked on eight algebraic
problems that represented four different problem types. The students in the
experimental condition (with worked examples) worked on the same problems.
However, the first problem of each problem type was worked out. Students of the
experimental condition needed less time and committed fewer errors in a post-test with
four structurally identical problems than students of the control condition.

While it is true that this so-called worked-example effect was initially mostly
observed in studies that offered little to no support for the control group (Sweller et al.,

2011), there is growing empirical evidence suggesting that worked examples are also
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superior to problem-solving when problem-solving is supported (Salden, Aleven,
Schwonke, & Renkl, 2010; Schwonke et al., 2009). For example, Schwonke et al. (2009)
conducted a study to investigate the effects of worked examples on students’ procedural
skills (i.e., ability to solve numerical problems in circles geometry) and conceptual
understanding (i.e., ability to apply acquired principles not in calculations but in
explanations, arguments and evaluation). In experiment 2, 22 eighth grade students and
28 ninth grade students from a German high school were randomly assigned to either an
experimental (with worked examples and with a cognitive tutor) or a control (with a
cognitive tutor) condition. Students worked on seven problems regarding geometric
principles. The tutor provided just-in-time feedback, hints and production rules. The
worked examples provided solution steps as well as a correct solution. In a post-test,
students of the experimental condition needed less learning time and showed a deeper
conceptual understanding of principles relevant to solve geometry problems than

students of the control condition.

However, worked examples can also yield negative effects, for example due to
suboptimal design. Examples for such negative effects are the (1) split- attention effect
and the (2) redundancy effect.

A potentially negative effect that should be considered when designing worked
examples is the so-called split-attention effect. Split-attention (i.e., a condition) “occurs
when learners are required to split their attention between at least two sources of
information” (Sweller et al.,, 2011, p. 111). For example, split-attention occurs when a
student has to read a set of equations that refer to a geometrical diagram (Tarmizi &
Sweller, 1988). Split attention can yield a negative effect, due to the need for the learner

to switch attention between different sources of information which puts demand on the
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working memory, thereby leading to increased cognitive load (i.e., it stresses the limited
capacity of the working memory; see also chapter 4.3.1.2).

An important question regarding the avoidance of the split-attention effect is
whether each of the different learning materials is relevant for the learning process but
at the same time intelligible in isolation (i.e., it cannot be fully comprehended when it is
presented exclusively). In such a situation, it would be necessary to present the learning
materials in an integrated way to relief the learner from the necessity to split her
attention (Sweller et al,, 2011).

Much empirical evidence suggests that split attention conditions put heavy
demands on the working memory as well as the existence of the split-attention effect (e.g.,
Bauhoff, Huff, & Schwan, 2012; Mayer, Steinhoff, Bower, & Mars, 1995; Owens & Sweller,
2008; Pociask & Morrison, 2008; Tarmizi & Sweller, 1988). For example, Pociask and
Morrison (2008) conducted a study to investigate the effectiveness of instructional
materials to control for split attention regarding the facilitation of orthopedic physical
therapy skills. 41 physical therapy students were randomly assigned to either an
experimental (modified instruction) or control condition. The participants of both
conditions received a lecture on back pain localization and evaluation. However, the
control group instruction included split-attention features (e.g., a photograph of a
physician performing a task with referring body text). In the experimental group,
respective material was presented in an integrated way. In post-tests, students of the
experimental group scored significantly higher on a knowledge test as well as on

psychomotor tasks and reported lower levels of cognitive load on both tasks.

Another example for a negative effect that can be yielded by worked examples is

the redundancy effect. Just like the split-attention effect, it can result from a split attention
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condition. The difference is that in the case of the redundancy effect, each of the different
informational sources entails the same information that could also be understood
independently. Consequentially, one informational source would already be enough to
deliver all the information that is necessary for a problem-solving process. In such a case,
additional information that is redundant for schema acquisition has yet to be cognitively
processed by the learner. In contrast to the split-attention effect, the information of these
different sources cannot be integrated. Instead, only one source that provides all the
information that is required to understand and solve a problem should be presented and
no further information should be added to avoid the redundancy-effect (Sweller et al.,
2011).

Numerous studies found empirical evidence for the redundancy effect (e.g., Cerpa,
Chandler, & Sweller, 1996; Chandler & Sweller, 1996; Pociask & Morrison, 2008; Sweller
& Chandler, 1994). For instance, Cerpa et al. (1996) conducted an experiment (exp. 1) in
which they randomly assigned a group of ninth grade students of an all-male Australian
high school (n = 32) to either (1) a group using a computer-based training or to (2) a
group using the same computer-based training plus a hard-copy of the training materials.
The students went through an instructional phase in which they used the instructional
materials to learn how to use the software. In a subsequent test-phase, students of the
computer-based training group outperformed students of the computer-based training

group with the additional hard copy on performance tasks.

Effects of worked examples can be explained with the Cognitive Load Theory

(Sweller et al,, 2011), which is the classic approach to explain the effectiveness of worked

examples (Renkl, 2014). It is described in the next section.
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4.3.1.2 Cognitive Load Theory

The Cognitive Load Theory (CLT) is an attempt to explain how learning processes work
with the goal to derive instructional principles from these explanations (Sweller et al.,
2011). The basis for the explanations refers to a specific model of the human cognitive
architecture (see chapter 4.1). A basic assumption of CLT is that the human cognitive
architecture is predominantly defined by working memory and long-term memory
(Kirschner etal.,, 2006). Long-term memoryholds the knowledge base for any cognitively
based activity. Thus, learning in this sense means to alter long-term memory, that is, to
transfer novel information from working memory to long-term memory (known as
schema acquisition). Working memory is the structure for conscious processing. In
contrast to long-term memory, we are consciously aware of any information that is
processed in working memory. But, working memory has a very limited capacity. Miller
(1956) proposed a capacity of seven +/- two chunks (see also chapter 4.1) and more
recent work declares even stricter assumptions. For example, Cowan (2001) proposes a
capacity of only four +/- one chunks. Moreover, information that is not subject to practice
is lost quickly. This is however not the case for information that is stored in long-term
memory and brought back to working memory for practical reasons. Hence, from this
perspective, any kind of instruction must consider the limitations of the working memory
(Kirschner et al., 2006). These limitations are crucial in situations where a learner
encounters a problem for which she holds no relevant knowledge (i.e., schema) in long-
term memory. Because then, she must use working memory to search the problem space
for problem-relevant information. Since this search relates solely to novel information, it
puts heavy demands on the working memory, thereby making schema acquisition more
unlikely. Demands on working memory are called cognitive load. In CLT, three different

kinds of cognitive load are distinguished: (1) Intrinsic load, (2) extraneous load and (3)
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germane load (see de Jong, 2010 for a critical discussion regarding the question whether
these three kinds of cognitive load can be clearly distinguished).

Intrinsic load is caused by cognitive processes that are necessary to understand
and process the task at hand. Sweller et al. (2011) conceptualize it as the number of
elements a learner must deal with in order to complete a task. This number depends on
the learners’ prior knowledge as well as on the complexity of the task at hand. For
example, a first-year social work student is likely to have no prior knowledge of theories
regarding social diagnosis. Such theories emphasize the importance of clear and objective
descriptions of relevant information regarding a social problem, thereby also illustrating
the nature of terms and phrases that lag such clear descriptions. An example for such a
term might be a typical war veteran. If a first year social work student encounters the
task to evaluate the argument ‘the client is a typical war veteran, therefore, we should put
him in a self-help group’, the student might start to search the problem space for potential
attributes of a typical war veteran in order to evaluate these attributes against necessary
prerequisites for the mediation of a client to a self-help group. A more advanced student
who is experienced with social diagnosis theories might immediately recognize the
problematic phrase and reject the argument due to vague language. Therefore, the same
task poses different amounts of intrinsic load to different learners due to their prior
knowledge. Thus, intrinsic load cannot be changed by instruction (however, efforts such
as sequencing to-be-learned information from simple to complex, so that a learner does
not perceive its full complexity at once, might be considered as an attempt to reduce
intrinsic load; de Jong, 2010; van Merrienboer, Kirschner, & Kester, 2003).

Extraneous load is caused by an engagement in cognitive processes that are not
directly relevant for schema acquisition. The more elements that are unnecessary for

completing a task are provided by a learning environment, the more cognitive resources
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must be used to take them into account simultaneously, which makes schema acquisition
more unlikely. Regarding the example with the typical war veteran, a potential learning
environment that is supposed to help a student to identify the argument as fallacious and
to reject it accordingly could, for example, provide the student with an elaborated text on
social diagnosis theory. Or it could simply provide an example of a similar argument that
also uses vague speech and that is known to be fallacious due to the use of such language,
thereby pointing the learners’ attention to the problematic aspect of the argument with
the typical war veteran. If such an example provides the learner with all the information
that is relevant to solve the task at hand, it is more likely to foster schema acquisition.
This is because it entails much less information that has to be processed in working
memory (i.e., it poses less extraneous load on the working memory), than a long text on
social diagnosis theory.

Germane load can be described as desirable load. It is caused by cognitive
processes that are related to schema acquisition, such as interpretation, classification or
organization of information (Mayer, 2002). Therefore, a basic idea is to keep extraneous
load as low as possible to have more free capacity in the working memory for germane
load. However, this free capacity is not automatically transformed to germane load.
Inducing germane load might be achieved by developing instructional designs that direct
the learners’ attention to what is relevant for learning, while at the same time withdraw
attention from what is not relevant. Furthermore, it is important to ensure that the
balance of the three different kinds of load stays within working memory limits. The
Journal Learning and Instruction dedicated a whole issue (vol. 16, issue 2) to the question
how to manage cognitive load to foster transfer. Yet, little is known about the nature of
germane load and de Jong (2010) proposed to focus more on the question how to induce

germane load in research on cognitive load. It can, for example, be important for schema
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acquisition that learners deeply process worked examples by explaining their underlying
principles to themselves. So-called self-explanations relate to the extent to which a
learner explains the rationale (i.e., underlying concepts and principles) of a presented
worked example to himself. However, research shows that learners differ in the quality
of their self-explanation (Chi, Bassok, Lewis, Reimann, & Glaser, 1989) and that they do
not necessarily engage in fruitful self-explanation processes during their work on worked
examples (Renkl, 1997). Thus, prompting self-explanations might be one way to induce
germane load when working with worked examples (Renkl, 2014, 2017).

Likewise, Paas and van Gog (2006) suggest that strategies that lead to a higher
understanding of the solution process may increase germane load when they are
combined with worked examples. Subsequently, this could mean that additional support
that prompts the learner to apply the underlying principles of the worked examples
might increase germane load. An example for an activating scaffold is a script (see chapter
4.3.2). In the context of the typical war veteran example, a script could, for instance,
prompt the learner to evaluate the argument against the criteria for good argumentation
that is related to vague speech (acceptability; Damer, 2011), thereby asking the learner

to use the underlying principles of the worked examples.

Taken together, worked examples are commonly attributed to the reduction of
extraneous load, because they make unnecessary search processes obsolete. At the same
time, working memory capacity can be used to study aspects that are relevant for schema
acquisition. In other words, reduced extraneous load leaves cognitive capacities for
learning-relevant (germane) load (Paas & van Gog, 2006). However, research suggests
that this works better with novices than with experts for whom even negative effects are

possible (expertise-reversal effect; Kalyuga, 2007; Kalyuga et al,, 2012). A possible
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explanation for this effect refers to increased extraneous load in a leaner’s working
memory, which can occur when worked examples point learners’ attention to aspects
that they already know and are thus redundant for learning. Hence, worked examples are

presumed to be especially effective in earlier phases of skill acquisition (Renkl, 2011).

Initially, worked examples were considered to be particularly suited for well-
structured domains such as mathematics (e.g., Renkl, 2005). However, social work can be
considered to be a rather ill-structured domain, since the solution of social problems
requires the application of knowledge from various domains such as social work,
sociology, law or medicine (Saub-Bernasconi, 2018). Therefore, it is important in the
context of this doctoral thesis to discuss the application of worked examples in rather
complex and ill-structured domains. The next chapter will provide further insights on the

application of worked examples in such domains.

4.3.1.3 Worked Examples in Ill-Structured Domains

It seems reasonable to assume that worked examples are particularly suited for highly
structured domains like mathematics and not for rather complex domains such as social
work, since highly structured domains imply straight-forward solution processes which
can be modeled with a worked example more easily. For example, Renkl (2005) argued,
that the effectiveness of worked examples is more or less restricted to algorithmic skill
(i.e., well-structured) domains. Indeed, initially, research on worked examples focused
especially on well-structured domains, where example-based learning was frequently
found to be superior to mere problem-solving (e.g., Carroll, 1994; Cooper & Sweller,
1987; Paas & van Merrienboer, 1994; Sweller & Cooper, 1985). However, more recent

research also applied worked examples successfully in rather ill-structured domains such
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as medicine (Kopp et al., 2008; Kopp, Stark, Kithne-Eversmann, & Fischer, 2009; Stark,
Kopp, & Fischer, 2011), design (Rourke & Sweller, 2009), literacy (Oksa et al., 2010),
English literature (Kyun et al.,, 2013) and related skills (related in the sense that such
skills do not necessarily follow nomothetic rules) such as argumentation (Kollar et al,,
2014; Schworm & Renkl, 2007), reasoning on legal cases (Nievelstein, van Gog, van Dijck,
& Boshuizen, 2013) or collaboration (Rummel, Spada, & Hauser, 2009). For example,
Kollar etal. (2014) conducted an experimental study with pre-service teachers (NV=101)
with the factors collaboration scripts (with vs. without) and heuristic worked examples
(i.e., worked examples that provide not only a solution but also underlying principles;
Renkl, Hilbert, & Schworm, 2009) vs. problem-solving to foster mathematical
argumentation skills). After an instruction phase in which the pre-service teachers were
provided with information on elementary number theory, a pre-test regarding the
teachers’ mathematical argumentation skills was conducted. During the experiment, pre-
service teachers in the problem-solving condition received a mathematical problem from
elementary number theory (e.g., choosing an odd amount of consecutive numbers, sum
them up, think about unusual aspects, find a conjecture and prove it). Pre-service
teachers in the heuristic worked examples condition received additional worked
examples, in which a fictitious student proves a conjecture using mathematical theories
and operations, principles of mathematical proof and heuristic strategies. The teachers’
performance on a post-test showed that heuristic worked examples (compared to

problem-solving) could effectively be used to facilitate mathematical argumentation.

Furthermore, worked examples can also be effective when they include errors
(Grofde & Renkl, 2004). For example, Kopp et al. (2008) conducted an experimental study

with a 2x2 factorial design with two different kinds of worked examples (erroneous vs.
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not erroneous) and feedback (elaborated vs. knowledge of correct result) to facilitate
diagnostic knowledge of medical students (V/ = 158). After completing a pre-test on
diagnostic knowledge, students worked through the worked examples. The worked
examples illustrated a fictitious student conducting a diagnostic process in a clinical
situation. In the group without errors, the student comes to the correct solution. In the
erroneous condition, the student commits several errors. Results of a post-test on
students’ diagnostic skills showed that erroneous examples were more effective
regarding the facilitation of diagnostic knowledge than correct examples, especially when
they were combined with elaborated feedback. Kopp etal. (2009) partially replicated the
results. Furthermore, while worked examples are in general considered to be especially
promising in early phases of skill acquisition, empirical evidence from Grof3e and Renkl
(2007) in the context of a well-structured domain (solving probability problems)
suggests that erroneous worked examples can be effective when learners already hold

some prior knowledge of the subject matter.
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4.3.2 Scripts to support Students’ Enactment of Fallacy Recognition

Worked examples push the learner in a rather passive role, as she is only supposed to
study the example (rather than to solve problems on her own). When being exposed to
an external script, in contrast, learners are asked to adopt a much more active role, since
scripts are intended to induce certain activities (that may relate to the underlying
principles of the solution paths resembled by worked examples; Renkl, 2014). Therefore,
they can be used to overcome potential learners’ passivity by inducing cognitive
processes through which the learner may apply principles of a solution process.

In psychology, the term script has two different notions: /nternal scripts refer to
knowledge structures that someone already holds. External scripts refer to knowledge
structures provided externally, for example through a learning environment. Chapter
4.3.2.1 introduces the main assumptions of internal and external scripts. In general,
scripts are knowledge structures that refer to procedural knowledge, that is, Aow
knowledge is applied to solve a certain task or a problem (Anderson, 1996). A learner
might already possess such knowledge structures (internal scripts) that are relevant for
a given problem. However, these internal scripts might not be ideally configured
regarding the performance of certain tasks that must be carried out to solve the problem
in an ideal way (Fischer, Kollar, Stegmann, & Wecker, 2013). Educational environments
can support students in their development of such knowledge structures by providing
them with external support, which also has been termed external scripts in related
research (e.g., Kollar, Fischer, & Slotta, 2007). In this context, however, the term does not
refer to memory structures, but rather to a specific kind of an externally provided support
(i.e., a scaffold). Chapter 4.3.2.2 outlines the Script Theory of Guidance which provides a

theoretical account that explains how external scripts work. Chapter 4.3.2.3 explains how
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external scripts can be designed and provides empirical evidence on the effectiveness of

such scripts.

4.3.2.1 Definition of Internal and External Scripts

The term script was coined by Schank and Abelson (1977). It has two different notions,
one regarding its use in cognitive psychology (internal scripts), and one that has its
origins in educational psychology (external scripts).

With reference to cognitive psychology, Schank and Abelson (1977) proposed that
humans organize procedural knowledge mentally in an episodic manner (i.e., based on
experiences rather than on semantic categories) through cognitive schemata (scripts).
Scripts provide procedural knowledge that helps a person to understand and act in a
specific situation (i.e,, move from one problem state to the next; de Jong & Ferguson-
Hessler, 1996). Kollar et al. (2007) termed such internal knowledge structures internal
scripts. A prominent example is the restaurant script, which a person might establish
through repeated experience (i.e., several restaurant visits). Due to this script, a person
who is about to go out for dinner has a clear idea of the sequences that will be part of such
an evening. For example, the person will wait to be seated, then pick a table, receive the
menu, choose a dish and so on. An individual might know this procedure from the
experiences of former visits of restaurants before even entering the restaurant and can
therefore act accordingly. Likewise, an experienced social worker might have established
a script for a social work decision-making context such as a professional meeting, in
which arguments are exchanged and evaluated to arrive at a conclusion regarding the
potentially best intervention for a client. Such a script might, for example, entail a
problem conceptualization, evidence generation and evaluation (resp. evaluation of
arguments), problem explanation, prediction of changes, ethical assessment, formulation

of goals and the decision for an intervention (Geiser, 2015; Staub-Bernasconi, 2018).
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However, individuals may lack a certain internal script or hold one which is not
ideal for a given problem at hand (Kollar et al., 2007). For example, a first-year social
work student will probably not hold an ideal internal script for a social work decision-
making context, given he never participated in such contexts. According to the Script
Theory of Guidance (Fischer et al., 2013; chapter 4.3.2.2), one way to compensate lacking
or dysfunctional internal scripts is to provide learners with external scripts. External
scripts are instructional means that help learners acquire internal scripts. In the case of
a social work decision-making context, this might mean to provide the learner with more
specific knowledge that relates to the steps of a social work decision-making context
script. For evidence evaluation (resp. argument evaluation), such specific knowledge
could refer to the question how to build an argument (conclusion and claim/s) and
criteria for good argumentation (Damer, 2011). Hence, a goal of external scripts is often
to support individual knowledge acquisition (Kollar, Fischer, & Hesse, 2006). This
knowledge can refer to skills (procedural knowledge) and/or declarative knowledge
which is supposed to be acquired more easily through the application of skills. An
external script has two important functions: it (1) prompts the learner to carry out
certain activities and it (2) provides information on when to carry out which activity
(Kollar et al., 2007). It represents sequences of practices (e.g., textual or graphical) in a
way that is supposed to be ideal to perform necessary activities in a given situation (e.g,
a problem-solving process). That way, external scripts guide the learner through
cognitive activities. Herein lies the difference (but also the complementary nature) of
external scripts to worked examples. While worked examples usually show the learner
the solution process and the actual solution, external scripts prompt the learner to
perform the solution process. The Script Theory of Guidance provides an elaborated

theoretical account regarding the interplay of internal and external scripts, thereby
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pointing out how guidance through external scripts should ideally look like. The Script

Theory of Guidance will be explained in the following chapter.

4.3.2.2 Script Theory of Guidance

The Script Theory of Guidance (Fischer et al.,, 2013) intends to provide a theoretical basis
for the script-based facilitation of collaboration skills. However, in the context of this
thesis it is applied to individual learning contexts (i.e., the facilitation of fallacy
recognition skills by individual learners). An important theoretical assumption of the
Script Theory of Guidance is that cognitive knowledge structures are not stable (Schank
& Abelson, 1977) but rather dynamic (Schank, 1999). A second important assumption is
that individuals can increase their knowledge and skills by participating in activities that
are theoretically beyond what they are currently capable of when they are supported by
more knowledgeable others (e.g., by scaffolds). This idea relates to the so-called Zone of
Proximal Development (ZPD; Vygotsky, 1978). The ZPD “is the distance between the
actual developmental level as determined by independent problem-solving and the level
of potential development as determined through problem-solving under adult guidance
or in collaboration with more capable peers.” (Vygotsky, 1978, p. 86). In other words,
there are knowledge-related activities a learner can perform without guidance, activities
a learner can perform with guidance, and activities a learner cannot perform, even with
guidance. For example, a social work student might currently be unable to evaluate an
argument against criteria for good argumentation (Damer, 2011) without support, but
he might be able to perform such an evaluation with additional guidance. However, he
might be unable to perform the process of EBP, even with additional guidance, because
he currently lacks important related prerequisites such as fallacy recognition skills.
Guidance refers to an external source (e.g., a teacher or an external script) that can

provide knowledge that the learner is yet lacking. The goal of guidance is to induce a
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reconfiguration of a learner’s internal script in such a way, that the reconfigured internal
script allows the learner to perform similar future tasks on his own. The Script Theory of
Guidance states seven principles concerning this process. However, only four of these are
relevant in the context of this doctoral thesis. These four principles are: (1) internal script
guidance principle, (2) internal script induction principle, (3) external script guidance

principle and (4) optimal external scripting level principle.

According to the internal script guidance principle, a learner understands and
performs a task in accordance with her respective internal script. This internal script is
configured and reconfigured dynamically (i.e, it is not stable and can be changed) and
consists of three> different components - play, scene and scriptlet — that are based on
dynamic memory theory (Schank, 1999). These three components have an hierarchical
order (in the sense thata higher order component entails lower order components, which
in turn means that lower order components have to be learned before higher order
components can be applied properly) with p/aybeing the highest and scriptletthe lowest
component. Considering the goals of this thesis, a fourth component is proposed. This
component is labeled cognitive operations and it is hierarchically located under the
scriptlet component. Thus, the four components are (in hierarchical order): (a) Play, (b)
scene, (¢) scriptlet and (d) cognitive operations.

The play component entails and organizes knowledge about the task at hand (e.g.,
a decision-making process in social work) and the sequences of scenes that are part of
such a task (e.g., critical appraisal of relevant evidence presented within a discourse of

the decision-making process).

5 The Script Theory of Guidance originally states ro/e as a fourth component. This refers to different roles
a learner may have during collaboration processes such as a commenter or observer. However, the role
component is not relevant for the goals of this thesis.
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The scene component includes knowledge about the situations that are part of the
play component, such as the conceptualization of a problem, the collection of relevant
data or the critical appraisal of the evidence generated from that data within a decision-
making process (the play component).

The scriptlet component entails knowledge about tasks that are part of a scene,
such as evaluating an argument as part of the critical appraisal scene.

Finally, the cognitive operations component constitutes knowledge that guides the
learner through a task that is associated with a scriptlet component, such as identifying
conclusions and claims as a task that is part of the evaluation of an argument (the scriptlet

component).

According to the internal script induction principle, learners reconfigure available
internal script components when they encounter a new and unfamiliar task. If the learner
perceives a new configuration as successful, repeated practice might contribute to the

development of new higher-order components.

The external script guidance principle states that external scripts enable learners
to perform tasks that would be beyond their capabilities without external support (cf.
ZPD; Vygotsky, 1978). They do this by either facilitating the use of internal script
components that are considered ideal for a given task or by inhibiting the use of internal
script components that would be rather dysfunctional for the problem at hand. In the
context of argument evaluation in a social work decision-making context with respect to
the recognition of fallacies, an internal script that relates to the identification of a
conclusion and (a) claim/s as well as to the evaluation of the conclusion and the claim/s

against the five criteria for good argumentation (Damer, 2011) might be considered ideal.
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In contrast, for example, a script that induces argument evaluation by directly assessing
the conclusion (i.e, without considering related claims and/or criteria for good

argumentation) might be considered suboptimal.

The optimal external scripting level principle states that an external script should
always target the highest possible script component level. This means that if a learner
has, for example, already developed and organized script components at the scriptiet
level in an ideal way, but not at the scenelevel, then, an external script should target the
scene level instead of any other level to provide the learner with an optimal ZPD. If it
would target the scriptiet level, it aims at tasks the learner is already capable of
performing without guidance. The external script is thus likely to include unnecessary
information. This in turn would raise extraneous load (however, the concept of cognitive
load is not part of the original Script Theory of Guidance; it is integrated here to support
coherence and comprehensibility), since the learner would have to process all this
information, which hinders knowledge acquisition. However, if the external script would
target the playlevel, the external script would aim at tasks the learner cannot perform,
even with guidance. In this example, only an external script that targets the scene level
would provide the learner with the optimal ZPD.

An idea that is related to the optimal external scripting level principle is
overscripting (Dillenbourg, 2002). Overscripting might occur when too much
information (i.e., too much scaffolding) is provided. In this case, cognitive load is raised
due to the necessity for the learner to process (i.e., understand, memorize and apply) the
script. Since understanding how to process the script is not directly related to knowledge
and skill acquisition regarding the subject matter, overscripted external scripts may

impair learning processes.

83



Empirical evidence regarding overscripting comes from a study by Makitalo,
Weinberger, Hakkinen, Jarvela, and Fischer (2005) in which they investigated effects of
a cooperation script with regard to collaborative learning. 48 educational science
students were randomly grouped into triads. These triads were then randomly assigned
to either a group with the cooperation script or a group without the cooperation script.
Each students of a triad were placed in a separate room. The students had to read a text
about a theory. Afterwards, they had to analyze three problems described in a vignette
by applying concepts of the theory and discuss it in an online environment. Students in
the condition without the script received no support to solve the cases. In the script
condition, students received prompts to find relevant problem information and apply the
theoretical concepts to this information. The prompts were considered a scaffold on the
scriptlet level. A post-test with a problem case measured individual learning outcomes.
Results for participants in the unscripted condition were significantly higher than for
those in the scripted condition. This might indicate that students already had adequate
scriptlet components to solve the problem case. Therefore, the scaffolds might have

induced unnecessary extraneous load.

4.3.2.3 Design and Effects of External Scripts

External scripts are particularly used in research on computer-supported collaborative
learning. There, they are either applied to induce activities that learners need to perform
to solve a certain problem, or they are used to guide interactive processes between
collaborators (Kollar et al., 2006). In collaborative learning, external scripts include five
important aspects, namely a specific (1) objective (e.g., induce discourse), (2) learning
activities (e.g., questioning, explaining), (3) sequencing (i.e., specifying when leaners

should perform which activity), (4) role distribution (e.g., explainer, commentator) and
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(5) type of representation (how the external script is presented to the learner; Kollar et
al,, 2006).

The first four aspects can be considered rather self-explanatory, however,
regarding the type of representation, several aspects must be considered. External scripts
can be presented in different ways, such as text (King, 1998), graphics (Pfister &
Miihlpfordt, 2002) or spoken words (Palinscar & Brown, 1984). Their design is supposed
to take learners’ internal scripts into account (Carmien, Kollar, Fischer, & Fischer, 2007;
Fischer et al, 2013; Kollar et al, 2007) to provide them with an optimal ZPD.
Furthermore, external scripts vary in their degree of freedom or coercion. Some scripts
might grant the learner a lot of autonomy regarding her approach to solve a particular
problem (e.g., ask a learner to evaluate an argument without further instructions), while
other scripts can be very strict and force the learner to perform specific activities in a
specific order (e.g., ask the learner to identify the conclusion of an argument, then to
identify its claims, then to evaluate identified claims and conclusions against the structure
criteria, and so on; Kollar et al., 2006). Finding the right degree of structuredness is
important to grant learners an optimal balance between external support and self-
regulation (Wecker, Kollar, Fischer, & Prechtl, 2010). As stated by the optimal external
scripting level principle, an external script should always target the highest possible
script component level (Fischer et al,, 2013). Yet, the question to which degree external
scripts should be specified in order to prevent effects related to overscripting is still

underinvestigated (Noroozi, Weinberger, Biemans, Mulder, & Chizari, 2012).

Empirical evidence on the effectiveness of external scripts comes mainly from
research on collaborative learning. It suggests that external scripts can have positive

effects on the acquisition of skills in collaborative settings. Empirical studies show that
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this accounts also for argumentation skills. For example, Stegmann, Weinberger, and
Fischer (2007) conducted an experimental study in which they applied an external script
to facilitate the quality of single arguments as well as argumentation sequences among
students (N = 120) from educational science. The script for single arguments provided
learners with text boxes for a claim, grounds and qualifications. That way, learners were
prompted to construct an argument in the respective way. The script for argument
sequences was intended to facilitate sequences of argument-counterargument
integration and labeled arguments accordingly. Learners in the control condition
received no additional support. The script for single arguments yielded a significant effect
that strongly affected the acquisition of knowledge on the construction of single
arguments (72 = .22) and the script for argument sequences yielded a significant effect
that strongly affected the acquisition of knowledge regarding the construction of

argumentation sequences (774 =.32), as indicated by the post-test.

Scripts can have positive effects on domain-general (e.g., argumentation skills) as
well as domain specific (e.g., diagnostic competencies in medicine) skills (see Fischer,
Chinn, Engelmann, & Osborne, 2018 for an elaborated account on domain-general and
domain-specific knowledge). Fallacy recognition skills relate to argumentation (Damer,
2011), however, fallacies are strongly context-bound (Walton, 1995). Therefore, it seems
reasonable to regard fallacy recognition skills in social work decision-making contexts
more as a form of cross-domain skills that entail aspects of both classical dichotomously
distinguished knowledge forms (Hetmanek, Engelmann, Opitz, & Fischer, 2018). Hence,
potential effects of external scripts on both, domain-specific as well as domain-general
skills are of interest in the context of this doctoral thesis. In their meta-analysis, Vogel,

Wecker, Kollar, and Fischer (2017) summarize empirical research to investigate effects
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of collaboration scripts on domain-specific knowledge as well as on collaboration skills
(which can be considered rather domain-general knowledge). Twenty-two articles met
their inclusion criteria. These articles include 24 studies from various countries and
disciplines such as natural sciences, social sciences and technical disciplines with a total
of 34 comparisons. They found external scripts to be effective compared to unstructured
collaborative learning regarding the acquisition of domain-specific knowledge, however,
with a small effect size (d = 0.20). On the other hand, the overall effect size for
collaboration skills was substantial (d= 0.95). The subject discipline was identified as a
significant moderator for collaboration skills. External scripts were found to be especially
effective in that regard, when they are combined with content-specific scaffolds (e.g., a

worked example).

Empirical evidence regarding effects of external scripts specifically on critical
thinking skills is rather limited, but results from respective studies suggest that external
scripts can enhance critical thinking skills. For example, Schellens, van Keer, Wever, and
Valcke (2009) investigated effects of a collaboration script (with vs. without) on skills
associated with critical thinking (e.g. problem identification, problem exploration) of
university students (V= 35). Students had to discuss possibilities and constraints of e-
learning as a solution for educational problems in online discussions. The experimental
group was provided with a checklist that resembled the various critical thinking skills.
Students had to label their contributions accordingly, thereby indicating the contribution
to the discussion progress. Answers were coded with respect to critical thinking
categories such as outside knowledge or critical assessment. Students in the scripted
condition showed significantly more positive and less negative indicators of critical

thinking than students in the unscripted condition. In another study regarding the effects
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of external scripts on critical thinking, Y. H. Lee (2015) developed a computer-supported
external collaboration script based on the Script Theory of Guidance to facilitate critical
thinking skills of educational psychology students (V= 78) from a university in Taiwan.
The experimental group received an external script that specified how participants
should interact with regards to the mutual work on an article on wetland restauration
(pose and discuss questions based on headlines, read article individually, answer
questions and take notes, check if questions can be answered and complete notes),
whereas the control group did not receive further guidance. Students in the experimental
condition outperformed students in the control condition in a post-test (multiple choice)
regarding their overall scientific literacy skills (7 =.06). Y. H. Lee (2018) used the same
script successfully in another experiment with two groups (with script vs. without script)
to foster scientific reading skills of Taiwan psychology students (V= 85). No significant
differences were found in a post-test with multiple choice questions regarding scientific
reading skills. However, students in the scripted group scored significantly higher than

the unscripted group in a follow-up test (1 week; d= 0.48).

Taken together, empirical evidence suggests that external scripts can facilitate
skills that are related to critical thinking. However, scripts have not been applied in
research on the facilitation of such skills within the domain of social work. Therefore, it
is yet an open question to which extent they can facilitate such skills in social work

contexts.

4.4 Summary

This chapter introduced instructional approaches and scaffolds regarding the facilitation

of Evidence-based Practice and fallacy recognition skills. Chapter 4.1 outlined
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instructional approaches, specifically, more teacher- and more student-centered ones.
Teacher-centered approaches (chapter 4.1.1) structure learners’ learning processes to a
greater extent, while student-centered approaches (chapter 4.1.2) grant learners more
freedom in that regard.

Chapter 4.2 introduced Case-based Reasoning as an example for a rather student-
centered instructional approach in which learners learn with meaningful and authentic
problem-based cases. Such a learning process may facilitate experiences that can be
cognitively stored. If a learner encounters a scenario such as a problem-solving situation
that is similar to such a cognitively experience, recalling the experience that is most
appropriate in providing guidance on how to approach the similar problem may support
her in problem-solving processes. Empirical evidence suggests that Case-based
Reasoning is a promising means to facilitate skills that are closely related to fallacy
recognition skills (e.g., critical thinking). The effectiveness of Case-based Reasoning can
be further enhanced through scaffolds such as worked examples and external scripts.

Worked examples (chapter 4.3.1) are instructional means that provide a problem,
a solution process and an actual solution. They have been shown to be especially effective
in well-structured domains (e.g. mathematics), but empirical evidence suggests that they
can also be effectively applied in ill-structured domains (e.g., medicine). Therefore, it is
reasonable to assume that worked examples can also be effectively applied in an ill-
structured domain such as social work. Empirical evidence suggests that erroneous
worked examples might be especially promising in ill-structured domains (chapter
4.3.1.3). Furthermore, they can also be beneficial for learners that already hold some
prior knowledge. Effects (chapter 4.3.1.1) of worked examples can be explained with
Cognitive Load Theory (chapter 4.3.1.2). It was argued that worked examples reduce

cognitive load in the learner’s working memory during a learning process by pointing the

89



attention of the learner to aspects that are relevant for learning. That way, schema
acquisition becomes more likely. However, worked examples can be considered a rather
passive instrument (i.e., learners look at them without necessarily taking further action).
Scripts are a more active means in that they intend to induce further activities.

Scripts are knowledge structures that refer to the question how activities are
carried out (chapter 4.3.2.1). They can be internal (i.e, knowledge structures that
someone already holds) or external (i.e., knowledge structures that are externally
provided to induce and guide certain activities). It was argued that scripts prompt the
learner to apply the underlying principles of the worked examples. Chapter 4.3.2.2
outlined the Script Theory of Guidance as a theoretical account for an explanation
regarding the interplay of internal and external scripts. It was argued that internal scripts
entail four different components with a hierarchical order. When designing an external
script, the configuration of learners’ respective internal scripts should be considered to

provide them with an optimal Zone of Proximal Development.

90



5. Implications for the Empirical Studies of this Thesis

This chapter bridges the theoretical considerations (Part I) with the empirical studies
(Part II). Chapter 5.1 draws on specific parts of the theoretical considerations and
presents respective implications for the first empirical study, a systematic review
regarding the question how to teach the process of Evidence-based Practice as well as the
use of Empirically Supported Treatments in social work (chapter 6). Chapter 5.2 presents
conclusions that follow from the theoretical introduction for the second empirical study,
an experimental study about effects of worked examples and an external script on social
work students’ fallacy recognition skills in a case-based learning environment (chapter

7).

5.1 Implications for Empirical Study 1

Chapter 2 introduced Evidence-based Practice and its two approaches that are most
prevalent in social work, namely the process of Evidence-based Practice and Empirically
Supported Treatments. It was argued that, despite considerable amounts of criticism, it
is an important endeavor to implement and use these approaches in social work practice.
It was illustrated that empirical evidence suggests that their implementation lags and that
insufficient education of the approaches in the field of social work is one reason for this
shortcoming. Thus, the goal of the first study is to find out which instructional approaches
(chapter 4.1) are most promising to teach the use of Evidence-based Practice approaches
to social work students and social workers. A suitable methodological approach to tackle
this question is a systematic review. It provides means to systematically search for and

evaluate empirical studies that investigated educational means with the goal to facilitate
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knowledge about and the use of Evidence-based Practice approaches amongst social

work students and social workers (Higgins & Green, 2011; Liberati et al., 2009).

5.2 Implications for Empirical Study 2

In chapter 3 it was argued that skills that are related to argument evaluation are
considered important prerequisites for Evidence-based Practice and particularly for the
process of Evidence-based Practice. In this context, argument evaluation was
conceptualized as fallacy recognition (chapter 3.2). Subsequently, skills that refer to
fallacy recognition were specified as the skill to /dentify fallacies in social work decision-
making contexts, as well as the skill to explain why a fallacious argument is fallacious.
Both skills were summarized under the term fallacy recognition skills. The argument
model of Damer (2011) was introduced as a respective theoretical account as well as the
related five criteria for good argumentation (chapter 3.1 and 3.2). A fallacy was
conceptualized as an argument that violates one or more of these criteria for good
argumentation (chapter 3.2). It was outlined why it is important to investigate the most
effective ways regarding the facilitation of fallacy recognition skills in social work.
Towards that end, chapter 4.2 introduced Case-based Reasoning as a rather student-
centered instructional approach that seems to be promising in facilitating social work
students’ fallacy recognition skills. It was explained that student-centered approaches
can be particularly effective, when learners already hold some prior knowledge of the
subject matter. In this regard, it is reasonable to assume that advanced (e.g., sixth
semester) social work students may already hold some prior knowledge that is relevant
for argument evaluation. For example, social work students in Bavaria (Germany)
complete a field practice unit (20 weeks) in their fifth semester. There, they participate

directly in practical contexts that will most likely provide them with experiences in
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formulating professional arguments to arrive at a reasonable suggestion for the
potentially best intervention for a given client. Accordingly, a case-based learning
environment will be used for the second empirical study. The effectiveness of Case-based
Reasoning might be enhanced through scaffolds (i.e., a kind of support that guides a
learner through certain activities), namely worked examples and external scripts.
Worked examples (chapter 4.3.1) were introduced as a scaffold that show the learner a
problem, a solution process and the solution. That way, they point the learner’s attention
to aspects that are relevant for learning which may reduce extraneous load in a learner’s
working memory, thereby making schema acquisition more likely. Erroneous worked
examples were shown to be potentially effective in ill-structured domains and for
learners who already hold some prior knowledge. Social work can be considered an ill-
structured domain. Furthermore, it can be speculated that advanced social work students
hold at least some prior knowledge regarding argument evaluation (e.g., due to
experiences in their field practice). These insights must be taken into account when
designing the worked examples. While worked examples can be considered a rather
passive scaffold, scripts (chapter 4.3.2) were introduced as a more active one. External
scripts can induce activities (such as argument evaluation tasks, chapter 3.1) and guide
the learner in applying their related principles (e.g. criteria for good argumentation,
chapter 3.2). That way, external scripts can help a learner to approach a problem-solving
process in a potentially more ideal way, compared to the way in which she would tackle
a problem based on her current internal scripts (given that these internal scripts are
indeed less optimal than the provided external scripts). Accordingly, the goal of the
second empirical study is to investigate the effectiveness of worked examples as well as
of external scripts on social work students’ fallacy recognition skills in social work

decision-making contexts on the basis of Damer’s conceptualizations of arguments and
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fallacies within a case-based learning environment. A suitable methodological approach
regarding this question is an experimental study, since it allows to compare different
conditions and causal inferences due to randomization and potentially high internal

validity (Shadish, Cook, & Campbell, 2002).
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6 According to the study regulations (§ 17), Part Il contains one article published in (Study 1) and one
article submitted to (Study 2) international peer-reviewed journals.
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6. Study 1 - How to Teach Evidence-based Practice in Social Work: A

Systematic Review’

This article is published in the Journal of Research on Social Work Practice by SAGE and

can be accessed via the following URL:

https://doi.org/10.1177/1049731519852150

7 This article was co-authored by Ingo Kollar, Eileen Gambrill, Christian Ghanem and Sabine Pankofer.
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Abstract

Purpose: This article presents a systematic review of research regarding how best to educate social work students and prac-
titioners concerning of the process of evidence-based practice and/or the application of empirically supported treatments (ESTs).
Method: We conducted a systematic review with a narrative synthesis, largely following the Cochrane Handbook of Systematic
Reviews for Interventions and PRISMA reporting guidelines for systematic reviews and meta-analyses. Results: Twenty-seven studies
met our eligibility criteria. These consisted mostly of uncontrolled designs and their measures relied mainly on learners’ self-
perception regarding acquisition of declarative and procedural knowledge, motivation, and satisfaction. Reports were mostly
positive (88.7%). Conclusions: Research regarding the education of social work students and practitioners about the process of
evidence-based practice as well as ESTs is limited. Further investigation is needed concerning the effectiveness of specific teaching
methods using controlled designs and more rigorous outcome measures including observation of practice in real-life situations

and/or in role-plays.
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It has been argued that the process of evidence-based practice
(EBP) will contribute to making informed decisions that help
clients attain valued outcomes (Emparanza, Cabello, & Burls,
2015; Gambrill, 2006; Sackett, Richardson, Rosenberg, &
Haynes, 1997; Sackett, Rosenberg, Gray, Haynes, & Richard-
son, 1996). In EBP, compared to authority-based approaches
(Gambrill, 1999), currently available research related to partic-
ular clients is sought as well as information about client cir-
cumstances and characteristics including their preferences and
values, and clinical expertise is drawn on to integrate all infor-
mation. Uncertainty and ignorance as well as knowledge is
shared among professionals and clients. In authority-based
approaches, criteria such as consensus and tradition are relied
on in making decisions. Ever since EBP was promoted in social
work (Gambrill, 1999), it has sparked interest. Two different
approaches emerged: (1) the process of EBP and (2) empiri-
cally supported treatments (ESTs; promotion of specific inter-
ventions) also referred to as evidence-based interventions
(EBIs) or evidence-based practices (EBPs). In the following,
we will refer to all of these terms as ESTs for easier readability.
Since there are different views of (Rubin & Parrish, 2007) and
misconceptions about EBP (Gibbs & Gambrill, 2002), both
approaches are addressed in this review. To date, little is known
about how ESTs and/or the process of EBP are typically taught
in social work education (or if they are). Thus, the aim of this
article is to systematically describe the state of research on how
to best teach the process of EBP and/or ESTs to social work
students and practitioners as well as with regard to its quality.

Evidence-Based Practice: Two Different Approaches

There are two main different understandings of EBP. One is the
process of EBP as described in original sources in medicine
designed to help practitioners make informed decisions
(Haynes, Devereaux, & Guyatt, 2002; Sackett et al., 1996;
Straus, Richardson, Glasziou, & Haynes, 2011). A second
(ESTs) refers to interventions claimed to be effective by some
individual or organization. Both approaches are briefly dis-
cussed next (see Thyer & Myers, 2011, for an elaborated
distinction).

The process of EBP. The term “evidence-based medicine (EBM)”
was coined by Guyatt (1991; see Sur & Dahm, 2011, for a
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description of the history of EBM). In the process of EBP,
clinical expertise is drawn on to integrate relevant research
findings, and information about the clients’ unique circum-
stances and characteristics including their values and prefer-
ences, and hoped-for outcomes in order to arrive at informed
decisions. This process involves “the conscientious, explicit,
and judicious use of current best evidence in making decisions
about the care of individual [clients]” (Sackett et al., 1997, p. 2;
see also Sackett et al., 1996). Clinical expertise includes basic
skills of clinical practice, including relationship skills and the
practitioner’s individual experience (Haynes et al., 2002). The
process of EBP includes five steps as described in original
sources (Sackett et al., 1996; Straus et al., 2011).

1. Converting information needs related to practice
decisions into well-structured questions.

2. Tracking down, with maximum efficiency, the best
evidence with which to answer those questions.

3. Critically appraising that evidence for its validity,
impact (size of effect), and applicability (usefulness
in practice).

4. Integrating this critical appraisal with clinical expertise
and with a client’s unique circumstances and character-
istics including their values and preferences and making
a decision together with the client.

5. Evaluating the effectiveness and efficiency in carrying
out Steps 1-4 and seeking ways to improve them in the
future.

This approach requires a search for knowledge as well as for
ignorance such as lack of relevant research concerning a prob-
lem (Gambrill, 2019). Results are shared with clients to enable
informed decisions that are most likely to result in hoped-for-
outcomes for clients.

ESTs. The term “empirically supported treatments™ (other terms
include EBPs, empirically tested interventions, and EBIs)
refers to manualized interventions (e.g., cognitive behavioral
therapy, motivational interviewing) deemed to be “empirically
supported” based on related research (Thyer & Myers, 2011).
For example, the American Psychological Association 2005
Presidential Task Force on Evidence-Based Practice suggested
criteria for categories such as “well-established” (at least two
good group design studies or a large series of single case design
studies, study conducted with treatment manual, clearly spec-
ified sample characteristics) and “probably efficacious™ (e.g.,
two studies showing that a treatment is more effective than a
waiting-list control group, Task Force, 1993).

Implementation of EBP in Social Work

Even though EBP has become an intensively discussed topic
within social work, its implementation in social work practice
still lacks behind. With regard to EBP as a process, Pope, Roll-
ins, Chaumba, & Risker (2011) found in a survey of social
workers (n = 200) in the United States that, although 83%

agreed or somewhat agreed to be familiar with social work
databases, only 56% agreed or somewhat agreed that they used
relevant research to answer clinical questions (range: agreed,
somewhat agreed, undecided, somewhat disagree, disagree). In
a survey by Parrish and Rubin (2012) of 688 social workers
carried out in Texas (a 21% response rate), it was found that
few social workers indicated on a 5-point Likert-type scale that
they “often” or “very often” use the Internet to search for the
best evidence to “guide practice decisions” (32.8%), “read
about research evidence to guide practice decisions” (37.8%),
“inform clients of the degree of research evidence supporting
alternative intervention options™ (25.6%), and “engage in all
steps of the EBP process™ (15.1%). With regard to ESTs, Mor-
ago (2010) reported that 42.6% of 155 social workers and
social care professionals indicated the level of implementation
of ESTs in their respective agency as “very poor” and 40% as
“modest” in a survey conducted in the UK (range: very poor,
modest, good, excellent).

Research in a variety of professions has shown that imple-
mentation of EBP is difficult due to numerous barriers (e.g.,
Gray, Joy, Plath, & Webb, 2012; Scurlock-Evans & Upton,
2015). Skill and knowledge may be lacking. There may be
insufficient preparation to use EBP (Teater & Chonody,
2018), unsound training (Bellamy, Bledsoe, & Traube, 2006),
negative attitudes toward EBP (Murphy & McDonald, 2004),
and diverse views of EBP (Rubin & Parrish, 2007). Therefore,
social workers may be ill-prepared to use either ESTs and/or
the process of EBP. It is important to identify effective educa-
tional interventions (EIs) to help students and practitioners to
acquire and use related knowledge and skills if these enhance
success in helping clients.

Systematic Reviews on EBP Education in Other Areas

The production of systematic reviews has greatly increased
over the past decades. Yet, many reviews have been criticized
as flawed (Ioannidis, 2016). There are a number of systematic
reviews concerning the process of EBP in medicine. Aglen
(2016) conducted a systematic review with 39 articles to pro-
vide an overview of strategies used to teach the process of EBP
to nursing students at the bachelor level. Most studies (n = 31)
used a qualitative, descriptive design and a formative evalua-
tion; the focus was on students’ satisfaction with the Els. Aglen
(2016) concluded that a key issue in teaching the process of
EBP was that nursing students do not see how research findings
can contribute to their practice. She argued that teaching
critical thinking and an emphasis on clinical problems are
important aspects in teaching the process of EBP. Dizon,
Grimmer-Somers, and Kumar (2012) reviewed six studies (four
randomized controlled trials and two studies that used a single
group pre—posttest design) regarding the effectiveness of train-
ing programs for the process of EBP to improve the knowledge,
skills, attitudes, and behavior of allied health professionals
(e.g., physiotherapists, speech pathologists). They concluded
that training had significantly positive effects on all of the
aforementioned constructs. Kyriakoulis et al. (2016) reviewed
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20 studies (4 controlled and 16 uncontrolled trials) to find the
best strategies and methods to teach the process of EBP to
undergraduate health students. They concluded that a multi-
faceted approach that entails a combination of methods like
lectures, computer sessions, small group discussions, journal
clubs, and assignments was more likely to improve learners’
EBP knowledge and motivation than interventions offering
only one of these methods or no intervention. Patelarou et al.
(2017) reviewed 20 studies (3 controlled trials and 17 uncon-
trolled) to find the best teaching strategies and methods used to
teach the process of EBP to health professionals and found that
an increase in EBP competencies and attitudes was reported in
nine of them. These authors also recommend a multifaceted
teaching approach. In addition, they reported that online Els
are effective in enhancing practitioners’ claimed motivation to
use the process of EBP. They also reported that online inter-
ventions were not effective in achieving changes in self-reports
of behavior (however, the review also offered some data that
support the effectiveness of online interventions regarding EBP
behavior).

All of these reviews were conducted in fields different from
social work. We could not find a review regarding teaching
EBP in social work—neither with respect to the process of EBP
nor the application of ESTs. Thus, a systematic review of
research on how to teach EBP in social work is lacking.

How to Teach EBP: Instructional Approaches and
Knowledge Application

The question how to best teach the process of EBP and/or ESTs
can be tackled from different perspectives. One research com-
munity that is particularly concerned with the teaching of com-
plex skills is the Learning Sciences community (e.g., Fischer,
Hmelo-Silver, Goldman, & Reimann, 2018; Sawyer, 2009; see
Hoadley & van Heneghan, 2012, for a brief history of the
Learning Sciences and their implications for instructional
designs). To categorize different teaching approaches, Learn-
ing Sciences research has repeatedly differentiated between
“teacher-centered” approaches on the one hand (approaches
that view the teacher as the main instance regarding what and
how to learn in the classroom) and more “learner- or student-
centered” approaches on the other hand (approaches that pro-
vide leamers with more freedom regarding how to structure
their learning process). It is argued that these concepts provide
a useful analytical segregation for empirical research on Els
and its potential implications (see Hmelo-Silver, Duncan, &
Chinn, 2007; Kirschner, Sweller, & Clark, 2006; Sweller,
Kirschner, & Clark, 2007, for a critical discussion of this
dichotomy). Direct instruction (DI, e.g., Slavin, 2018) is an
example for the teacher-centered approach. Problem-based
learning (e.g., Hmelo-Silver, 2004) is an example of the
student-centered approach. In the following, we describe the
two approaches and their respective examples in more detail.

Teacher-centered instructional approaches. The basic idea of
teacher-centered approaches is to have a teacher to support

student learning by providing information that explains con-
cepts and procedures (Kirschner et al., 2006) optimally in a
way that “fits” the human cognitive architecture (especially not
to overstrain leaners’ working memory capacity; Sweller,
Ayres, & Kalyuga, 2011). DI is an example of this approach.
Slavin (2018) suggests seven steps to apply this approach in an
ideal way: (1) define learning goals and provide a syllabus, (2)
activate prior knowledge, (3) present new subject matter in a
structured and efficient way, (4) use comprehension checks like
questions, (5) let learners apply previously presented knowl-
edge, (6) induce further elaboration (e.g., homework), and (7)
assess performance and give feedback. In a meta-meta-
analysis, Hattie (2009) reported an average effect size of d =
.59 for DI in comparison with other traditional teaching
approaches. If delivered correctly, DI helps to avoid exposing
too much load on the leaners’ working memory (Sweller et al.,
2011). However, knowledge acquired through teacher-centered
approaches often remains inert, that is, it is often difficult for
learners to use this knowledge for problem-solving. One pos-
sible explanation is that the acquisition of knowledge is
context-bound. Transferring that knowledge to a situation that
is very different from the situation in which it was acquired can
be very difficult (Barnett & Ceci, 2002). Situated (e.g., student-
centered) approaches have been developed to tackle this issue
(Renkl, Mandl, & Gruber, 1996).

Student-centered instructional approaches. In student-centered
instructional approaches, learners are granted a more active
role. This is achieved by presenting learners more complex and
practical problems that they are supposed to solve either alone
or in groups but optimally guided by a teacher or tutor. One
example is problem-based learning (PBL; Barrows & Tam-
blyn, 1980; Hmelo-Silver, 2004). In PBL, after the presentation
of a problem, students discuss possible explanations for it.
Discussing the problem before receiving any further instruc-
tions is important to activate and evaluate prior knowledge and
discover knowledge gaps that should trigger interest and moti-
vation to find out more about the problem (Loyens & Rikers,
2011). In PBL, students learn by solving complex real-world
problems and reflect on their experiences guided by a teacher
or a tutor (Hmelo-Silver et al., 2007). In Hattie’s (2009) meta-
meta-analysis, the average effect of PBL on student achieve-
ment compared to more traditional approaches was rather small
(d = .15). Yet other research shows that PBL has particular
advantages in comparison with other instructional approaches
regarding the acquisition of skills and application-oriented
knowledge (Dochy, Segers, van den Bossche, & Gijbels,
2003; Gijbels, Dochy, van den Bossche, & Segers, 2005;
Schmidt, van der Molen, Te Winkel, & Wijnen, 2009). Since
EBP is supposed to be applied in real-world settings (it is
application-oriented knowledge), student-centered approaches
like PBL might be more effective in teaching EBP than
strongly teacher-centered approaches like DI. Indeed, Tian,
Liu, Yang, and Shen (2013) found PBL to be more effective
in teaching the process of EBP compared to a lecture-based
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approach in a randomized controlled trial with medical post-
graduates (n = 103).

Knowledge application. Since EBP can be considered
application-oriented knowledge, it is important to explore how
knowledge is applied within learning processes, for example,
working with a fictional case or with real clients (or if knowl-
edge is applied at all). The concept of “situated cognition”
tackles the importance of knowledge application during the
learning process. The basic idea of situated cognition is not
to focus only on isolated aspects like cognition, but take into
account the individuals and their actions as well as the situation
in which practice takes place (Wilson & Myers, 2000). Propo-
nents of situated cognition such as Lave (1988) assume that
during the learning process knowledge cannot be decontextua-
lized, transmitted, and then applied in another context (see
Gruber, Law, Mandl, & Renkl, 1996, for an overview of situ-
ated learning models). She found that skills learned in informal
environments are rarely generalized but remain connected to
the contexts and the circumstances in which they are acquired.
She emphasized the importance of everyday practice and the
necessity to embed learners in social communities that support
participation and increasingly independent application of skills
in relevant settings (see more recent research concerning the
importance of deliberate practice in enhancing expertise such
as Rousmaniere, Goodyear, Miller, & Wampold, 2017).

Effects of Els

Much research is interested in studying the effects of certain
Els on desired outcomes. An effect is the difference between
what happened when people received an intervention and what
would have happened if they had not received it (Shadish,
Cook, & Campbell, 2002). One important outcome is knowl-
edge acquisition that may be declarative and/or procedural
(Anderson, 1996). Declarative knowledge (knowing what)
refers to knowledge about facts, concepts, and principles. Pro-
cedural knowledge (knowing how) refers to skills and actions.
Researchers are also interested in effects of Els on other vari-
ables such as learner’s motivation to engage with the subject
matter (e.g., Ruzafa-Martinez, Lopez-Iborra, Armero Bar-
ranco, & Ramos-Morcillo, 2016). The development of standar-
dized instruments to measure social workers’ attitudes toward
and intentions to use EBP suggest that motivation toward EBP
is an important construct related to Els in social work (Aarons,
2004; Aarons et al., 2010; Rubin & Parrish, 2010). Finally, the
learner’s satisfaction with an EI is also an outcome that is often
measured in EI studies.

Qudlity of Empirical Intervention Studies

To determine the effectiveness of an EI on relevant dependent
variables, it is important to consider the methodological quality
of related empirical studies. Study quality can be operationa-
lized at different levels including rigor in design and reliability

and validity measures. Both concerns are affected by risk of
bias which we also discuss.

Rigor in design. Studies that lack a controlled design can be
problematic in identifying effects and do not support strong
causal inferences (Shadish et al., 2002). This does not mean
that discovery of important aspects of learning is restricted to
well-controlled experimental research (Hoadley & van Hene-
ghan, 2012). Yet the inclusion of a control group is a sign of
quality with regard to claimed effects, especially for quantita-
tive methods. Nevertheless, Yaffe (2013) notes that most eva-
luation studies in social work education do not apply a
controlled design. Qualitative research usually has other goals
than detecting a causal relationship such as reconstructing
interpretative patterns or exploring learners’ individual adapta-
tions of knowledge. Qualitatively oriented researchers may
speculate about what would have happened if a causal factor
was missing (Johnson & Christensen, 2013).

Reliability and validity. Reliability refers to how consistently a
construct is measured. One way to estimate the reliability of
a measure is to examine its internal consistency, how closely
items on a measure are related by calculating the Cronbach’s o.
An alternative is examining stability of a measure by adminis-
tering this at different times and examining scores. Validity
refers to whether a measure actually reflects the construct of
interest. Different kinds of validity include content validity (do
items accurately reflect the domain of interest?), construct
validity including convergent (are two constructs that should
theoretically be related in fact related?) and divergent/discri-
minant validity (are two constructs that should theoretically be
not related in fact not related?), criterion validity that includes
concurrent validity (relationship between test scores and criter-
ion scores obtained at the same time), and predictive validity
(relationship between test scores obtained at one point in time
and criterion scores obtained at a later time). Self-report mea-
sures may not reflect behavior in real-life settings. Relying
solely on learners’ perceived learning is problematic since
we tend to overestimate our knowledge (Kruger & Dunning,
1999; Snibseer et al., 2018). Instead, when assessing knowl-
edge and its use, observation of performance in real life or
simulated work settings using valid measures is preferable
(Johnson & Christensen, 2013). Thus, the “measurement
strategy” (performance tests vs. self-report) of a study is a
particularly important aspect of validity in our review.

Risk of bias. Bias refers to systemic error in one direction. Fac-
tors that may contribute to such bias are, for example, incom-
plete outcome data (attrition bias) or selective outcome
reporting (reporting bias; Higgins & Green, 2011). Risk of bias
assessment is closely connected to the type of empirical data
used, the theoretical rationale drawn on and the unique circum-
stances of a study. Different methods to assess risk of bias exist
and the method used in a particular review should be selected
with reference to the methodological features relevant to the
included studies (Liberati et al., 2009).
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Objectives and Research Questions

The aim of this study is to describe and review research on Els
used to teach the process of EBP and/or ESTs to social work
students and practitioners and their effects on various depen-
dent variables (such as knowledge, motivation, and satisfac-
tion), considering the quality of the studies. We investigated
the following research questions:

Research Question 1: What Els are applied in research
on EBP education in social work? Given the potentials
of more student-centered approaches regarding the
acquisition of application-oriented knowledge, we
were particularly interested in the extent to which such
approaches have been used in related research. And,
was knowledge applied during the learning processes
and if so, how?

Research Question 2: What are the effects of these Els?
We are interested in effects regarding the acquisition
of both declarative and procedural knowledge, moti-
vation toward EBP, and satisfaction with the EIs.

Research Question 3: What is the methodological qual-
ity of the studies? To what extent did studies use con-
trolled designs and reliable and valid measures? We
are especially interested in the studies’ measurement
strategies (performance tests vs. self-report) and their
risk of bias.

We carried out a systematic review to answer these ques-
tions. Due to the varied means of data collection and analysis in
research reports (qualitative, quantitative, and mixed methods)
as well as the heterogeneity of designs, samples, and interven-
tions, we did not conduct a meta-analysis. Instead, we provide a
narrative synthesis.

Method

We largely followed the Cochrane Handbook of Systematic
Reviews for Interventions (Higgins & Green, 2011) in conduct-
ing our review. However, we used different criteria to estimate
risk of bias since the criteria suggested in the handbook focus
mainly on well-designed randomized controlled trials that were
rare in our sample (see later discussion of risk of bias). We
followed the preferred reporting items for systematic reviews
and meta-analyses (PRISMA) reporting guidelines regarding
pertinent categories (Liberati et al., 2009).

Eligibility Criteria

We included studies that met the following criteria. First, the
studies had to be empirical. Second, the studies had to include
one or several interventions designed to help participants
develop relevant declarative and/or procedural knowledge
and/or motivation regarding ESTs and/or the process of EBP
(studies that address both approaches are labeled as “Both”).
Studies solely interested in learners’ satisfaction with a partic-
ular EI were not included. Third, the sample used had to consist
at least partially of social workers or social work students.

Table I. Search Terms Used to Find Relevant Studies for a Systematic
Review of Educational Intervention Studies to Teach the Process of
EBP and/or ESTs in Social Work.

Construct Search Term(s)

Field
EBP

Social Work*

Evidence N1 based
Evidence NI support
Evidence N1 informed
20R3OR4

Teach*

Train*

Workshop

Educat*

Curricul®

Apprais*

Implement*®

Attitud*

Learn*

Instruct®

Course

Foster

Facilitat®

Appl*

60OR7OR8OR9ORIOORIIORI20R I3 OR
14OR I5OR I6 OR17OR I8 OR 19

I AND 5 AND 20

Educational
concepts

Combined
Terms

Note. EBP = process of evidence-based practice and empirically supported
interventions; NI = near/n, “near” searches for instances of the search term
in any order, “n" specifies number of terms between the search terms (e.g.,
“based on evidence” would be a possible result). Syntax (e.g., N/I, near/l) was
adjusted due to the requirements of the respective database.

Fourth, only studies in English or German language were
included (see Online Appendix Table Al for a detailed descrip-
tion of the eligibility criteria).

Literature Search

We carried out a bibliographic search to locate relevant articles
using search terms grouped into the following categories: field,
EBP, and educational concepts (see Table 1). We used a filter
of “peer-reviewed” to identify publications subject to some
kind of quality control. We searched in the following databases
using the combined terms (see Table 1): Social Services
Abstracts, Sociological Abstracts, Applied Social Sciences
Index and Abstracts, SocINDEX, PsychINFO, ERIC, Social
Service Citation Index, and Social Care Online. The search
was carried out in December 2017. In addition, we hand-
searched the Journal of Evidence-Based Social Work since it
is particularly concerned with research on EBP in social work.
Furthermore, we handsearched the special issue of 2015 of
Research on Social Work Practice regarding the Houston Brid-
ging the Research-Practice Gap Symposium, and we also per-
formed a snowball search for relevant articles in the references
of already retrieved articles.
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Table 2. Interrater Reliability for Eligibility Criteria.

Eligibility Criteria

Interrater Reliability/

Screening Rounds Empirical  Intervention Sample EBP
K 0.78 0.82 0.62 (1.0)* 1.0
Screenings 3 8 4 4

Note. EBP = process of evidence-based practice and empirically supported
interventions, k = Cohen’s Kappa.

*The low K value for “sample” occurred with only one conflict (interrater
agreement was 87.5%) due to binary coding (social work vs. no social work).
After achieving consensus for this one case, k for sample was |.0.

Study Selection

Two independent coders used the described eligibility criteria
to review abstracts of >10% of all potentially relevant articles
using a binary code (study to be included vs. study not to be
included), until a sufficient interrater reliability (IR; Cohen’s
Kappa coefficient = k) was reached. When a screening failed
to attain a sufficient IR, conflicting cases were resolved
through discussion, the coding scheme was adjusted

accordingly and a new screening conducted with a new set of
>10% of all articles in an interactive process. Table 2 provides
an overview of the eligibility criteria and their respective K
values as well as the screening rounds needed to attain these
values.

After a sufficient k was attained for all eligibility criteria,
the remaining articles were coded by the first author. The 52
articles that remained after abstract screening were subject to a
full text screening by the first author (see Figure 1 for a visua-
lized description of the inclusion and exclusion process).

Data Extraction

We defined a set of variables (see Table 3) to answer our
research questions and extracted respective data from the arti-
cles. The procedure of data extraction differed with respect to
different variables.

Descriptive variables. Variables that are rather descriptive in
nature such as location where a study was conducted or the
duration of an EI were not coded but directly extracted.

Records identified through database
searching (r = 2085)

Additional records identified through

other sources (» = 13)

Excl of

*  Duplicates (1 = 982)

Abstract Screening
(n=1116)

Potentially relevant articles

Exclusion of
« Not empirical (12 = 711)

« No intervention (n = 293)
« No social work sample (7 = 29)
+ NoEBP (n=31)

Potentially relevant articles
Full Text Screening (7 = 52)

Exclusion of
Not empumical (n = 2)
+ No intervention (= 16)

NoEBP (n=4)
No English/German (n= 1)
No access to article (n=1)

.

Articles for Review (n=28)

Figure 1. Flow diagram of the inclusion and exclusion process of studies for the review. Two of the 28 articles refer to one study, thus we

analyzed 27 studies.
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Table 3. Variables.
Variable Description/Subcodes IR
Preliminary analysis
Location The location where the study was conducted N/A
Sampling method Procedure for selecting sampling members N/A
Sample The sample must contain at least one social work student (BSW, MSW, PhD) or social worker (e.g., consensus
case manager, clinical supervisor, field instructor). It may also contain other professionals (e.g.,
nurses, psychologists).
Subcodes: “BSW,” “MSW,” “PhD,” “social worker,” “mixed social work” (social work students and
social work professionals), “mixed students” (social work students as well as students from
other profession/s, e.g., BSW and psychology students), “mixed professionals” (social workers as
well as professionals from other profession/s, e.g., social workers and nurses), and “mixed”
(students and professionals from social work and other profession/s)
Sample size The sample size of a studies’ sample N/A
Gender Subcodes: “exclusively female” (the sample consisted entirely of females), “predominantly female” « = 1.00
(75% or more were female), “mixed” (females and males were both below 75%), “predominantly
male” (75% or more were male), and “exclusively male” (the sample consisted entirely of males)
Age The variable “age” refers to the mean age of the sample. If the mean was not provided, the median k = 0.75
was extracted.
Subcodes: “under 30,” “between 30 and 40,” “between 40 and 50,” and “between 50 and 60”
Ethnic diversity Refers to the question whether a study was based on an ethnically diverse or homogenous sample N/A
Intervention Refers to the question whether the educational intervention was a workshop, a lecture, a university N/A
course, and so on
Duration The duration of a particular educational intervention N/A
Steps in EBP process The steps of the EBP process which were addressed by a particular educational intervention N/A
EST The EST (e.g., cognitive behavioral therapy, motivational interviewing) addressed by a particular ~ N/A
educational intervention
Research Question |—Els
Instructional Subcodes: “teacher” (e.g., a teacher-centered lecture in which an instructor is attempting to consensus
approach transmit knowledge), “student—teacher” (e.g., a workshop in which instructional parts alternate
with problem-based small group work), or “student” (e.g., a student-centered educational
intervention that offers a lot a freedom for the learners to apply new knowledge, e.g., with the
combination of self-dependent work with real clients)
Knowledge Knowledge application refers to the realness of the El's case-based content. consensus
application Subcodes: “real-world practice” (e.g., the learner applies content from the El with actual clients),
“case-based” (e.g., the learner applies content from the El in a fictional social work case), or “not
case-based” (the El does not require to apply knowledge with social work cases)
Research Question 2—Effects
Tested declarative Declarative knowledge (knowing what) of EBP, measured and subsequently assessed by a third ~ consensus
knowledge person
Subcodes: “positive effect” (e.g., increase of the mean from pre- to postmeasurement, citations from
participants, or conclusions of researchers that imply a positive effect, e.g., “Through the
workshop | realized the importance of empirical research for daily practice”), “no effect” (e.g.,
conclusions of researchers that no differences between pre- and postmeasurement occurred),
and “negative effect” (e.g., decrease of the mean from pre- to postmeasurement)
Tested procedural Procedural knowledge (knowing how) of EBP, measured and subsequently assessed by a third Kk = 1.00
knowledge person
Subcodes: See “tested declarative knowledge”
Perceived declarative Declarative knowledge (knowing what) of EBP, measured with a self-report instrument (e.g., Kk = 0.62
knowledge Questionnaire)
Subcodes: See “tested declarative knowledge”
Perceived procedural Declarative knowledge (knowing what) of EBP, measured with a self-report instrument (e.g., K = 0.67
knowledge Questionnaire)
Subcodes: See “Tested Declarative Knowledge”
Motivation Attitude toward EBP, feasibility, intentions to use, interest in research, ability to make connections consensus
between research and practice, and so on
Subcodes: See “tested declarative knowledge”
(continued)
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Table 3. (continued)

Variable Description/Subcodes

IR

Satisfaction

Satisfaction, perceived usefulness or helpfulness of the participants with the intervention.

consensus

Subcodes: “positive effect” (e.g., a score above 75% in a postmeasurement, e.g., 8 out of [0 in a 10-
point Likert-type questionnaire, citations from participants, or conclusions of researchers that
imply satisfaction, e.g., “overall, participants found the training very useful”), “no effect” (e.g., a
mediocre score in a postmeasurement, e.g., 5 out of 10 in a 10-point Likert-type questionnaire),
and “negative effect” (e.g., a score below 25% in a postmeasurement, e.g., 2 out of 10 in a 10-

point Likert-type questionnaire)

Research Question 3—Quality
Design

The design was determined by coding the points of measurement (PoM) of the variables of
Research Question 2—effects. These variables are depicted in hierarchical order with “tested
declarative knowledge” being of the highest and “Satisfaction” of the lowest interest.

consensus
(motivation)
Kk = 0.62-1.00

Subcodes for the PoM of each variable: pre, post, follow-up, post follow-up, pre-post, pre follow-up,
and pre-post follow-up. These codes are depicted in hierarchical order with “pre” being the least
and “pre-post follow-up” being the most desirable subcode. The subcode “prerepeated” was
added later on for one particular study. The design was determined through () the outcome of
highest interest and (2) the most desirable PoM (pre-post over post-only, pre-post follow-up

over pre-post)
Measure instrument

strategy third person or not.

Refers to whether the measurement instrument implied a subsequent performance assessment by a

consensus

Subcodes: “test” (e.g., observation, knowledge test, vignette), “perception” (e.g., focus groups,
interview, Likert-type scale questionnaire) or a combination of “both”

Analysis paradigm Refers to the methods of analysis.

Kk = 0.82

Subcodes: “qualitative” (e.g., content analysis), “quantitative” (e.g., inferential statistics), or “mixed
methods” (qualitative and quantitative methods)

Reliability
Validity

Measures of reliability (e.g., Cronbach’s o) of an applied measurement instrument
Refers to the validity of an applied measurement instrument. If a measure was claimed to be valid, N/A

N/A

we only included information on validity if we could locate other studies in support of these

claims
Risk of bias

The Mixed Methods Appraisal Tool was used to assess the studies’ risk of bias (Pluye etal., 2011) 75-100%

Note. EBP = process of evidence-based practice and empirically supported treatments; IR = interrater reliability; k = Cohen’s Kappa; % = interrater agreement;

N/A = not applicable (descriptive variable); El = educational intervention.

Coded variables. To code variables that were not descriptive in
nature such as instructional approaches or knowledge applica-
tion, we developed and iteratively refined a standardized data
abstraction form. A number was allocated to each subcode and
studies were coded numerically. All studies were coded by two
independent coders using >20% of the relevant articles until a
sufficient IR (k > 0.60) was attained. The remaining articles
were coded by the first author. We encountered a great deal of
vague or missing descriptions (we contacted eight authors to
ask for request additional information and three answered).
Thus, all ratings for variables with which we experienced prob-
lems to attain a sufficient IR were double coded by two coders
based on consensus. Table 3 provides an overview of all coded
variables, their operationalization, and their IR.

Risk of bias assessment. The Mixed Methods Appraisal Tool
(MMAT) was used to assess the studies’ risk of bias (Pluye
etal., 2011). The MMAT was developed for use with systema-
tic reviews that include quantitative, qualitative, and mixed
method studies. It has been validated with regard to content
validity (Pace et al., 2012; Pluye, Gagnon, Griffiths, &

Johnson-Lafleur, 2009, 2011). Its reliability ranges from k =
0.21 to 1.00. This tool needs improvement, especially regard-
ing qualitative studies (Souto et al., 2015). The MMAT consists
of various questions that differ with respect to the data collec-
tion and analysis used in a study. It consists of four questions
each for qualitative studies, randomized controlled trials, non-
randomized trials, and quantitative (descriptive) studies and
three questions for mixed methods studies. Mixed methods
studies are rated using these questions as well as qualitative
questions and the respective quantitative questions. An exemp-
lary question for mixed method studies would be “Is the inte-
gration of qualitative and quantitative data relevant to address
the research question (objective)?”” Response options are yes,
no, or don’t know (not enough information available). An over-
all score could be allocated to the studies, ranging from 0 (all
questions answered with no) to 4 (all questions answered with
yes). We used binary coding, simply using yes or no, since
don’t know results in the same rating as no. One (>10%) study
of each paradigm (n = 6; quantitative studies could be quanti-
tative, quasi-experimental or experimental) was rated by two
independent coders. Paradigms were determined by the studies
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“analysis paradigm” and “design.” After two screenings, a suf-
ficient interrater agreement was achieved for each paradigm
(range: 75-100%). Remaining studies were coded by the first
author. Results based on the MMAT should be treated with
caution given the many judgments involved, some based on
unclear criteria. Thus, overall scores for the specific studies
are not given in this review. However, a summary will be
provided to indicate the overall risk of bias of evidence gener-
ated with this review.

The variables “sample size,” “reliability,” and “effects” may
have been simplified for evidence aggregation and/or easier
readability in the following sense.

2

Sample size. To determine a study’s sample size, we
extracted the number of participants who completed the postt-
est. If a study involved a pretest, we extracted the number of the
participants who completed both pre- and posttests. If the study
reported more than one outcome of interest, we extracted the
smallest of the provided numbers. For example, if a study
measured “motivation” of 34 participants and also
“satisfaction” of 31 participants, 31 was extracted as the sample
size. The same was done for follow-up sample sizes.

Reliability. If multiple values for measurements of internal
consistency were reported for subscales relevant to a single
dependent variable (DV), the range was reported (e.g., for fea-
sibility, o = .76; attitude, o = .89; and intentions to use, o =
.63, we reported o = .63—.89 for motivation). If multiple inter-
nal consistency values were reported for various points of mea-
surement, we computed the mean (e.g., pretest, o = .90;
posttest, o = .89; follow-up, o. = .93; then we report, o = .91).

Effects. With respect to “effects” derived from quantitative
results, we extracted the reported means, the standard devia-
tions, and p values (see Online Appendix Table A2). However,
note that significance testing is increasingly criticized because
of misleading implications (Wasserstein, Schirm, & Lazar,
2019). If studies reported several items (e.g., from a survey)
that referred to the same DV, we calculated the mean of the
items. If n was reported for each item, we computed a weighted
pooled mean. Regarding qualitative results, we extracted
quotes from participants or conclusions of researchers that
imply an effect on a DV (e.g., “Through the workshop I rea-
lized the importance of empirical research for daily practice”).
We summarized all extracted data as positive (+), no (o), and
negative (—) effect (see Table 5). Regarding the variable satis-
faction, (+) was interpreted as a high, (o) as amedium, and (—)
as a low level of satisfaction. Some studies had additional
objectives that went beyond the examination of the EIs’ effects
on social workers. For instance, some studies were interested in
clients’ perceptions of an EST delivered after providers
received training using a particular EST. However, only objec-
tives, measures, and effects regarding the facilitation of EBP
knowledge, motivation, and/ or satisfaction with the EI were
extracted for this review.

Variables

To answer our research questions, the articles included in this
analysis were coded with respect to a broad range of variables.
Regarding Research Question 1, we coded them with respect to
the instructional approach of the respective EI and how (or if)
learners had to apply EBP knowledge (knowledge application).
With respect to Research Question 2, we coded descriptive as
well as procedural EBP knowledge, motivation toward EBP,
and the learners’ satisfaction with the EI. Concerning Research
Question 3, we coded the studies’ design, their measure instru-
ment strategy (whether data collected by a measure instrument
referred to a performance test or the learners’ self-assessment
of their knowledge) as well as the studies’ analysis paradigm
(the methods of analysis). Furthermore, we coded the articles
with respect to a number of background variables, to character-
ize the studies’ broader circumstances in a preliminary analysis
(see Table 3). All variables are described in more detail in
Table 3.

Results
Study Selection

Our search across the different databases revealed 2,085 hits.
Handsearching the Journal of Evidence-Based Social Work
revealed another three potentially relevant articles. Further-
more, hand-searching the special issue of 2015 of Research
on Social Work Practice regarding the Houston Bridging the
Research-Practice Gap Symposium revealed no potentially rel-
evant articles and 10 additional articles were identified with a
snowball search. We ended up with 2,098 potentially relevant
articles. Figure 1 provides a detailed overview of the inclusion
and exclusion process.

One reason for the large discrepancy between the initially
identified articles and the final sample lies in the large number
of duplicates (n = 982), resulting in a search in eight different
databases. Another reason might be our broad inclusion criteria
yielding many conceptual articles. One article was only avail-
able in Spanish. The first author of this article was contacted
via e-mail and she confirmed that no English version was
available. In the case of one article that was not accessible to
us, we contacted all three authors by e-mail. No one replied.
Thus, we ultimately analyzed 28 articles that refer to 27 studies
(two different articles refer to the same study).

Preliminary Analysis

Fifteen (55.5%) studies were conducted solely with social work-
ers and/or social work students. Eleven studies (40.7%) did not
provide any information on the age of the participants and six
(22.2%) did not provide information on gender. Table 4 provides
an overview of the samples including information on age and
gender for studies that represent the two different approaches
(the process of EBP and ESTs).

Twenty-three studies were conducted in the United States,
three in the UK, and one in Israel (see Table 5). All studies used
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Table 4. Sample Characteristics.

EBP Approaches
Sample Characteristics Total, n (%) EBP, n (%) ESTs, n (%) Both, n (%)
All studies 27 (100) 13 (48.1) 12 (44.4) 2 (7.4)
Sample
Social work
MSW 6 (22.2) 4 (14.8) 2(74) 0
Social worker 5(18.5) 4 (14.8) 1 (34) 0
BSW 3(1L1) 1 (3.7) 2 (74) 0
Mixed social work 1 (3.7) 0 0 1 (3.7)
Mixed professions
Mixed professionals 9 (333) 4 (14.8) 5(18.5) 0
Mixed 1(3.7) 0 1 (3.7) 0
Mixed students 1(3.7) 0 1 (3.7) 0
Unknown 1 (3.7) 0 0 1 (3.7)
Age
Under 30 5(18.5) 2(74) (1.1 0
Between 30 and 40 5 (24.1) 1 (3.7) 3(11.1) 1 (3.7)
Between 40 and 50 6 (22.2) 4 (14.8) 2(74)
Unknown 11 (40.7) 6(22.2) 4 (14.8) 1(3.7)
Gender
Exclusively female 1 (3.7) 0 1 (3.7) 0
Predominantly female 14 (51.9) 6 (22.2) 7 (25.9) 1 (3.7)
Mixed 6 (22.2) 2(74) 4(14.8) 0
Unknown 6 (222) 5(18.5) 0 1 (3.7)

Note. EBP = process of evidence-based practice; ESTs = empirically supported treatments.

nonprobability sampling. Sixteen studies used convenience
samples, 10 studies used purposive samples (participants ful-
filled certain eligibility criteria), and one study did not provide
information on its sampling method. Nineteen studies provided
information on the ethnicity of participants. All used diverse
samples. The majority of the studies evaluated a university
course (n = 10). Intervention time ranged from 5.5 hr to 9
months for self-regulated trainings and from 7 hr up to one
semester for courses and workshops. Five studies focused on
enhancing skills in the process of EBP, addressing all five steps
in the process. Another five studies, two of which attempted to
facilitate both the process of EBP and ESTs, addressed steps
one to four in the process. Two studies addressed only Step 3
(critical appraisal) and another two studies addressed Step 4 to
some extent (applying research evidence in practice).

Main Characteristics

In line with the PRISMA guidelines (Liberati et al., 2009),
Table 5 provides an overview of the study characteristics.

Research Question |: Els

Our first research question concerned characteristics of Els
focused on, including instructional approaches and knowledge
application. As for instructional approaches, a “student—
teacher” approach was used in 15 (55.6%) of the Els and a
“student” approach in 5 (18.5%) meaning that 74.1% of the
Els entailed, at least to some extent, student-centered elements.

Two thirds of these studies concerned EBP as a process, focus-
ing on certain steps in the process (see Figure 2).

With respect to knowledge application such as working with
a fictional case in classroom, working with simulated or real
clients and so on, 13 (48.2%) studies asked learners to apply
knowledge in real-world practice. Five (18.5%) studies did not
use any case-based application (see Figure 3).

Research Question 2: Effects of Els

Studies that addressed EBP as a process primarily measured
motivation (12 effects, 26.4%) and perceived procedural
knowledge (11 effects, 24.2%; see Table 6). Two negative
effects were reported, both for motivation and both occurred
after a semester-long research course, one with real-world
knowledge application (Bender, Altschul, Yoder, Parrish, &
Nickels, 2014) and one with case-based knowledge application
(Smith, Cohen-Callow, Harnek-Hall, & Hayward, 2007).

For studies that addressed ESTs, 43 (95.6%) of the 45 coded
effects were positive. Table 6 provides an overview of the
coded effects with respect to the different EBP approaches.

Research Question 3: Study Quality

The third research question concerned quality of studies, spe-
cifically their designs, reliability, and validity of measures and
risk of bias. Three (11.1%) studies were “qualitative,” six
(22.2%) “mixed methods™ and 18 (66.7%) “quantitative.”
Twenty-one (77.8%) studies used a one-group design, 4 of

106



(panunuod)

AVIpI[EA |B1I0IOB) PUE ‘UOLIDIIID
QUANUOD) MoYs-Syddgd
(L8561 = ® ‘sd[esqns
£) 1oys-Svddad ‘W (;1/0)

(97:3 (s¥) 5% = u ‘saamag
= 1) 20Ys-Sddgd3 Didd (+) (4y 2) (4apes) dn-mojjo) paaun 3y ‘ssadoud 4g3 aya Jo asn ua.nd
Gle paseq uoluido INOYIM ysLiied pue asod-aud  pue ‘@sn 03 suonUIUI ‘A2[IGISE} JO SMIIA ‘P.IBMO] (£107) 4o819g
= 1) MOYsS-SYddg3 DIAd (+) 9sed “usydesr—auspmg uiqny jo uonedijdal) doysyiopp dnoug-auQ SSPMIMIE ‘JO IPI|MOUD]| SI[IOM [BID0S J21S04 493 PUE 3S0WO0.I5
71 = u ‘s;xeag panun ayd ‘([1di] Adeasya
Jeuos.aduaiul ‘qusunea.d dweudpoydAsd [1g0]
O30 s (+) Adeasya [edoiAeyaq 9AIIUSOD) SUONUBAIRIUI
(Z6" = 1) OS1 DIdd (+) paseq (4o359WRS 1sod-aud pazijenuew dy1dads yoesl 01 pue Ydoueasad (S107) #-"eYAA pue
O30 MaAd (¢+)  osed “4aydes-auspms 3Uu0) 954n0d ASISAIUN dnou3-supg 21en[eAs A|[ednin o1 Ajiqe suisiul dojpAs@ s1S3  4eqoy ‘swleyong
9] = u ‘s;xwag pariun 3y ‘wesdoud Juswaeuew
(g€5—0 (4o359WRS 1sod-a.d S||ej PaSBQ-2JUIPIAS DUE[E] JO JonBW (5107) 13BAA puE
=1 ‘s9[easqns €) 1 DW AL (+) PMOM B3 ‘quapms 3Uuo) 354n0d AlSUSAIUN dnoug-suQ  ay3 01 pazejal s|[bjs pue aZpajmoud] rNASUOWR( SIST  ‘9SO|D ‘Usneyuane(]
dnougy snoog | (+)
saLnua [eudnof Hidd (+) 0] = u ‘ssxaag
(Aupiea 1sod-aud paaun 3y ‘|02010.d dISNW paseq-aduspiAd (9107) o509y
WAU0D ‘pg" = 4) 1D DAL (+)  umowjun ‘umouwsun umowjun dnoug-auQ ue surejdeyd pue suJoMm [e1d0s adidsoy Yyoes] S]SJ  PuB ‘sadlo] ‘PPlueq
AapifeA [erio10e)
PUE ‘UOLIBILID ‘IUNUOD) SVYddF3
(8 031 19 =
%) SYddg3 payipow iy (+/0/—)
(0¢ w1 =u (¥100)
= %) SVddg3 Paypouw Hidd (+) (u=asaWdS |) ‘S31815 PA3IUN Y3 PHOM [B3. 313 Ul 3| qIsedy SIDPIN pue
(68" PMOM  354nod uonenjeAs weigoud e uj 1sod-a.d sl 4g3 2BY2 J2I|3q pPUE ‘SN PaPUIUIAUS.LIND ‘ysiaied ‘ISpox
= 1) SVddg3 Payipow HAd (+)  [ead ‘uaydear—auspms [eudrew ssadoud 4g3 SuneiSaauy) dnou3-om | “Aoedye-j|as ‘Aaeliwey ‘sapnmIIe dg3 433504 493 ‘Inyasapy ‘4apusg
G| = u ‘saywag payun 3y
(13 s jo Aupqeadadde 2iodau :3piae) s||pjs pue J(€100) &3
sdnoug snoo4 ‘sa10N Pl S (+) a3pajmouw| ‘Buipueisiapun ‘sapnmime 4gj 491504 110sUR|-20Sp3|g
G| = u ‘soarag padun Y ‘(susowoud
(syauows ¢ pue sJalLieq g3 ‘sswomnno Sujuien jo
paseq 01 sAep 7) 1xa1u0d diyssaunied 1sod-aud  suondaduad syuedidnaed uiodaa Bjpnue) s|pjs pue (€100
sdnoJg) sndo4 ‘sajou ppaid i (+)  3sed ‘4aydean—auapmg AouaBe-LasaaAiun ui Surured ) dnoug-sug  a8pajmowy ‘Buipueisiapun ‘sspmine 4g3 J491s04  dg3 ‘e 39 Awejjag
(69" =178 =) OS1 W (+)
(b5
—8F" =199 = 8) OSTMdd (1) dn-mojjo} (811) 541 = u ‘s;aeag panun
(89" = D) samaudiA i1 (+) plom (dn 1sod-aud ay ‘adpajmouy| (13W) Adeaaya uswadueyua
(197 =18 =5) IDW AL (+) [ea4 ‘Uaydea1-uapms -MO||0} Jy-p + SAep 7) doysdopr  dnoud-aauy | [euoneAnow |einpado.d pue SAnREIR|IIp 191504 S]S3 (5007) ‘e 3@ 498y
(AupieA/AaiqeIRy) UsW uonedddy (uoneunq) udissg ([dn-mojjo4] azis  dg3 (4ea)) Joyany
-NJIsu| 9.Unsea) 99y3 papoD)  adpajmousy| ‘Yorouddy UORUSAIRIU| |euOREINP] a|dweg ‘uonesoT ‘9A13IqQ) sansiIdRIRYD) LRl
Jeuonan.asu|

'SONSLI9IRIRYD) Ulel S d|qe L

107



(panunuod)

ApIjeA |eriondey
PUE ‘uoLIRID UUOD SdddI

98] = U ‘sa3eIg
paun aya ‘sauswadeid pRy A9y Ul ssedoad
dg3 ayp Suifidde ur syuapms 1sisse 01 sani|iqe

(9107) puowp3

SVddg3 ‘W (1) paseq 1sod-aud  @dUBYUS pUB SWININDLLIND AASIA] Ul 3Y3nE) 3Ua2U0d pue ‘Jaused)
SYddg3 Had (+) ase> ‘usydesr—uspms (Aep |) doys>aopn dnoug-auQ  yum a3pamowy 4g3 sJownnsul wmnoead udly 493 u914eD) ‘naiynely
8| = U ‘sa1e1g paajun) 3y3 ‘sanpe (€107) snidy pue
O30 s (+) paseq ased asod-aud  .ep|o .04 sai3area3s uoneuswsaldwi pue uuueld “aqog ‘ddopH
1DW DAL (+)  20ou ‘usyoesr—uspmg (skep ) uoissas Buiures | dnou8-suQ dHg3 Jo sapUaq 3Ya INoqe sapiaoad 9d1AISS DB  Yaog ‘SIUBAA ‘UILIB]
(18-79 =) OS1:S (+)
(1879 = ©) OS1 W (+)
(s6—€p" = %) SVdad ‘W (0) dn-mojjo} (97) 1T = u ‘sarmag panun ay ‘d1epuew PAI) (1107) aey
(68 < asod-aud  wasAs e Jo 1x3U02 3y ul (149 ‘Buiure.n uated pue ‘ssog-uasua|
w ||e ‘s3[easqns ) OST Mdd (,+) umowjun ‘Iaydes | (sAep 7) doys>aopp dnoug-suQ [eI0IARY3q) JgJ U JO 3Sn pue S9pnImIe 491504 S]1S3  ‘B4aquaisQ ‘zadon
(syruow g) uade adueyD :H3 paireadasaud (£9) (9107) ‘suppy pue
pHOoMm (44 91) dg3 2uswadeuew dnoug /S = u ‘saeag payun Ay ‘swi|qo.d Jolaeyaq ‘uensiy) ‘Aovelg
OD Didd (,+)  [e24 “usyoear—uspms 3ua.ed e jo Buiures | :sdnoud yiog -OM] pued PIlY> SS3.ppE 03 dg3 Ue jo 3sn ay3 a10wolg s)s3  ‘|e2oyaids ‘siayaes
(52 =m1) OS1:S M+V asimasndeld 01 ssaddy 193 dn
(52" = %) svdg3 ‘W(+/-) (syauow g) spusnol suuo  mojjoy-asod
(Apijea aueuiwLSIp SONISISAIUN 01 $SIJJE + (UIw -a4d dno.3 (81) 81 = u ‘seeag panun ay3 ‘sdg3 (€102
‘95" = J) 1DW Al (+) PlHOM [eal quspms  0f) Buluieda gapa :sdnous yiog -OM] ‘puEJ 1noqeapmiie pue a3pajmou| sauedpned aseaudu] S1S3  puBlIS pPue SsiayIesT
Aupifea 1N.AsU0D) DS
(98" =) S¥ :s (1)
OST Mdd (+)
Os1 ad (+) (4y §°5 noqe ‘panenSau 1sod-aud 8 = U ‘s;1mag (5107) paeuuay
(z8 = ®) 1DW al (+) PMOM [Baa ‘4aydea | -J]es) [eroIm | gD auuQ dnou3-sug paaun 3y ‘Adessy Joiaeyaq dAIUSOD Yora] SISJ  PUE Ipunjy Seqod)
9 = U N ‘s9PR.Ie Yo.aeasad Suipead pue
Buissadde ul paisadsaul pue Jeljiwe) Suiwodaq se
J1om se ‘adndedd dSlom [eios sauedidnaed uiyum
paseq ased Ajuo 1sod YoJeasa.l Arepuodas jo uonedidde jenuatod
O30 W (+) 30U ‘uayoesr-auspmg (syauows ¢) asanod Buiyoes | dnoug-suQ pue sdueAs|a. 33 Jo Suipuelsiapun Jadssp e Ul g3 (8007) sawioH
(16-19" =
DD 48 = 1) s9133UBIA Did]L (+) L€] = U ‘s3®ag PAAUN Y3 ‘S||Djs SUIMIIAIRIUI
(16=79 = D2l paseq (4o59WivS 1sod-a.d [BUOREBAROLU 3SB3.12Ul PUE S[[D}S UOIIBIUNIWOD (5107) 333ueg
97" = m) soMdUBIA DidL (+) 9sed ‘usydear-auspms 3uo) 954n0d AlsUdAIIN dnou3-supg |euon>unysAp Jo asn SIUSPNIS 9sea.d( SISJ PUE ‘D3l ‘UBWIYoH
(syauow ¢ 01 dn ‘paren3au dn
dnoug snoog :| (0) paseq -jjos) a3pamow| Youeasad  -mojjoj-asod (07) 07 = u YN ‘sBuipuy ($007)
dnoug sndo4 :Hdd (o) as®d 10U ‘Jaydes | pazitewwns yam sades oipny dnoud-suQ  yo.Jeasad Inoqe pawiojul Jeas aJed [eos Suidady] dgj  J9duads pue [[p8eH
(Kaprep/diqenay) usw uoneoyddy (uoneinq) udissQ ([dn-mojjo4] szis  dg3 (4eap) Jorpany
-NJIsU| 9UNnsea)| 93y3 papoD)  adpajmousy| ‘Yorouddy UORUSAIR]U| [euOREINP] a|dweg ‘uonedoT ‘9A13IqQ) sansiueIdRIRYD) UIR)
Jeuonon.asu|

(panunuod) *g aqe L

12

108



(panunuod)

6T =

u ‘s:1e3g paniun 3y ‘adnaeud uoisiauadns [edwunp

OS1 didd (+) 1sod-aud 01 S3PN.IE Y24easa. Wo.y uoneuriojur Ajdde (9002)
Os1:ad (+) POM [e3J ‘Jaydes | (s>}29m g) 3sunod auljuQ dnoug-auQ pue a1enjeAs A|[eantid 01 sapuaadwod ayl 43S0 493 [e 39 Jaussnealg
(z007)
pOST W (-) LL paemAe pue ‘|leH
OS1 Didd (+) paseq (42359WaS 1sod-aud = U ‘sa1'1g PAAUM Y2 ‘DIUBPIAS Y.easad Suisn SjdudeH ‘mojed
1DW DIdL (0) ased “uaydesi-1uspmg  3UO) 35.N0D SPOLIBW YD.Iedsdy dno.g-auQ ul spmnde pue pJemol SapnInIe JUSPMS US04 493 -usyo) ‘yuws
Z1 = u ‘sa1mag paun
(sppam ¢ Ajuo-1sod ay3 (UonuaAIRIUI BWINE.I PUE JaLIS) JUBUNE.D (€102)
(98" = M) maiaimu) i (+) PHOM [eau ‘uaydea] 03 Aep | ‘pare|n3a.-j|as) s1sEIPO( dno.g-auQ pazijenuew e Supuswajdwi Yum Isisse 0] SJS3  YpAWS pue wnojes
g€ = U ‘s:1Eag
panun 3y ‘spoypaw Suiuued pue uswaSeuew
Os1:s (+) (s>}29Mm G|) 954n0od Yo.essau Buisn s918918.13S UONUSAISIUI PUB JUSWISSISSE
OS1 didd (+) PHOM + (DdWW) @s4no> adndeud 1sod-aud olul JUIUOD [ed1IdWa pue [edn3J03Yd
Svdg3 Diad (+)  [esa usyoesr-auspmg ouoew + (sAep 7) doyspopp dno.g-auQ 91E[SUR.] 01 SIUSPMIS J|qeUS pPuB g3 Yoes] dg3 (8007) ©PI2[ES
Gle =) OS1Mdd (+)
(96—56" =%
‘s3jeasqns €) OST Mdd (¢+)
(9678 = DDI) Aeid
-3|0.1 U1 uoneAIdsqQ HidL (+) (€€) 85 = u ‘soaeag pagun
(sa|dwexs ase> dn-moj|o} 32 ‘9SN pue ‘s||Djs ‘92UIPYUOD ‘3Zp3ajmou|
,96° pue suonsanb a3pajmou]| paseq (y g1) suap 1sod-aud (1 Y]gS) ,AusWIBaN O [B.IDJ3J PUB ‘UONUIAIIUL
8F = %) 1DW AL (+) aseo “sydear-auspms pazipJaepuels yam dulure. | dno.g-auQ Jo1q ‘Buiuaauds,, SIUBPMIS AASIA 493504 SIS (£10T) ‘Je 32 oddeg
(yora uiw Gz ‘sdn
030 (z8"=») Os15 (+) -MO|[0} OM3 -+ SUOISSS AjPaMm
030 W (+) Z1) @ndeid Ul uonuaAIUI
O30 Mdd (+) dnou.g e Buipes| + (sus1sawWwas Ajuo-1sod 0€ = U ‘[9rJS| ‘UOnRUIAIIUI
O30 Hiad (+) Pl1OM [B3. ‘Quapmg 0M3) 35.1n0d AJISIBAIUN dno.3-auQ [eI0IABYSG-2A12IUSOD Ul SIUSPMIS Uil O] S]S3 (5007) usuoy
|8 = U ‘sa1'Ig pA2§UN Y3 ‘BUNIRIY|
030 W (H) Jeuoissajo.d ay3 Wo.y SUORUIAISIUI 3SN pue (1107) epunyoely
OSs1 idd (,+) 1sod-aud .10y youeas 03 sany|iqe Jieya aAoduwi pue sadaduod pue ‘uodeg
Os1HdIad Mi PIMOM B34 ‘Quspmg (4y 1) @sanod AASE dno.3-auQ dg3 yym Aewey sauspmas dojpasp ‘dg3 493 ‘sdijjiyd ‘uos.aaiag
Aupifea [eLio1dey
PUE ‘UOLIILID JURIUOD) SYddF3T (19) 69 = u ‘sereas panun ays ‘dg3
(98—€9" = %) SVdd93 W (1) anoqe fjo uoneuawsa|dwi pue uondope JRY
(98" = 1) SYddg3 Didd (+) Buip.ae8au suoiAeyaq pue suonualul pue Aljiqises)
(16" = %) S¥dda3 iad (+) paseq (v 2) 1sod-aud ay1 Buip.edad spaifaq ‘sapnImIe ‘d3pajmoun| 1100)
1DW DAL (+) eseo “sydearauspmg  Jopes| uojuido yam doysyiopn dno.g-auQ pue yum Adeoyja-j|as Jsuonndeid sroudw)  4g3 uiqny pue ystiied
(ipiea/Ainqeray) 3uaw uopedyddy (uone.nq) udisa@ ([dn-molied] 3215 da3 (4ea)) Joyany
-NJISU| AUnseal 123y3 papoD)  3dpapmouy| ‘Yoeoddy UONU3AJIAIU| [BUONEINPT 9|dweg ‘uonedoT ‘°ARd2lqQ) sonsLIZERIRYD) Ul
Jeuonon.asy|

(penunuod) g ajqe

13

109



‘ueawl paiySiam pajood B (aIM SWdd 934Y3 Y3 PIZIIBILINS DM PUB WM |Ied J0oj pariodas

9.J9M suealy ,, BuiSnjuod I Y2.1easa [BUIBLIO, Dq PINOM W3] PAIDBYE UE JO 3JdWexd Uy , UORBAIIOW, IDNJISUOD D3 O3 PAIBIO|[E 2J9M SWaI IN0j BUIUIEWI Y3 JO 3243 ‘pIemIddy  Adenbape azis ajdwes Sunenjers,,
9q PINoM WY Pa123yd UE Jo dduwiexa Uy ,'98pa|moud| [eanpado.d paAR2Iad,, 19N.1sU0D 3yl 03 ADAINS dAIDAASDL B3 JO SW | | JO £ PIIBIO|E IM ‘DWAYDS SUIPOD N0 03 NP “IDAIMOY ,‘UOIIBARO,, UO 1033 dA1Isod
e s210dat Apnas ay |, *(uBisap Apnis ap 01 22UBI3jR. IM JUBWBINSEIW JO SIUIOd = U) SAN[eA U WOy pAINdwod ‘anjeA UBd|, "APmS 3Wes 3yl 01 43R SAPIIY/, “(Z L 4938) uonuaAIIUl pake|ap € paa@das dnoud auQ,

*dnoJg jo.auod = 97 dnous [eauswiiadxe = 53 eddey| s,usyo) = N UPIYIOD

UOIIB2.II0D SSERRIUI = D)D) AI|IGeIR 153194-153) = J ‘ADUIISISUOD [eusaul = X ‘dJieuuonsanb pasop = D ‘aJreuuonsanb papua-uado = DIO ‘BJeds Sunes = gy ‘aJreuuonsang) 3jeds adAr-ud = OS] 25N
22104 3dnjnw = | D] ‘UONIEYSHES = § ‘UOIIBANOW = ||| 28pajmouw| [eanpado.d paaRdiad = Hdd 28pajmouw| aaneIePap paaledlad = Hd 98pajmow] [eanpadoad paisan = Hd | 98PajMOoud| dAIEIEIIP PaIsal = HL
19|83 JUIISSASSY SS90 DDNIDR.AJ PISEQ-IDUIPIAT = SYddFT 9BOS JUWISSISSY 9D1I0R PISEQ-DUIPIAT = S dgT 2290 aAneSau (—) 329y ou (0) 2999 aAnisod = (+) ‘sauawneass partoddns Ajedridwa pue aonoe.d
Paseg-22UapIA? Jo ssa20.4d = Yiog ‘ssuauneasy parioddns Ajedrndwe = s)§3 @onoe.ad paseq-aduapiAd Jo ssadoud = 4g3 "uondlidsap pa|ie3ap e 1oj xipuaddy auluQ ul 7y 3|qe | 23S Apnas aAndadsad ay3 ul paliodad
PUE PaJnsealu 249Mm ( UONBAIIOW, O3 PaINsgNs asn O SUORUDIUIL, Pue 2pmnie, “83) SAQ Y3 JO DUO 03 I19J.1 JBYI IDNIISUOD DUO UBLY DJOW 10} SIDDYD ‘SISED DS U] "SIDDH0 PIPOD JO Jaquunu saudis ,+ "aI0N

0518 (+)
(£8" =) OO W (+) 08 = U 'sa1e3g
(28 = ) OIO Midd (+) pauun a3y ‘suoneindod Jualp [ean3ndNW
(28 = ) O3JO MaAd (+) PHOM Ajuo-1sod yam 3upjiom ur saidre.ns Supjew-uoisidap
wawudissy Hidl (+)  [ead Usyoesrauspms (Y g) AsasAIuUN 1B 3Npow 4g3 dno.g-auQ areridoadde Joj ssuspmis AASI 2J4edaad o] dg3 (£107) Buopn
dnoug snooq 5 (+) (0107) opueutay
dnoug sndo4 ‘DST Didd A~+v paseq (s>29m Z|) 9s4nod 1sod-aud G| = U YN ‘SI}IoMm [eos 03 Bulure.y s||pjs pue ‘AeH ‘s3A0.1D
Buiddeyy adaduor oyl (o) -9SBD J0U ‘J3ydes | Spoy W YoJeasad sujules|-3 dnou3-om] [esieadde [eonaud pue spoylaw yoaeasad SuLBAIRQ  dg3 ‘ULLIND) “U3QGIAA
AIPpI[EA [BLI01DR) PUEB ‘UOLISILID
UNUOY) 2I0YS-SYddgT
(68" = 1) 310ys-SVdda3
(92" = %) SYdEI W(+/-) dn (2) T = u 'sormag
(68" =) 310Ys-Svdd@3 dd (+) (9122m  -mojjoj3sod  paiun 3y ‘sdg3 pareudisap pue 4g3 jo ssado.d (9107) I11°PUEW
(68 = ) | ‘4omnaasul pjaly + uUapms) -a.d dno.g 32 y10q 32110Eid 01 SUCIIUAIUI PUE PIEMO] pue ‘ApjsAojisnig
uoYs-Svddd3 Had (+) Pl4OM [ead quspmg  speAp yum 1d3loud jeuoneonpy -OM] pued sapmme Supueyus S)IYMm s||pjs 4g3 1edwi 0] Yylog  ‘UOWO|OS ‘BIUUS |
(Kupiea/Aiqeiay) waw uonedyddy (uone.nq) udisaQg ([dn-mojio4] #z15  dg3 (4o ) Joyany
-NaIsu| aanses)y 223)3 papoD)  33papmouy| ‘Yoeoaddy UORUSAJIIU| [euOnREINP] a)dureg ‘uoneso ‘9ARI3IqQ) sansLIBERIRYD) UlRl

Jeuonon.asy|

(panunuod) *g a|qe

14

110



6. Study 1 — How to Teach Evidence-based Practice in Social Work: A Systematic
Review

Spensberger et al.

15

s stUdent-teacher

teacher

- ctudent

unknown

Both

Studies

s Rl World Practice

— Case-based

=== Not case-based

unknown

which (two concerned the process of EBP and two EBPs) used
only postmeasurements and 8 included follow-ups. About half
of the studies applied a one-group pre-post design (48.1%)
followed by one-group post-only (14.8%) and one-group pre-
post follow-up (11.1%). The designs were evenly distributed
among the two EBP approaches. Only six studies (22.2%) used
a controlled design. Figure 4 provides an overview of the stud-
ies’ designs.

Regarding the reliability and validity of measurement
instruments, 38 (67.9%) of 56 measurement instruments
were quantitative such as use of a Likert-type scale and
18 (32.1%) were qualitative such as an interview. Of the
38 quantitative instruments, 21 (55.3%) provided data
regarding internal consistency and 5 (13.2%) provided data
concerning test-retest reliability. For eight (21.1%) quanti-
tative instruments, some sort of validity was mentioned.
Two (11.1%) of the 18 qualitative instruments provided a
value for internal consistency and 6 (33.3%) provided data
regarding interrater reliability. Others provided no such
information. With regard to measurement, only one (1.8%)
measure was a performance test that was based on observa-
tion (in role-play; Sacco et al., 2017). Twenty-five (92.6%)
studies based their measures solely (51.9%) or partly
(40.7%) on self-report data. Figure 5 provides an overview
of the studies’ measurement strategies, that is, whether the
participants’ knowledge was actually tested (e.g., multiple
choice test) or if they were asked to provide a self-
assessment of their knowledge, motivation, and satisfaction
(e.g., a Likert-type scale questionnaire).

As for the risk of bias assessment, 1 study scored 0, 4 studies
scored 1, 12 studies scored 2, and 12 studies scored 3. No study

Total £8P ESTs Both ) . )

received an optimal rating of 4. Overall, 15 (55.5%) out of 27
Fi 3. Li RarRrawie licati studies scored 0, 1, or 2 (range 0-4).

gure 3. Line graph of knowledge application.

Table 6. Coded Effects.

EBP Approach

EBP, n (%) ESTS, n (%) Both, n (%)

All Effects 45 (100) 45 (100) 7 (100)
Effect + o = + o = + o -
TDK 1 22) I (22) 0 6(132) 0 0 | (14.3) 0 0
TPK 1 (22) 1 (22) 0 2 (4.4) 0 0 0 0 0
PDK 8 (17.6) 0 0 5(11.0) 0 0 1 (14.3) 0 0
PPK 11 (24.2) I 22) 0 16 (35.2) 0 0 1 (14.3) 0 0
M 12 (26.4) 3 (6.6) 2 (44) 7 (15.4) 1 (2.2) 1 (2.2) 2 (28.6) 0 I (14.3)
S 4(88) 0 0 7 (15.4) 0 0 1 (14.3) 0 0
Total 37 (81.4) 6 (132) 2 (44) 43 (94.6) 1 (22) I (22) 6 (85.5) 0 1 (14.3)

Note. EBP = process of evidence-based practice; ESTs = empirically supported treatments; TDK = tested declarative knowledge; TPK = tested procedural
knowledge; PDK = perceived declarative knowledge; PPK = perceived procedural knowledge; M = motivation; S = satisfaction; + = positive effect; o = no effect;

— = negative effect.
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25

1 group pre-post (-
follow up)
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Total EBP

Figure 4. Line graph of study designs. One-group designs were
summarized (pre-post, post-only, and with follow-up measurements)
to provide a more accessible overview. The same is true for two two-
group pre-post and a three-group pre-post follow-up (quasi-experi-
mental) and two randomized two-group pre-post follow-up and a
randomized two-group prerepeated (experimental).

—— self-perception

— oth

=== test

Studies
)

Total EBP ESTS.

Figure 5. Line graph of the measurement strategies.

Discussion

The aim of this article was to provide a comprehensive over-
view of empirical studies concerned with supporting social
work students and/or professionals in their development and
application of EBP. We distinguished between two EBP
approaches, namely the process of EBP and ESTs. Our main
goals were to find out (1) what kinds of interventions have been
used so far to foster EBP in social work, (2) what the effects of
these interventions are, and (3) to assess the methodological
quality of those studies.

Els and Their Effects

Research Questions 1 and 2 concerned the conceptualization of
Els and their effects in order to find out how to teach the

process of EBP and/or ESTs in social work in an effective way.
Studies predominantly applied a guided student-centered
instructional approach. This approach is viewed favorably for
education in the process of EBP (Straus et al., 201 1; Tian, Liu,
Yang, & Shen, 2013). Based on a meta-analysis that supports
the effectiveness of PBL regarding facilitation of application-
oriented knowledge and skills (e.g., Dochy et al., 2003), this
focus on student-centered teaching seems warranted. Most
studies requested participants to apply EBP knowledge in
real-world settings. Learning effects reported as a result of
using guided student-centered instructional approaches were
mostly positive, especially for studies attempting to foster
ESTs (94.6%). Other instructional approaches were also
reported to be successful. This may suggest to the uncritical
reviewer that any kind of intervention may be effective (Dizon,
Grimmer-Somers, & Kumar, 2012). However, reliance on self-
report data and variable study quality makes it difficult to
determine. Notably, there were no measures of actual use of
the process of EBP or ESTs in real-life settings or of the fidelity
with which ESTs were implemented with one exception. Sacco
et al. (2017) assessed fidelity of an EST used with standardized
clients. Clearly, more research that includes the use of relevant
declarative and procedural knowledge in real-world settings is
needed to discover guidelines for teaching both the process of
EBP and ESTs.

Assessment of Study Quality

Our third research question addresses study quality. We
approached this question in three ways. First, we looked at the
designs that were used in the studies we investigated. Only
about one fifth of the studies used a controlled design that
allowed for comparison of the effects of different types of
instruction. The majority of the studies used a one-group pre-
post design, followed by a one-group post-only design. Eleven
percent of the studies were qualitative and none of which uses a
controlled design. Both controlled designs as well as qualita-
tive research studies are important in educational research and
both are underrepresented in our sample. As previously noted,
studies without a controlled design do not support causal infer-
ences (Shadish et al., 2002). In summary, to date, studies inves-
tigating the effects of ElIs on EBP in social work leave
unanswered questions regarding the best teaching approach,
for example, whether the teaching approach they used is super-
ior to alternative approaches.

Second, we looked at the reliability and validity of measures
used. Only about 13% of quantitative measures provided data
conceming test-retest reliability, about 20% concerning validity,
and only one third of qualitative instruments were checked for
reliability. To assess declarative and procedural knowledge, self-
reports were much more prevalent than performance measures
such as multiple choice tests or observation of performance dur-
ing practice scenarios or in real-life settings. This is problematic
for at least two reasons. First, as mentioned earlier, individuals
tend to overestimate their knowledge (Kruger & Dunning, 1999;
Snibseer etal.,2018). And second, because the goal of Els related
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to EBP is (or at least should be) to help leamers become more
proficient in the use of the process of EBP and/or ESTs in prac-
tice, asking them for whether they feel to be equipped with respect
to EBP says little about whether they actually are.

Third, we assessed the risk of bias of the investigated stud-
ies. More than half of the studies scored 0-2 (range 0-4). Thus,
the very positive results need to be treated with caution. In fact,
only one study (Smith et al., 2007) included a “test” as well as a
“perception” measure regarding the same dependent variable
(procedural knowledge). Even though students reported that
they knew more about how to critically analyze research, tests
of their knowledge showed no improvement for these skills.
This result casts further doubts on relying solely on self-report
measures for the assessment of declarative and procedural
knowledge, which, as we have seen, seems to be the approach
taken in most research on the effects of Els on EBP in social
work. Additional research is needed using reliable, valid per-
formance measures of EBP knowledge and skills.

Recommendations

Given the findings of this review, it is difficult to offer recom-
mendations for teaching the process of EBP and/or ESTs in
social work. We should draw on related studies in other areas to
inform practices in social work.

Even though most studies in the social work context used
Els based on student-centered teaching approaches, we do not
know whether these approaches are actually more effective
than other approaches, particularly, more teacher-centered
approaches. Perhaps certain kinds of learners (e.g., novices)
benefit more from teacher-centered instruction, while others
such as more advanced students and practitioners would learn
more from student-centered instruction. Evidence from other
research areas supports this hypothesis (Kalyuga, 2007). Thus,
more research is needed in the social work context to discover
what kind of teaching methods under what circumstances are
most effective in facilitating the use of EBP by students and
practitioners.

Nevertheless, social work educators of course cannot wait
for this research to be carried out. In planning courses or other
kinds of interventions, we therefore recommend them to care-
fully review and critically appraise the research evidence they
want to base their teaching on and also to consider research
from other areas. Based on the review of Aglen (2016), it might
be valuable to include aspects of critical thinking (e.g., Gam-
brill, 2013; Gambrill & Gibbs, 2017) in EBP education. Multi-
faceted approaches (those using a combination of methods like
lectures, computer sessions, small group discussions, journal
clubs, and assignments) might be more promising than inter-
ventions that offer only one of these methods or no intervention
(Kyriakoulis et al., 2016; Patelarou et al., 2017).

Limitations and Conclusions

First, even though all coding was based on reliability checks
through double coding, coding still remains a subjective

endeavor. Coding was based on published descriptions and
some reports failed to provide detailed information, for exam-
ple, regarding the EI and sample. This might have contributed
to moderate interrater reliability values for several variables.
Another consequence of lack of detail was that it was not
possible to carry out a more specific investigation of the Els.
Second, in order to include qualitative, quantitative, and mixed
methods studies, we applied broad operationalizations for the
effect variables. This might have contributed to subjectivity in
ratings, especially for qualitative results. Also, the classifica-
tion of effects in “positive,” “no,” and “negative” is coarse-
grained. Third, the broad inclusion criteria used in our review
resulted in a study sample including a wide variety of Els and
designs making comparison a challenge. Fourth, the almost
exclusively positive results reported make it difficult to dis-
cover the most effective training methods for EBP in social
work. Fifth, more than half of the studies achieved low scores
(0, 1, or 2 out of 4) on risk of bias. Sixth, most studies relied on
self-reports. Thus, results of research on EBP education in
social work need to be treated with caution. We need more
studies using controlled designs with measures that focus on
performance rather than self-report.

To conclude, much remains to be done to make informed
decisions regarding the design of Els and measurement of their
effects. We hope that our study stimulates additional related
empirical research.
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Abstract

To provide clients with the best possible treatment, social workers require fallacy recognition

VCoOoONOULLDA WN =

skills. Ideally, these skills are already acquired during university education. We conducted an
13 experimental study with a 2x2 factorial design (and an additional baseline condition) with

15 worked examples (with/without) and external scripts (with/without) as scaffolds to support
social work students’ (N = 130) fallacy recognition skills during case-based reasoning on the
20 exchange of fallacious arguments of social workers in the context of a web-based learning
22 environment. Students significantly improved their fallacy recognition skills over time.
During treatment, worked examples and external scripts yielded positive effects when

27 presented in isolation, but not when combined. However, the effects of the two scaffolds

29 could not be maintained in the post-test. Our results show that social work students’ fallacy
31 recognition skills in social work decision-making contexts can be facilitated through web-
based learning environments on the basis of case-based reasoning. Further systematic

36 research is needed to identify principles for an effective design of additional instructional

38 guidance.

43 Keywords: Evidence-based Argumentation, Fallacy, Social Work, Social Work Students,

45 Worked Examples, External Scripts, Critical Thinking
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Effects of Worked Examples and External Scripts on Social Work Students’ Fallacy
Recognition Skills: A Randomized Controlled Trial
Problem Statement
Social work clients have a right to receive the best possible treatment for their
problem at hand in order to achieve outcomes they value. It has been argued that the process
of evidence-based practice (EBP) might contribute to sound decisions regarding the
implementation of the best possible treatment as well as to improved outcomes valued by
social work clients (Gambrill, 2019). However, empirical evidence suggests that social work
practitioners barely engage in EBP (Parrish & Rubin, 2012; Pope, Rollins, Chaumba, &
Risler, 2011, van der Zwet, Kolmer, & Schalk, 2016). The ability to engage in critical
thinking (CT) is seen as an important prerequisite for EBP (Aglen, 2016; Gambrill, 2019). It
is thus reasonable to assume that the promotion of CT contributes to practitioners’
engagement in the process of EBP. In a narrow view, CT refers to identifying fallacies (e.g., a
mistake in an argument) and bias (Gambrill & Gibbs, 2017). Even though research on social
work students’ proficiency with respect to fallacy identification appears to be limited,
research from other domains has shown that students frequently have severe difficulties in
identifying them (e.g., Neuman, 2003; Neuman & Weizman, 2003; Ramasamy & Fung,
2015; Tarnoff, 2010; Weinstock, Neuman, & Tabak, 2004). The concept of fallacies as well
as our proposed model of argument will be explained in the following.
Arguments and Fallacies
Deciding which treatment works best for a social work client’s problem at hand is not

usually an endeavor undertaken by a single social worker. It might rather be based on the
exchange of arguments between the client’s social worker, colleagues, the client and
members of the client’s social system. These arguments are conclusions supported by one or

more claims (Damer, 2011). Consider the following example:
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“It was only three months after Harold got married that he started smoking pot. His wife
must have gotten him started on the stuff.”

This argument could be broken down into standard form.

“Since Harold recently got married, (claim)

and having a new wife preceded the event of starting to smoke pot, (claim)

Therefore, Harold’s wife is the cause of his pot smoking.” (conclusion)

Such an argument might be part of a decision-making process regarding the question,
“What treatment would be best for this clients’ problem?”” Decisions for the implementation
of a certain treatment depend to a great extent on the criteria that social workers use to
evaluate the accuracy of theories and claims of effectiveness (Gambrill, 2013). Thus, if social
workers fail to evaluate claims accurately, they might suggest suboptimal or even harmful
treatments to their clients (Gambrill, 2011). The fallacy in our example is called “post hoc
ergo propter hoc,” meaning that whatever precedes another event is the cause of that event.
This assumption is implied in the argument and it bridges the gap between the stated claims
and the conclusion. However, this assumption is, of course, not always true, hence potentially
fallacious. If this fallacy remains undetected, a social worker might recommend Harold to
break up with his wife (in order to quit smoking pot). Arguments are prone to numerous
fallacies (Damer, 2011).

To avoid the potentially harmful consequences of undetected fallacies, social workers
need the skills to identify such fallacies. Damer (2011) claims that a fallacy occurs when an
argument or its claims (depending on the criteria) violate one or more of the following five
criteria for good argumentation: (1) structure, (2) relevance, (3) acceptance, (4) sufficiency,
and (5) rebuttal. The five criteria are briefly explained now with reference to Damer (2011).

Structure. An argument violates the criterion of structure if it uses reasons that

contradict each other or the conclusion, or reasons that assume the truth of a conclusion, or if
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the argument draws invalid deductive conclusions. An example is, “The college is very
paternalistic in its structures, because it treats students like children.” Note that the premise
is the same as the conclusion.

Relevance. A claim violates the criterion of relevance if it is irrelevant for the
conclusion or if it appeals to an irrelevant authority or emotional factors. An example is:
“Since I believe in the sanctity of marriage, therefore, I believe that marriage should be
between a man and a woman.” Note that the notion of marriage being holy or sacred has no
clear connection to the conclusion that it should be between a man and a woman.

Acceptance. A claim violates the criterion of acceptability if it entails either linguistic
confusion or an unwarranted assumption. An example is: “Gambling should be legalized
because it is something we can’t avoid. It is an integral part of human experience,; people
gamble every time they get in their cars or decide to get married.” Note that the meaning of
the word gambling changes through the course of argumentation. First, it refers to games of
chance, then to risks of life.

Sufficiency. A claim violates the criterion of sufficiency if it does not provide reasons
that are sufficient in number and weight to justify the acceptance of the conclusion. An
example is: “Vitamin C really works. Every member of my family used to catch at least one
cold per year. Last fall, each of us started taking one thousand milligrams of vitamin C a day,
and there hasn’t been even a sniffle at our house in more than nine months.” Note the
(implicit and misleading) claim that what is true for one family is also true for all families.

Rebuttal. An argument violates the rebuttal criterion if it fails to either (1) take
relevant counterevidence into account, (2) attacks one’s opponent in a personal way, or (3)
tries to divert attention away from the actual intention of the argument. An example is: “No
wonder you think sexual promiscuity is all right. You know you 've never had a good

relationship with a woman. So, it’s not strange that you’d resort to recreational sex.” Note
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that there is no attempt to rebut a prior argument. Instead, the individual presenting the prior
argument is attacked personally.

Given the many fallacies that may not be identified within social work decision-
making contexts, it is important to help social work students improve their fallacy recognition
skills. In this study, we differentiate between two components of fallacy recognition skills,
fallacy assessment and fallacy explanation, which we describe in the following section.
Fallacy Assessment and Fallacy Explanation as Components of Fallacy Recognition
Skills

We argue that fallacy recognition skills include two distinct activities which are,
however, intertwined to some extent. These activities are (1) fallacy assessment and (2)
fallacy explanation.

Fallacy assessment. Fallacy assessment refers to the extent to which a person who
analyzes a fallacious argument assesses either the evidence (claims) provided by the
argument and/or its conclusion as positive or negative. Let’s assume a discussion between
social workers regarding the best potential intervention for a given client. Social worker X
may state the following: “We should analyze the client’s current situation more thoroughly
by using Luhmann’s systems theory. Luhmann was an expert in his field and his theory is, to
this day, a leading framework in sociology.” Let us assume the following analysis of this
argument: “Claiming that Luhmann is an expert in his field provides no reason to believe that
it is justified to use his theory in this context. Reasons for using the theory in this particular
case should be provided.” Here, the analysis implicitly assesses social worker X’s evidence
(Luhmann was an expert in his field) as well as his conclusion (we should use his theory to
analyze the client’s situation) as fallacious by rejecting her/his argument (and explaining

reasons for her/his rejection).
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However, a social worker might simply reject another’s argument without further
explaining why s/he rejects the argument, for example because s/he assumes implicit claims
that justify the rejection. These implicit claims might not be evident for other recipients, yet,
if no one objects, the very argument remains rejected. The burden of proof remains with the
person who rejected the argument. Thus, it is important to provide a valid and thorough
explanation for why a social worker might regard a stated argument as fallacious. We call this
activity fallacy explanation.

Fallacy explanation. Fallacy explanation refers to the expression of reasons
that explain why a social worker thinks that a previously stated argument is fallacious. For
example, a social worker might analyze the argument “Manualized therapies are the best,
because they provide step-by-step guidelines which enhance effectiveness” simply by
answering “No, I do not think so.” In this case, no explanation is provided. Alternatively, a
social worker might analyze this argument by saying “No, I do not think so, because the
conclusion (manualized therapies are the best) and the provided evidence (they entail step-by-
step guidance which enhances effectiveness) are essentially the same.” Here, an explanation
of the fallacy is provided. This explanation can be considered as reasonable because the very
argument violates the structure criterion (it implicitly assumes the truth of the conclusion)
which is illustrated by this example (Damer, 2011).

Empirical Studies on Fallacy Recognition Skills

Empirical studies on the facilitation of fallacy recognition skills in the field of social
work are rare. However, a number of studies investigated such skills in fields other than
social work (e.g., Neuman, 2003; Neuman & Weizman, 2003; Ramasamy & Fung, 2015;
Tarnoff, 2010; Weinstock et al., 2004).

Using the informal fallacy identification task (IFT; Neuman & Weizman, 2003) with a

sample of N =202 K-12 students from an urban high school in Israel, Neuman (2003) found
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that about 72% of the students identified the fallacies correctly. Yet, only 16% correctly
explained why an argument was fallacious. Similar results (again with K-12 students as
participants) were found by Weinstock et al. (2004). In another study, Neuman and Weizman
(2003) found that about 40% of ninth-graders correctly identified fallacies. In a second study
by Neuman and Weizman (2003), only 25 out of 53 students were successful in identifying
fallacies in the IFT.

Studies at the university level also indicated that students often have difficulties with
fallacy recognition. For example, in a study with N = 630 undergraduate students from
various disciplines, Ramasamy and Fung (2015) found an average point score on the ITF of
M =47.5 (59.4%), and similar findings were reported by Tarnoff (2010).

In summary, there is a clear gap regarding empirical studies on fallacy recognition
skills in social work decision-making contexts. However, empirical evidence from studies in
fields other than social work suggest that such skills are often weak among students.
Furthermore, previous studies suffered from aspects that can be considered a threat to their
internal validity such as failure to counterbalance the order of administered tasks to control
for practice effects (Neuman & Weizman, 2003; Ramamsay & Fung, 2015, Weinstock et al.,
2004) or the lack of a control group (Neuman, 2003; Ramamsay & Fung, 2015; Tarnoff,
2010; Weinstock et al., 2004). In addition, none of the studies applied a treatment in the
context of an experimental design to investigate how to actively foster fallacy recognition
skills. Hence, it is important to determine how to best teach fallacy recognition skills to social
work students by using experimental designs that compare different kinds of support for

students’ acquisition of fallacy recognition skills.
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Candidate Approaches to Effectively Teach Social Work Students’ Fallacy Recognition
Skills

As described, there is a lack of empirical studies on how to best teach fallacy
recognition skills in social work. Thus, the question how to scaffold social work students’
fallacy recognition skills can hardly be answered on an empirical basis. However, there are a
number of instructional approaches that could be promising with respect to supporting fallacy
recognition skills. Three of them (case-based reasoning, worked examples, and external
scripts) will be described in the following.

Case-based Reasoning. Case-based reasoning (CBR) was developed in the 1990’s by
the group around Janet Kolodner. Learning environments that are based on this approach
engage learners in a series of real-world problems (e.g., problem solving in decision-making
contexts; see Kolodner, Cox, & Gonzalez-Calero, 2005, for a brief overview of CBR-inspired
instructional approaches) in order to motivate them to learn and apply knowledge. In CBR,
learning means to extend one’s knowledge by aligning new cases with the experience of
similar older experiences through (re-)interpretation of both the new and old experiences.
Learners reflect on and assess their reasoning in older cases, which makes experiences more
applicable for new situations. In doing so, it becomes more likely for learners to recall the
most helpful previous experience for a given problem at hand in a new situation (a process
which is called indexing,; Kolodner, 1992). Thus, an important aspect of CBR is the idea that
learners adjust and improve their explanations (and thereby also their knowledge) over time
(Kolodner, Camp et al., 2003).

Empirical evidence of case-based tools and pedagogical approaches suggests that
students who engage in case-based activities perform better in scientific reasoning and peer
collaboration than students in more teacher-based learning environments (Kolodner, Camp et

al., 2003; Kolodner, Gray, & Fasse, 2003). Other empirical studies also demonstrated the
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effectiveness of CBR in facilitating critical thinking skills in various fields other than social
work. For example, in a randomized controlled trial with 122 undergraduate nursing students,
Hong and Yu (2017) found different styles of case-based instruction to be beneficial
regarding effects of critical thinking, measured with a variety of standardized instruments like
the California Critical Thinking Skill Test. In a literature review regarding the promotion of
critical thinking by using case studies, Popil (2011) concludes that using cases helps develop
critical thinking skills for nurses and other health care professionals.

Along with similar approaches such as problem-based learning (e.g., Barrows &
Tamblyn, 1980 Hmelo-Silver, 2004) or inquiry learning (Kuhn, Black, Keselman, & Kaplan,
2000), CBR can be labeled as a so-called constructivist instructional approach. Despite their
wide-spread use, such approaches have been severely criticized in the past for not being
compatible with the human cognitive architecture. For example, Kirschner, Sweller, and
Clark (2006) argue that by exposing learners to complex problems that are too difficult for
them to solve on their own, their working memory capacity is very likely to be overstrained,
causing cognitive overload (for a more extensive description of Cognitive Load Theory, see
Sweller, Ayres, & Kalyuga, 2011). Thus, additional scaffolds (a kind of support that helps a
learner to learn through activity; Tabak, 2004) that are integrated in CBR and that provide
learners with additional guidance might make CBR even more effective.

Worked examples as well as external scripts are two kinds of scaffolds that provide
such additional guidance. Both are briefly described in the following.

Worked Examples. In general, worked examples (WE) present step-by-step solutions
for problems that are presented to a learner (Sweller et al., 2011). They typically consist of
(a) a problem description, (b) a presentation of the different solution steps, and (c) the correct
solution (e.g., Wittwer & Renkl, 2010; see Atkinson, Derry, Renkl, & Wortham, 2000 for an

overview of instructional principles for WE). WEs point the learner’s attention to what is
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important regarding the solution of a given problem and reduce cognitive load imposed on
working memory during learning (Sweller et al., 2011). As a result, learning should be
facilitated, especially when learners use this free capacity to elaborate more deeply on the
example (e.g., by self-explaining the single solution steps).

Initially, research on WEs focused on well-structured domains like mathematics
(Renkl, 2017). There, studies repeatedly found that learners who studied a series of WEs
prior to solving tasks on their own did much better on transfer problem solving tasks than
students who — after an initial presentation of the solution procedure — tried to solve problems
early-on by themselves (e.g., Carroll, 1994; Schwonke et al., 2009; van Gog, Kester, & Paas,
2011). This robust result has been termed the “worked example effect” (Schwonke et al.,
2009; Sweller et al., 2011; van Gog et al., 2011).

More recent studies also showed positive learning effects of WEs in rather ill-
structured domains such as mathematics argumentation (Kollar et al., 2014) or medicine
(Kopp, Stark, & Fischer, 2008). Kollar et al. (2014) conducted an experimental study with
teacher students (N = 101) which revealed that worked examples (compared to problem-
solving) could effectively be used to facilitate mathematical argumentation. Kopp et al.
(2008) conducted an experimental study with a 2x2 factorial design with two different kinds
of WEs (erroneous vs. not erroneous) and feedback (elaborated vs. knowledge of correct
result) to facilitate diagnostic knowledge of medical students (N = 158). Their results showed
that erroneous examples were more effective regarding the facilitation of diagnostic
knowledge than correct examples, especially when they were combined with elaborated
feedback.

External Scripts. External scripts (ES) guide learners through a cognitive activity
(Kollar, Fischer, & Slotta, 2007). Different from WEs though, they do not show the learner

single solution steps together with the finally correct solution, but rather prompt learners to
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engage in certain activities themselves while solving the problem. For example, an external
script might prompt a learner to analyze an argument by identifying conclusions and claims
and subsequently evaluating these conclusions and claims against certain criteria of good
argumentation. If the learner subjectively evaluates the effects of applying that activity as
successful, repeated practice in this activity may result in the development of an analogous
internal script. As a result, it is likely that the learner will transfer his/her knowledge about
this activity to future situations.

Empirical evidence for the effectiveness of external scripts comes mainly from
research on collaborative learning. A meta-analysis by Vogel, Wecker, Kollar, and Fischer
(2017) suggests that collaboration scripts yield considerable positive effects on learners’
acquisition of domain-specific knowledge (d = 0.20) and collaboration skills (¢ = 0.95)
compared to unstructured collaboration. For example, in a study by Stegmann, Weinberger,
and Fischer (2007) with 120 students of educational science, an ES for the construction of
single arguments and an ES for the construction of argument sequences improved students’
ability to construct single arguments and argument sequences in a subsequent unguided task
and also helped them in their acquisition of knowledge on argumentation. Whether ES have
similar effects in social work to help students develop fallacy recognition skills, though, is an
open question.

Synergistic Scaffolding

Taken together, WEs and ESs seem to be promising scaffolds to foster the
development of social work students’ fallacy recognition skills during CBR. However, the
identification and explanation of fallacies within social work decision-making contexts may
be considered a rather complex skill, as it entails various epistemic activities (Fischer et al.,
2014) such as evidence generation, evidence evaluation, and drawing conclusions. To foster

such complex practices, Tabak (2004) proposes to combine different scaffolds in order to
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create what she calls synergistic scaffolding. This suggests that a combination of WE and ES
might be more promising regarding the facilitation of social work students’ fallacy
recognition skills than the presentation of WEs or ESs alone.

Research Questions and Hypotheses

We argued that it is to be expected that social work students’ fallacy recognition skills
are not fully developed, even though this assumption lacks empirical evidence specifically
from the field of social work. Therefore, this study investigates how social work students’
fallacy recognition skills can be facilitated. We argued that CBR might be a promising
approach in this respect. Yet, its effectiveness might be enhanced by additional instructional
guidance, which might be implemented through the integration of WEs and ES. Against this
background, this study tried to answer the following research questions:

1. Do social work students have to be trained in social work fallacy recognition skills
(i.e., does presentation of additional guidance such as information on arguments, fallacies,
and criteria for argumentation yield a learning effect regarding these skills)? We expected
learners who received additional guidance prior to CBR to reach higher levels of fallacy
recognition skills in a post-test than learners who did not receive additional guidance during
CBR (H1).

2. What are the effects of WE and an ES as well as their combination on learners’
fallacy recognition skills during CBR (during the intervention)? We expected that both the
presence of WE (compared to the absence of WE; H2a) as well as of ES (compared to the
absence of ES; H2b) would increase students’ fallacy recognition during the intervention (i.e.
during the time the two scaffolds were present). Furthermore, we expected a synergistic
scaffolding effect such that students who simultaneously received WE and ES would

outperform students from all other conditions (H2c).
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3. What are the effects of WE and an ES as well as their combination on learners’
transfer of fallacy recognition skills? Here again, we expected students who were provided
with WE to outperform students on a new case (without guidance) who did not receive WE
(H3a), and students who were provided with ES to outperform students who did not receive
ES (H3b). Furthermore, and in accordance with RQ2, we expected an interaction effect,
namely that students from the combined condition would outperform all other students (H3c).

Methods
Design and Sample

N =130 6 semester social work students (Myge = 25.3, SDyge = 6.0, women = 109,
man =19, N/A = 2) from a University of Applied Sciences (Department of Social Work) in
Germany participated in the study. All participants signed informed consent prior to data
collection. The sample size required to detect expected medium effect size of Cohen’s f'= .25
at a # —level of .20 was N = 128. Participants received financial compensation for their
participation. They were randomly assigned to one of the following five conditions: (a)
guided CBR with WE and ES (n = 28); (b) guided CBR with ES and without WE (n = 26);
(c) guided CBR with WE and without ES (n = 25); (d) guided CBR without ES and without
WE (n = 26); (e) unguided CBR without ES and without WE (n = 25; see Table 1).

(Insert Table 1)
Learning Environment

We created an online web-based learning environment (see Author, 2019 for pictures)
which was implemented with Unipark (https://www.unipark.com/). The learning environment
consisted mainly of vignettes (Author, 2019) and text boxes in which participants filled in
their answers. Each vignette consisted of a social work decision-making scenario (Author,
2019), in which three social workers (X, Y, and Z) exchange fallacious arguments (one after

another) regarding the best intervention for a fictitious client. We included five fallacies in
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each vignette. Like in real-world practice, the context of the vignettes as well as the fallacies
differed slightly (e.g., an isolated veteran with alcohol problems, an 18-year-old boy who
lives without his parents and smokes marijuana, a 14-year-old girl stays out long at night and
experiences problems in school).

At pre- (time 1) and post-test (time 3), learners were provided with a vignette and one
textbox, in which they could fill in their analysis. This was also the case during the
intervention (time 2) for participants in conditions with no scaffolds (control and unguided).
After the pre-test (time 1), all participants except for the unguided CBR condition were
provided with a video (available in German language via Author, 2019) with information
regarding arguments and criteria for good argumentation. The video was created based on
Damer (2011). It consisted of power point slides and audio explanations regarding how an
argument is constructed, how to detect conclusions and claims, what the criteria for good
argumentation are, respective examples which were not related to social work in terms of
their content, as well as an emphasis on the importance of this knowledge with regard to
decision-making contexts in social work.

Experimental Conditions

Unguided CBR condition. The unguided CBR condition took the pre-test (time 1) and
analyzed the vignette of the intervention phase (time 2) as well the vignette in the post-test
(time 3) without any guidance or scaffolds.

Guided CBR condition. The guided CBR condition (or control condition) was the
same as the unguided CBR condition, except that learners saw the video after the pre-test
(time 1).

WE condition. During the intervention (time 2), participants in the WE condition
were provided with one textbox and an erroneous WE underneath the textbox. The WE was

an argument that was not related to social work in terms of its content. It was erroneous in the
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sense that it provided a conclusion, a valid claim, and five additional claims that each
violated one of the five criteria for good argumentation. An example for such an argument
would be “Riding a motor bike is dangerous (conclusion), because motor bikes have no
safety zone (valid argument) and because driving a car is less dangerous (claim that violates
the relevance criterion).”

ES condition. The ES condition was provided with parts of the vignette in 3 stages for
each social worker’s argument. Participants first read social worker X’s argument and were
asked to identify X’s overall conclusion and type it in a textbox below the argument (stage 1).
On the following screen, participants were provided with the conclusion they previously
identified as well as with ten textboxes. They were asked to identify all claims in X’s
argument and to type each claim in a separate textbox (ten was the limit; not all textboxes had
to be used; stage 2). On the next screen, participants were provided with both the conclusion
they identified in stage 1, as well as all the claims that they identified in stage 2. They were
asked to analyze whether one of the claims they identified, resp. the argument of social
worker X, violated one of the five criteria. If this was the case, they were asked to type an
explanation of how it violated the criterion into a respective text box (each textbox had a
headline referring to one of the criteria; stage 3). After they completed stage 3, the procedure
repeated for social worker Y’s argument and then for social worker Z’s argument.

WS + ES condition. Likewise, participants in the condition with WE and ES were
provided with the same learning environment as the ES condition during time 2. However,
they were additionally provided with the part of the WE that was relevant for a specific
textbox (i.e., under the textbox in which they should analyze whether an argument violated

the criteria structure, they saw the part of the WE that violated this criterion).
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Procedure

Data collection was conducted in March and April 2018. Each participant worked on a
laptop with the digital learning environment. The average time-on-task (for the whole process
from pre- to post-test) was 86.3 minutes (SD = 18.95, range: 46.75 to 149.73) while there was
no time limit. During pre-test, learners completed a questionnaire regarding demographic
data, followed by a multiple-choice test to determine their domain-specific prior knowledge
of social work theories and methods. Then, students in all conditions were asked to analyze a
vignette without guidance, serving as a pre-test to assess their fallacy recognition skills (time
1). Afterwards, students, except those in the unguided condition, were provided with the
video. Subsequently, all groups had to analyze another vignette, depending on their
experimental condition either with WE or ES, both or none of these scaffolds (time 2). After
this analysis, all participants had to analyze a third vignette as a post-test (time 3).
Participants of the unguided condition saw the video after the post-test for ethical reasons and
they were offered to analyze a fourth vignette (time 4) on a voluntary basis (17 of the initial
25 participants of the unguided condition completed this extra vignette). The fourth vignette,
however, was not included in the analyses. Table 2 shows an overview of the procedure.

(Insert Table 2)

Dependent Variables and Coding

We were interested in two dependent variables (DV), namely students’ fallacy
assessment (FA) and fallacy explanation (FE) skills. These were measured via an analysis of
participants’ analyses of the vignettes (at pre-test, during intervention, and at post-test). Each
vignette included five fallacies that were created based on Damer (2011) and Gambrill and
Gibbs (2017). Unlike the vignette of the treatment phase (time 2), vignettes of the pre- (time
1) and post-test (time 2) were counterbalanced to control for task difficulty. We developed

and iteratively refined a coding scheme to code learners’ analyses regarding our variables of
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interest. Two independent coders coded FA and FE for > 10% of the data for each fallacy.
Coders were blind to whether data came from pre- (time 1) or post-test (time 3). During the
intervention phase, the structure of the data from the ES conditions made it obvious that these
learners had an ES available or not (i.e., the structure of these answers resembled the prompts
of the ES to list the conclusion, all claims and violations of the criteria for good
argumentation). Thus, coders were not blind with respect to this condition; yet, they were
blind to whether students had worked with or without WE. Interrater agreement was
determined by the intra-class coefficient (ICC; two-way mixed, absolute, single rater) and an
ICC of .70 was deemed sufficient (Koo & Li, 2016). If an ICC was not sufficient, all cases
which were rated differently were discussed and the coding scheme was refined respectively
(see Author, 2019 for the protocol). Then, the coders coded another > 10% of the data. We
continued with this process until a sufficient ICC was achieved for all 30 variables (three
vignettes, each containing five fallacies, each of which were coded with respect to the two
variables FA and FE). Afterwards, all remaining data was coded by the first author. The
coding scheme differed with respect to our two dependent variables of interest — fallacy
assessment and fallacy explanation — as described in the following section.

Fallacy assessment. The variable fallacy assessment refers to the extent to which
participants were able to identify fallacies. FA was coded for each fallacy on a 4-point Likert
scale with the options not analyzed (0 points), not fallacious (1 point), so-so (2 points) and
fallacious (3 points). Since five fallacies were included in each vignette, the scoring range
was 0 to 15 points for the pre-test, the intervention, and the post-test each. Regarding FA,
participants answers were coded as not analyzed for a particular fallacy, if the fallacy was not
addressed in their answer at all. The code not fallacious was given when claims and/or the
conclusion of a fallacy were incorrectly assessed as positive. The code so-so was given when

the analysis assessed a fallacy in a vague manner or to some extent positive and to some

URL: http://mc.manuscriptcentral.com/jswe Email: jswe@cswe.org

136



WoONOTULLEA WN =

Journal of Social Work Education

FALLACY RECOGNITION SKILLS IN SOCIAL WORK 19

extent negative at the same time, or when the conclusion of a fallacious argument was
assessed positively, while the respective evidence was assessed negatively and also if the
conclusion of a fallacious argument was assessed negatively, without explicitly addressing
the respective fallacy. Answers were coded as fallacious when claims and/or the conclusion
of a fallacy were assessed negatively. The range of the achieved ICCs for the 15 variables
regarding FA was .71 to 1.0.

Fallacy explanation. The variable fallacy explanation refers to the quality of an
explanation regarding the question why an argument is fallacious. FE was coded on a 4-point
Likert scale with the options N/4 (0 points), no explanation (0 points), low quality (1 point),
medium quality (2 points) and high quality (3 points) with the latter three referring to the
quality of the explanation. Since five fallacies were included in each vignette, the scoring
range was 0 to 15 points, each with time 1, 2 and 3. To code FE, we developed a set of two
‘ideal” explanations for each fallacy. Where possible, this was done deductively by Damer’s
(2011) theory. Otherwise, we developed explanations inductively by examining the data and
deciding which explanations were the most comprehensible ones. FE was coded with N/4
when FA for the same fallacy was coded either with not analyzed or not fallacious. FE was
coded with /ow when some kind of explanation for why a certain fallacy is fallacious was
provided, and when this explanation did not include one of the two ‘ideal” explanations. FE
was coded with medium when the analysis included one (or a specific, depending on the
fallacy) explanation of the respective set of ‘ideal”’ explanations. The code high was given
when the analysis included two (or a specific, depending on the fallacy) explanation/s of the
respective set (see Author, 2019 for all sets of ‘ideal” explanations). The range of the
achieved ICCs for the 15 variables regarding FE was .71 to 1.0 (see Author, 2019 for a

detailed table).
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Control Variables and Instruments

Domain-specific prior knowledge. All participants completed a multiple-choice test
(Author, 2019) on domain-specific prior knowledge that focused on social work theories and
methods. In its original version, the test consisted of 40 questions with four answer
opportunities each. A different number of answers (either one, two, three or four) could be
correct for a specific question. This initial version was tested in a pilot test with nine bachelor
of social work students and neither ceiling nor floor effects were observed. Students received
one point for each correctly identified true or false answer. An initial reliability analysis
revealed an insufficient Cronbach’s Alpha of @ = .43. Thus, to arrive at a more reliable
measure, items with low item-scale correlations were removed. The final test consisted of 27
items with a sufficient reliability of a =.60 (Cronbach’a Alpha). Correlations between
domain-specific knowledge and the DVs at the post-test were significant but rather small
(Pearson’s = .30, p =.001 for FA and .32, p = .003 for FE). Even though differences
between conditions regarding domain-specific prior knowledge were small and non-
significant (all Fs (1,101) <1, n.s.), it was included as a covariate in the analyses regarding
our research questions.

Time-on-task. Time-on-task was recorded automatically by the learning environment
for the whole data collection process. Preliminary analyses showed that students in the ES
conditions displayed a significantly higher time-on-task than students from conditions in
which no ES was present (F (1, 101) = 6.102, p = .015, partial n?= .06 (all other effects: Fs
(1,101) > 1, n.s.). Correlations between time-on-task and the DVs were small though (» = .10,
p = .35 for FA and » = .09, p = .38 for FE). Still, when analyzing the data regarding our

research questions, we included this variable as a covariate.
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Statistical Analyses

In a preliminary analysis, we carried out paired-samples t-tests to determine if learners
increased their fallacy recognition skills over time (i.e., from pre- to post-test), independent
from experimental conditions, differences in prior knowledge, or time-on-task.

To answer RQ 1 (effects of guided vs. unguided CBR), we ran one-way independent
ANCOVAs with FA or FE at post-test (time 3) as DVs, guided (all four conditions combined)
vs. unguided CBR as a between-subject factor, and the pre-test (time 1; respectively for FA
or FE), prior knowledge, and time-on-task as covariates.

The correlation between the two DVs was substantial (= .83, p <.001) at post-test,
therefore we assumed multicollinearity and decided not to carry out a MANCOVA to address
RQs 2 and 3.

Instead, to answer RQ 2 (effects of WE and ES during the intervention) and RQ 3
(effects of WE and ES at post-test) we applied two-way independent ANCOVAs with FA and
FE at time 2 for RQ 2 and at time 3 for RQ 3 as DVs, WE and ES as between-subject factors,
and the pre-test (time 1; respectively for FA or FE), prior knowledge, and time-on-task as
covariates.

The a-level for all statistical analyses was set to 0.05. Partial n? was used as a
measure of effect size. Values of about .01 were considered as a small effect, values of about
.06 as a moderate effect and values of about .14 as a large effect (Cohen, 2013). SPSS syntax
is available via Author (2019).

Results

With respect to ANCOV As, Shapiro-Wilk tests indicated that the assumption of
normality was violated for the variable FA in the ES condition (p = .038) and the WE+ES
condition (p =.004) as well as for FE in the WE+ES condition (p = .025) during guided CBR

(time 2). The same was true for FE in the WE condition (p = .040), as well as for the variable
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FA in the ES condition (p = .034) at post-test (time 3). However, this was considered
unproblematic since group sizes were equal and histograms indicated mesokurtic
distributions (Quinn & Keough, 2002). Furthermore, a violation of the normality assumption
is only considered potentially problematic if it results in variance heterogeneity, which was
not the case for our data as indicated by Levene’s tests which were all non-significant (Quinn
& Keough, 2002).

We encountered a few outliers based on the IQR-method. Since there was no
theoretical background to justify their exclusion on the one hand and no outliers were found
based on the z-score method (no values less than -3 or greater than 3), outliers were not
excluded.

Table 3 provides an overview of the means and standard deviations of students’ scores
on the prior knowledge test, on FA and FE in time 1, 2, and 3, and their time-on-task.

(Insert Table 3)
Preliminary Analysis: Did Learners Learn over Time?

Paired-samples t-tests yielded a statistically significant increase in students’ FA score
from time 1 (M = 6.91, SD = 3.24) to time 3 (M = 7.80, SD = 3.32), t (125) -2.487, p = .007, d
=0.27 (one-tailed). The mean increase was -0.89 (95% CI: -1.596, -0.181; negative values
due to direction of comparison which was time 1 minus time 3). Likewise, we found a
statistically significant increase in students’ FE scores from time 1 (M =3.53, SD =2.11) to
time 3 (M =4.27, SD =2.69), t (125) -2.628, p = .005, d = 0.31 (one-tailed). The mean
increase was -0.74 (95% CI: -1.294, -0.182).

Research Question 1: What are the Effects of Guided vs. Unguided CBR?
One-way independent ANCOVAs were conducted to test the effect of guided CBR

(all four conditions in which the video with information on arguments, fallacies, and criteria
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for good argumentation was presented before treatment) vs. unguided CBR (the condition
that neither received the video nor further scaffolds) on FA and FE at post-test.

Regarding FA, guided learners performed better (M = 8.01, SD = 3.10) than unguided
learners (M = 6.62, SD = 3.32). This difference was statistically significant (¥ (1, 115) = 4.60,
p =.034, partial n*= .038).

With regards to FE, guided learners (M = 4.33, SD = 2.69) outperformed unguided
learners (M = 3.46, SD = 2.43). This improvement was marginally significant F (1, 115) =
2.675, p =105, partial n* = .023).

Therefore, H1 was partially corroborated.

Research Question 2: What are the Effects of WE and an ES as well as their
Combination on Learners’ Fallacy Recognition Skills during Guided CBR (during the
Intervention)?

Two-way independent ANCOVAs were conducted to explore the impact of WE, ES,
and their combination on social work students’ fallacy recognition skills (FA and FE) during
guided CBR (i.e., during the application of the scaffolds). The unguided condition was
excluded from these analyses.

In terms of FA, learners in the WE group (M = 9.14, SD = 2.83) performed better than
those in the ES condition (M = 8.64, SD = 2.33). The combined condition (M = 7.75, SD =
2.14) and the control condition (M = 7.72, SD = 2.69) were similar in their performance and
both inferior compared to the WE and ES condition. However, there was a non-significant
main effect for WE (F (1, 93) = .214, p = .645), a non-significant main effect for ES (F (1,
93) =.497, p = .483), but a significant disordinal interaction effect between WE and ES (F (1,
93) =4.080, p = .046, partial n? = .042). This indicates that both scaffolds were effective as
long as they were presented without the other. Once the scaffolds were combined, however,

students’ FA was no better than in the control condition.
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As for FE, learners in the WE condition (M = 5.45, SD = 1.99) and in the ES
condition (M = 5.40, SD = 1.92) performed better than those in the combined condition (M =
4.86, SD = 1.38) and in the control condition (M =4.32, SD = 2.06). Yet, we found a non-
significant main effect for WE (F (1, 93) = 0.459, p = .500), a non-significant main effect for
ES (F (1, 93) = .001, p = .978), but again a significant disordinal interaction effect between
WE and ES (F' (1, 93) =4.672, p = .033, partial n*> = .048). Just like for FE, this indicated
positive effects of each of the two scaffolds when presented without the other. Yet, a
combination of the two scaffolds seems to be no better than CBR without ES and WE.
Therefore, H2a, H2b, and H2c were rejected.

Research Question 3: What are the Effects of Worked Examples and External Scripts
as well as their Combination on Social Work Students’ Fallacy Recognition Skills in
Post-test?

Two-way independent ANCOVAs were conducted to explore the impact of WE, ES,
and their combination on social work students’ fallacy recognition skills (FA and FE) during
post-test.

Regarding FA, learners in the WE condition (M = 8.91, SD = 2.67) performed best,
and, surprisingly, learners in the control condition (M = 8.17, SD = 3.74) second best.
Learners in the combined condition (M = 7.65, SD = 3.32) and those in the ES condition (M =
7.42, SD = 3.43) performed similarly. There was a non-significant main effect for WE (F (1,
89) = .468, p = .496), a marginally significant negative main effect for ES (F (1, 89) = 2.827,
p =.083, partial n?=.031), indicating a detrimental effect of ES on FA compared to no
scaffold, and a non-significant interaction effect between WE and ES (F' (1, 89) =.108, p =
.743).

Concerning FE, again surprisingly, learners in the control condition (M = 4.83, SD =

3.23) performed best, followed by learners in the WE condition (M =4.77, SD = 2.02).
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Learners in the combined condition (M = 4.04, SD = 2.96) and in the ES condition (M = 3.75,
SD = 2.3 1performed worse than the other two groups. We observed a non-significant main
effect for WE (£ (1, 89) =.020, p = .888), a significant negative main effect for ES (# (1, 89)
=3.992, p =.049, partial n’ = .043), again, suggesting that ES have a negative effect on FE
compared to no intervention, and a non-significant interaction effect between WE and ES (F
(1, 89) = .020, p = .926). Therefore, H3a, H3b, and H3c were rejected.

Discussion

The aim of this article was to examine the effects of an online CBR environment on
social work students’ fallacy recognition skills. We further were interested in the effects of
different versions of the CBR environment that differentiated with respect to whether it
included or excluded two different kinds of scaffolds: Worked examples and external scripts.

On average, all learners improved their fallacy recognition skills. Even though effect
sizes were small, the average increase of about 1 point (range: 0 to 15 points) from pre- to
post-test for fallacy assessment as well as for fallacy explanation might well be regarded as
practically relevant, considering the complexity of these skills in combination with the
relatively short intervention. Thus, CBR can be considered a useful approach to facilitate
social work students’ fallacy recognition skills, especially when applied over a longer period
such as a whole semester. This might allow learners to benefit even more from CBR, due to
its focus on learning from experience (Schank, 1999). Further research is needed to test this
assumption.

Guided CBR seems to be favorable in comparison to unguided CBR. Taking the
content of our provided guidance into account, it seems reasonable to consider Damer’s
(2011) theory as promising for the facilitation of fallacy recognition skills.

During the intervention (time 2), students in the ES-only and the WE-only condition

showed higher values on FA and FE than students in the control condition. The significant
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disordinal interaction effect indicates that WE as well as ES are effective when presented in
isolation, but that their support decreases when they are combined. This means that the
scaffolds are not effective in general, but only when they are not combined with each other.
On the one hand, our results are in line with evidence from studies that showed positive
effects of WE (e.g., Renkl, 2017) and ES (e.g., Vogel et al., 2017) on learning processes. Yet,
we found no evidence for synergistic scaffolding (Tabak, 2004): To the contrary, the results
indicate that the two scaffolds lose their effectiveness once they are combined with the other.
This result might be explained by the necessity for learners to switch their attention between
the two scaffolds back and forth, which might have been a strain on learners’ working
memory, leaving them with little cognitive capacity to focus on the actual problem solving
processes (split attention effect; Kollar et al., 2014; Sweller et al., 2011). Yet, further research
is needed to test this interpretation.

The positive results for the ES-only and the WE-only conditions could not be
maintained as indicated by the post-test (time 3). It is however not unusual that learners need
some time to transfer new learning strategies to benefit from them. Empirical evidence
suggests that learners can perform significantly better in delayed tests compared to tests that
are administered immediately after the treatment. This has been shown for ES (e.g., Lee,
2018) as well as for erroneous WE (e.g., McLaren, Adams, & Mayer, 2015). Therefore,
future studies should use delayed tests to investigate potential long-term effects of ES and
WE on social work students’ fallacy recognition skills. Furthermore, considering the
complexity of fallacy recognition skills, longer interventions might contribute to the
effectiveness of ES and WE on these skills.

Another possible explanation for the rather disappointing outcomes is that the
particular design of the two scaffolds might have been suboptimal. With respect to the ES,

maybe its design was too far from students’ prior skill level, thus failing to provide them with

URL: http://mc.manuscriptcentral.com/jswe Email: jswe@cswe.org

144



WoONOTULLEA WN =

Journal of Social Work Education

FALLACY RECOGNITION SKILLS IN SOCIAL WORK 27

a Zone of Proximal Development (Vygotsky, 1980) that they could productively use to
further develop their fallacy recognition skills. Given the complexity of fallacy recognition
skills, this might indeed have been the case. Future research should thus seek to identify
designs of ES that social work students can more easily take up when analyzing cases. The
fact that ES even had a negative effect makes it even more necessary to develop further
alternatives for the design of ES to support students’ fallacy recognition skills. WEs, in turn,
might become more effective if they show how exactly the fallacy that students are
confronted with can be detected and resolved, rather than illustrating the concepts of fallacy
analysis with a different fallacy. From this perspective, our WEs might not have been rich
enough (Renkl, 2014). Also, research by Schworm and Renkl (2007) shows that with respect
to fostering skills, WEs seem to be only effective when they are combined with self-
explanation prompts, which were not presented in our study. Thus, future research should try
to explore how to design scaffolds that more closely relate to social work students’
prerequisites regarding fallacy recognition.
Limitations and Conclusions

As with all research, the results of our study must be considered in the light of several
limitations. First, our study might have been underpowered to yield effects of WE and ES on
fallacy recognition skills, since estimating the expected effect size was difficult due to the
absence of previous studies in social work. Expected effect sizes may be much smaller, and
thus a larger sample would be required to be able to show these effects. Second, we applied a
convenience non-probability sampling method which limits the external validity of our
results (Nugent, 2010). Third, we have chosen the fallacies used in our vignettes based on
conceptual literature, assuming that these fallacies are rather prevalent in social work
practice. However, no further systematic process guided our selection of the fallacies. Fourth,

our worked examples were not very rich in that they did not resemble the steps to a solution
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but rather only the solution itself. Fifth, the intervention was rather short, considering the
complexity of fallacy recognition skills.

Despite these limitations, we believe that our study is among the first to provide
empirical evidence regarding fallacy recognition skills of social work students. Our evidence
suggests that social work students need support to identify fallacies and even more so to
provide valid reasons to explain why a fallacious argument is fallacious. CBR seems
promising in this regard and could be easily implemented in social work education with a
digital learning environment such as the one that was used in this study, if devices with web-
access are available for learners. For example, this might be done in the form of a homework
assignment or as part of a video lecture.

However, our results provide only limited evidence that worked examples and external
scripts can further boost the effectiveness of CBR. We argue that further systematic research
is needed to identify which features in the design of WE and ES can be improved to make
them more effective.
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Table 1.

Design

Guided Unguided

VCoOoONOTULDA WN =

10 Worked Examples

12 With Without

External Scripts With n=28 n=26
15 Without n=25 n=26
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Table 2

Overview of the Procedure

Procedure phase Groups Variables

Pre-Test (time 1) all conditions Demographic variables
Domain-specific prior knowledge
(social work), FA and FE

Video Only guided conditions

Treatment (time 2) all conditions FA and FE

Post-Test (time 3) all conditions FA and FE

Video unguided

Optional test (time 4) unguided FA and FE
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Table 3

Mean Frequencies and Standard Deviations of the Scores for the two Dependent Variables

cCoONOULThA WN =

Fallacy Assessment (FA) and Fallacy Explanation (FE) with Regards to their Measurement

o]

1 Points and the Experimental Conditions

14 Construct Group

Unguided Control WE ES WE + ES

17 M (SD) M (SD) M (SD) M (SD) M (SD)

19 DSPK 21.24 1.59 21.08 (2.45) 20.72 (3.18) 21.00 (2.51) 21.50 (2.85)

21 Time-on-task
22 (min)

23 EA (time 1) 7.36 (2.70) 6.65 (3.71) 7.28 (3.32) 7.15 (3.11) 6.00 (3.46)

74.37 12.64 79.10 (15.17) 83.88 (20.39) 90.62 (17.89) 90.78 (20.33)

25 FA (time 2) 7.12 (2.78) 7.88 (2.76) 9.40 (2.77) 8.77 (2.37) 7.75 (2.14)
27 FA (time 3) 6.68 (3.05) 8.32 (3.74) 9.00 (2.84) 7.36 (3.37) 7.65 (3.32)
FE (time 1) 4.10 (1.85) 3.65 (2.55) 3.40 (2.00) 3.50 (2.14) 3.04 (2.05)
30 FE (time 2) 3.00 (1.53) 4.46 (2.14) 5.72 (2.05) 5.42 (1.88) 4.86 (1.38)

32 FE (time 3) 3.60 (2.48) 4.96 (3.22) 4.92 (2.25) 3.84 (2.30) 4.04 (2.96)

Note. DSPK = domain-specific prior knowledge, WE = worked example, ES = external script,

36 FA = fallacy assessment, FE = fallacy explanation
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8. General Discussion

The following chapter provides a brief reflection on the goals of this dissertation (chapter

8.1), followed by a general discussion of its findings (chapter 8.2).

8.1 Discussion of addressed Problems and the Goals of the Dissertation

The overarching problem on which this thesis is based on is the scarce use of Evidence-
based Practice in social work practice, namely of its two major approaches, the process
of Evidence-based Practice (EBP) and Empirically Supported Treatments (ESTs).
Suboptimal training of these concepts in social work education was identified as one
important reason.

Therefore, the three main goals of the first empirical study (chapter 6) were (1)
to provide an overview of educational interventions with the aim to foster the use of these
approaches, (2) to investigate how these interventions were conceptualized as well as
(3) to assess the quality of the related studies in order to find out how to best teach
evidence-based practice to social work students and practitioners. A systematic review
was chosen as a methodological approach to tackle the questions related to these goals.

The second study (chapter 7) is an experimental study on the facilitation of social
work students’ fallacy recognition skills. These skills - specifically the skills to identify as
well as to explain fallacies - are considered prerequisites for the motivation to engage in
as well as for the use of EBP (Aglen, 2016; Gambrill, 2019; Profetto-McGrath, 2005). The
main goal of the second study was to investigate ways to effectively facilitate these skills.
An instructional approach (Case-based Reasoning; CBR) as well as two additional
scaffolds (worked examples and an external script) were introduced as promising means

to foster fallacy recognition skills. Accordingly, the second study tested the effects of
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worked examples and an external script in a case-based digital learning environment on
social work students’ fallacy recognition skills.
The following chapter reports and discusses the results of the two empirical

studies.

8.2 General Discussion of Findings

The first empirical study (chapter 6) aimed to provide an overview of studies that
investigate the facilitation of EBP and/or the use of ESTs in social work. Further
objectives were to systematically evaluate the respective body of research regarding the
question how to best teach EBP and/or the use of ESTs to social work students and
practitioners. A systematic literature search revealed 27 eligible studies (13 on EBP, 12
on one or more EST/s and two on both approaches). These studies were evaluated with
respect to their (1) instructional approach, their reported (2) effects as well as their (3)
methodological quality.

A guided student-centered approach was the most prevalent instructional
approach among the studies. This is in line with the calls from many social work scholars
to apply Problem-based Learning in EBP education (e.g., Drake, Hovmand, Jonson-Reid,
& Zayas, 2007; Drisko & Grady, 2018; Franklin, 2007; Gambrill, 1999, 2007).

Guided student-centered instruction seems to be beneficial as reflected by the
many positive effects (89%) of the studies included in the review. However, this finding
is rather inconclusive for two reasons. First, other approaches such as more teacher-
centered ones also yielded almost solely positive results. A second reason refers to the
high prevalence of one-group-designs (see also the discussion of the studies’ quality
below). An intentional attempt to foster the acquisition of knowledge is in general likely

to be successful to some extent. Therefore, it is of limited value to know if a particular
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teaching approach yields positive results at all. The more important question is which
approaches work best under what circumstances and in comparison to other approaches.
For example, empirical evidence from psychological research suggests that novices with
little prior knowledge of the subject matter may benefit more from rather teacher-
centered approaches such as Direct Instruction (Slavin, 2018), while more experienced
learners might benefit more from rather student-centered approaches such as Problem-
based Learning (Hmelo-Silver, 2004; Kollar & Fischer, 2019). Thus, the general call for
Problem-based Learning that is made in many conceptual articles with regard to EBP
education in social work (e.g., Drake et al., 2007; Drisko & Grady, 2018; Franklin, 2007;
Gambrill, 1999, 2007) might at least be questionable under certain circumstances. The
findings of the review cannot empirically support the assumption that student-centered
approaches are the best way to facilitate EBP in social work under any circumstances and
in comparison to any other instructional approach.

Concerning the studies’ quality, four aspects are especially important: (a) The
small number of controlled designs, (b) the low/or respectively the lack of reliability of
the applied measure instruments, (c) the low validity of many studies and the ratings of
(d) the studies’ risk of bias.

First, only six out of the 27 studies used a controlled design (3 experimental and 3
quasi-experimental studies that mainly applied a passive control group or treatment as
usual as a control condition). This provides empirical evidence for Yaffe’s10 (2013)
assumption that experimental studies are underrepresented in research on social work
education. This finding is also in line with empirical evidence that suggests that most of

the social work research is descriptive or explorative in its nature (Rosen, Proctor, &

10 At the time of writing this doctoral thesis, Joanne Yaffe is the editor-in-chief of the Journal of Social
Work Education.
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Staudt, 1999). One reason for this might be a respective research tradition in social work
that relates to the idea that experimental designs are not capable of appropriately
investigating complex social problems (Gitterman & Knight, 2013; Webb, 2001) and that
such empirical research lacks a focus on the individual by concentrating on the
investigation of general patterns (Micheel, 2010). The question to which extent such
designs are reasonably applicable regarding questions of effectiveness of interventions
in social work practice is not subject to this doctoral thesis. However, the scarce amount
of experimental designs is problematic in the context of research on social work
education, considering the value of controlled designs for the improvement of
educational practice (e.g., Bruer, 1994; McGilly, 1998). Furthermore, and strictly spoken,
only randomized controlled studies allow strong causal inferences (Shadish, Cook, &
Campbell, 2002).

A second problem regarding the studies’ quality refers to the way with which data
was collected and analyzed. Few studies reported information on reliability (e.g., only
13% of the quantitative studies reported on test-retest reliability) of their measure
instruments. Also, it should be noted that in some cases in which such information was
provided, part of it gave also reason for concern, such as values for the internal
consistency of measure instruments that are considered insufficient (e.g., Cronbach’s a <
.60). Regarding interrater reliability, only one third of the studies in the review reported
respective information. Thus, many of the studies that investigate EBP and/or EST
education in social work that have been published so far can be considered problematic
regarding the reliability of their measures.

Regarding the studies’ va/idity, only 20% of the quantitative studies used validated
instruments for data collection. None of the studies measured learners’ skills related to

EBP and/or the use of ESTs in real world settings, which is problematic considering that
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both are skills that are to be applied in practice. A particular problem is related to the
studies’ disproportionately high reliance on self-report data. 93% of the studies based
their measures solely (52%) or partly (41%) on self-report data. This high prevalence of
self-report data is in line with Yaffe’s (2013) assumption that only very few studies in
research on social work education rely on performance data, which is problematic
because individuals tend to overestimate themselves (Kruger & Dunning, 1999; Snibsger
et al., 2018). A respective example is the study by Smith, Cohen-Callow, Harnek-Hall, and
Hayward (2007) which was the only study included in the systematic review that
measured a construct (leaners’ procedural knowledge of EBP) with self-report data as
well as with performance data. They found that social work students’ self-assessment of
their knowledge was rather high, however, this was not resembled by a more objective
measurement that captured their performance on a multiple-choice test about the
methodological quality of several research scenarios. This result is in line with recent
findings from Snibsger et al. (2018), who found a low agreement between self-reported
and objectively measured EBP knowledge among Canadian (2 = 154) and Norwegian (n
= 336) students from various healthcare disciplines. This raises doubts about the validity
of many studies from the current body of research on Evidence-based Practice education
in social work. Furthermore, it can be speculated that social work students tend to
overestimate their EBP-related knowledge.

As for the studies’ risk of bias, 15 (55.5%) out of 27 scored either 0, 1 or 2 (range,
0 - 4 with 0 indicating a very high risk of bias and 4 indicating a very low risk of bias) on
the applied risk assessment scale (Pluye et al., 2011). Of course, risk of bias is to some
extent related to the studies’ reliability and validity, however, further aspects were
considered in this measure (e.g., does the collected data allow to adequately address the

research question). For example, most of the qualitative studies missed to appropriately
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explain how their findings relate to the researchers’ influence during their interactions
with the participants. None of the mixed methods studies provided rationale for the
necessity of conducting a mixed methods study to properly address their research
question(s), let alone for the mindful integration of their qualitative and quantitative
data. Furthermore, some quantitative studies had very small sample sizes. For example,
one of the few studies with a controlled design had a control group with 12 and an
experimental group with three participants (Webber, Currin, Groves, Hay, & Fernando,
2010). Also, other quantitative studies without controlled designs applied inferential
statistics with very small sample sizes that were sometimes less than ten participants
(e.g,, Daniels, Torres, & Reeser, 2016; Dauenhauer, Glose, & Watt, 2015). Nevertheless,
statistically significant results are reported by such studies. According to Button et al.
(2013), this is problematic for at least three reasons. First, the lower the power of a study,
the higher the probability that a statistically significant result does not reflect a true
effect, due to a small positive predictive value. Second, it is likely that such studies report
inflated effect sizes. Consequential biases will negatively affect both, the reproducibility
of such studies as well as the validity of their accumulated findings (Button et al., 2013).
Third, conducting such vastly underpowered studies and analyzing their data with
inferential statistics can in general be considered questionable from an ethical
perspective. Such studies are more likely to introduce bias into the respective body of
research than to contribute to it with reliable and valid findings. It is debatable whether
tax money is put to good use with such studies, considering that research is often publicly
funded. Due to these findings, one may speculate that a practice might be prevalent in
quantitative research on education of Evidence-based Practice in social work that
Gigerenzer (2018) called the null ritual The null ritual refers to the mechanical

application of inferential statistics on the basis of (1) a no mean difference null
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hypothesis, (2) an unspecified alternative hypothesis and (3) the acceptance of a
statistically significant result on the basis of a 5% alpha level, without considering further
aspects such as power. Gigerenzer (2018) argues that this entails the elimination of
researchers’ judgement.

Taken together, currently only very few studies provide strong evidence about the
effectiveness of educational interventions to teach EBP and/or the use of ESTs in social

work.

Next, the results of the second empirical study (chapter 7) are discussed. The
objective of this study was to investigate effects of worked examples and an external
script on social work students’ fallacy recognition skills in a case-based digital learning

environment.

Overall, the study found significant learning effects from the pre- to the post-test
for both students’ fallacy recognition skills - fallacy identification!! and fallacy
explanation - regardless of prior knowledge, time-on-task or experimental conditions.
Furthermore, guided CBR (i.e., with provided information on arguments, fallacies and
criteria for good argumentation; Damer, 2011) yielded significant (fallacy identification)
and marginally significant (fallacy explanation) effects compared to unguided CBR (i.e.,
without information on arguments, fallacies and criteria for good argumentation). Effect
sizes were rather small. However, students in the experimental conditions increased

their fallacy recognition skills on average by approximately 1 score (range 0 - 15). Two

111n the second empirical study, the term fallacy identification was replaced with fallacy assessment since
that term provided a closer and more accurate match to the coding scheme that was used to code the data
with regards to the skill fallacy identification. For reasons of coherence in relation to Part I, the term
fallacy identification will be used in Part IIl instead of fallacy assessment.
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aspects must be taken into account in that regard. First, fallacy recognition skills can be
considered rather complex, since they entail numerous epistemic activities such as
evidence generation, evidence evaluation and drawing conclusions (Fischer et al.,, 2014).
Second, the intervention was relatively short (on average about 83 minutes including
pre- and post-test) and could be delivered with little resources. Taking these aspects into
account, results might be regarded as practically relevant (Ferguson, 2009).

Taken together, it is reasonable to consider the application of CBR in conjunction
with Damer’s (2011) theory Attacking Faulty Reasoning in the context of a digital
learning environment as a promising means to facilitate fallacy recognition skills of
rather advanced social work students. Of course, this assumption must be treated with

caution since there was no control group for CBR.

The effects of the scaffolds, namely the worked examples and the external script,
differed between (1) the process level at time 2 (during the intervention) and (2) the
outcome level at time 3 (after the intervention in the post test).

At time 2 (during the intervention), both conditions, worked examples as well as
the external script, yielded slightly better results for students’ fa/lacy identification and
fallacy explanation skills, compared to the control condition.

However, the main effects of the scaffolds are not interpretable since their
combination yielded statistically significant disordinal interaction effects for students’
fallacy identification as well as fallacy explanation skills. This indicates that the script as
well as the worked example are effective when they are presented in isolation, but that
their support decreases when they are combined. Consequentially, this means that the

scaffolds are not effective in general but depend on the level of each other.
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Two explanations are possible for the decrease of their effectiveness when they
are combined, one refers to the (1) redundancy effect and another one more broadly to
the (2) balance of extraneous and germane load with respect to learners’ prior
knowledge.

Combining two or more scaffolds to produce a synergistic scaffolding effect (i.e., a
learning outcome that is superior compared to the learning outcomes that would be
yielded when the respective scaffolds would be provided in isolation) is in general not an
easy task, since the more scaffolds a learning environment entails, the more cognitively
demanding it becomes (Kollar et al., 2014; Tabak, 2004). Combining the presumably
already quite demanding external script (as indicated by the significantly increased time-
on-task) with worked examples might have produced a split-attention condition (Sweller
et al.,, 2011). The worked examples and the script were designed in such a way that both
were comprehendible in isolation, hence, a split-attention effect would be rather unlikely,
especially since the combined version could be considered rather integrated (see
Spensberger et al., 2019 for pictures). However, the worked examples were erroneous
examples of fallacies with regards to different criteria for good argumentation. Therefore,
they implicated the related principles of the five criteria for good argumentation. The
main purpose of the script was to induce and guide the application of the very same
principles. Thus, combining the two scaffolds might have yielded some overlap regarding
information that concerns the principles of criteria for good argumentation. A
redundancy effect might therefore be an explanation for the negative interaction effect.

A second explanation refers to the balance of extraneous and germane load with
respect to learners’ prior knowledge. Attempts to induce germane load with additional
scaffolds that are, for example, intended to induce self-explanation of underlying

concepts of worked examples are sensitive to learners’ prior knowledge that is necessary
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for such explanations. The script did not actively prompt learners to self-explain
underlying principles of the worked examples to themselves. However, it could be
speculated that providing the scripts in combination with the worked examples might
have induced a similar process to some extent (i.e., learners might have compared the
components of the script and the respective worked examples in order to investigate and
understand underlying principles). But, attempts to provide self-explanations about
underlying principles might induce extraneous load rather than germane load for
learners who lack (prior) knowledge that is necessary for such explanations (Paas & van
Gog, 2006). This casts further doubts on the initial assumption regarding sixth semester
social work students’ prior knowledge about argument evaluation in social work decision

making contexts.

At time 3 (post-test), no positive effects of the scaffolds were observed. Quite the
contrary, a negative main effect of the script was observed for fallacy identification as
well as for fallacy explanation, indicating that the script had a negative effect on students’
fallacy recognition skills compared to no intervention. In general, it is possible that
learners need more time to discard their older suboptimal learning strategies in favor of
the newly acquired ones in order to benefit from them. Often, learners return to their
older learning strategies immediately after the training of new ones (Renkl, 2008).
Nevertheless, the results are contrary to much empirical evidence that suggests that
worked examples as well as scripts can have substantial positive effects on students’
learning outcomes (e.g., Atkinson, Renkl, & Merrill, 2003; Sweller, Ayres, & Kalyuga, 2011;
Vogel, Wecker, Kollar, & Fischer, 2017). Thus, it is reasonable to assume that the scaffolds
were not optimally designed. The following closer examination of the scaffolds supports

this assumption.
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Regarding the worked examples, especially three aspects might have been
problematic: (1) The fact that they did not show the solution process in detail, (2) the
lack of inducement of germane load and (3) the fact that they were erroneous.

First, the applied worked examples did not show the so/ution processes that have
to be undertaken in order to identify and explain a fallacy. They were merely examples of
similar fallacies. It is thus possible that they were not rich enough, thereby still leaving
learners with the necessity to search the problem space for aspects that were relevant for
schema acquisition (Renkl, 2014). That way, the worked examples might not have
contributed sufficiently regarding the release of working memory capacity for an
increase of germane load. It is an interesting yet open question how to model worked
examples, so that they properly resemble the solution path to identify and explain
fallacies in a social work decision making context.

Second, no additional support that was tailored towards the increase of germane
load was provided while working with worked examples. The worked examples might
have led to a decreased amount of extraneous load in learners’ working memories
(compared to no worked examples, which might have induced the need for the learner to
search the problem space for aspects that are relevant for schema acquisition), thereby
leaving enough capacity for an adequate amount of germane load. However, the
remaining free capacity does not automatically lead to an increased amount of germane
load (de Jong, 2010). Hence, additional support tailored towards the increase of germane
load might have been necessary. On the one hand, worked examples are a scaffold that
allows a learner to remain rather passive (Renkl, 2014). On the other hand, fallacy
recognition skills (and likewise their respective principles) can be considered rather
complex. Therefore, the application of additional support such as self-explanation

prompts (e.g., Atkinson et al., 2003; Hilbert, Renkl, Kessler, & Reiss, 2008; Schworm &
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Renkl, 2007) or feedback (e.g., Kopp, Stark, & Fischer, 2008; Kopp, Stark, Kiihne-
Eversmann, & Fischer, 2009) might be beneficial in helping learners to deeply process
and understand the underlying principles of the worked examples that are supposed to
guide learners in the application of fallacy recognition skills in social work decision
making contexts. For example, research by Schworm and Renkl (2007) suggests that
when the goal is to foster skills, worked examples might be more effective when they are
combined with self-explanation prompts. Therefore, such support methods might be
promising candidates regarding the intentional increase of germane load while working
with worked examples.

Third, the worked examples can be considered erroneous, since they provided
learners with an argument that violated criteria for good argumentation in order to show
the learner how a fallacy that violates a specific criterion for good argumentation (Damer,
2011) would look like. This is not problematic per se, however, empirical evidence from
Grof3e and Renkl (2007) in the context of a well-structured domain (solving probability
problems) suggests that erroneous worked examples are not favorable for learners with
little prior knowledge. Therefore, it is possible that students’ prior knowledge on
argument evaluation (e.g., due to field practice; see chapter 5.2) was overestimated with
regards to the design of the worked examples and that the worked examples were not
ideally tailored towards learners’ prerequisites. In other words, correctworked examples
might have been more beneficial considering learners’ prior knowledge. This assumption
is in line with learners overall mediocre scores regarding fallacy identification and their
generally low scores with respect to fallacy explanation. Furthermore, Grofde and Renkl
(2007) found that erroneous worked examples can have detrimental effects on learners’

principle-based self-explanations. Hence, it might have been difficult for learners to
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appropriately explain the underlying principles of the worked examples to themselves,

which is important for schema acquisition (Renkl, 2017).

As for the results of the external script, four aspects are especially interesting: (1)
the optimal external scripting level principle (one of the principles proposed in the Script
Theory of Guidance, see chapter 4.3.2.2), (2) learners’ significantly higher time-on-task,
the possibility of (3) overscripting and the script’s (4) level of coercion.

First, the script might not have been in line with the optimal external scripting
level principle (Fischer, Kollar, Stegmann, & Wecker, 2013), meaning that it did not
provide the learners with an optimal Zone of Proximal Development (Vygotsky, 1978).
As stated before, it might be possible that students’ prior knowledge was overestimated.
This assumption seems especially reasonable in consideration of the aforementioned
complexity of fallacy recognition skills. Future attempts in designing scripts to facilitate
social work students’ fallacy recognition skills should therefore take students’ related
internal scripts into account more thoroughly, for example by analyzing them upfront
(Kollar, Fischer, & Slotta, 2007).

Second, students in script conditions needed significantly more time-on-task
compared to the other conditions. Therefore, a possible explanation for the disappointing
results of the script could be that students needed a considerable amount of time to
understand the script (i.e., how it functions and how they should use it). This assumption
is supported by the fact that students were not explicitly trained in using the script. The
learning environment provided a description of how to use the script, however, this might
not have been enough to convey students in how to use it appropriately. This assumption
would be in line with the presumption that students’ prior knowledge might have been

overestimated, which might have led to further insecurities of the students regarding the
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question what the script was supposed to support. In this regard, Dillenbourg (2002)
suggests that experimental studies on the effectiveness of scripts require learners to be
trained in how to use them.

A third possible explanation that is to some extent related to the increased time-
on-task in the script conditions is that the script provided too much information that had
to be cognitively processed by the learners. Hence, the learning effects of the script might
have been hampered due to overscripting (Dillenbourg, 2002). In other words,
processing all the information that was provided by the script might have overstrained
the learner’s working memory by putting too much extraneous load on it, thereby leaving
little capacity for germane load which is necessary for schema-acquisition. The script
consisted of an instructional introduction (e.g., provide your explanation in the textbox if
the claim violates a criterion for good argumentation), five headers, each of which
referring to one of the criteria for good argumentation (e.g., structure), respective
prompts (e.g., “claim X violates the structure criterion because ...”) and a textbox (see
Spensberger, Kollar, & Pankofer, 2019 for pictures). Thus, especially the prompts could
be considered as too much information, since they were provided for each criterion, even
though not all claims violated all criteria (which, in addition, could be considered as
potentially misleading).

A fourth possible explanation which is partially related to overscripting refers to
the high level of coercion of the script. The script applied in the second study prompted
the students to perform cognitive operations in a specific order and learners had to
strictly follow the sequence of the prompts, regardless of whether a criterion of a prompt
was relevant for a given claim or not. For example, a learner might have evaluated a claim
against the structure criterion (the first of the five criteria) in such a way that she decided

that the claim violated the very criterion. Afterwards, she would still have to evaluate the
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claim against the remaining four other criteria. This might have been too coercive,
thereby leaving the students with little degrees of freedom in following the script, which
might have impaired leaners’ self-regulation (Wecker, Kollar, Fischer, & Prechtl, 2010)
and/or led to a possible decrease of students’ motivation (Dillenbourg, 2002). One
possible solution for this problem could be the application of more adaptable scripts
(Noroozi, Kirschner, Biemans, & Mulder, 2018; Wang, Kollar, & Stegmann, 2017), that
allow the learner to adjust them to her needs. Such a script could, for example, let the
learner directly pick the needed criterion from a drop-down menu, or hide criteria two
to five and ask the learner, after evaluating criterion one, if criterion two (and

respectively three, four and five) is needed and should therefore be shown.

9. Implications for Social Work Research and Practice

This chapter outlines potential implications for social work research and practice derived
from the results of the two empirical studies (chapter 6 and 7) and the subsequent

general discussion of their results (chapter 8).

9.1 Implications for Social Work Research

The first study (chapter 6) was among the first to provide a systematic overview of
research on education of Evidence-based Practice in social work.

The findings of the first study suggest, that guided student-centered approaches
are promising in facilitating Evidence-based Practice in social work. However, this is also
the case for other approaches such as teacher-centered ones. It is of course possible, that
“anything goes” in that regard. However, this would contrast much empirical evidence
from educational psychology which suggests that teacher-centered approaches tend to

be more effective for learners with little prior knowledge, while student-centered
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approaches are likely to be more effective for more advanced learners (Kollar & Fischer,
2019). The fact that the review could not provide evidence regarding a general
superiority of student-centered approaches is especially concerning considering the
strong push in the conceptual literature of disciplinary social work to apply Problem-
based Learning in EBP-education under any circumstances (e.g., Drake etal., 2007; Drisko
& Grady, 2018; Franklin, 2007; Gambrill, 1999, 2007). Hence, further studies on
education of Evidence-based Practice in social work are needed. They should compare
different instructional approaches regarding their effectiveness on learning outcomes
under different circumstances (e.g., learners with little prior knowledge vs. advanced
learners).

Furthermore, the findings suggest that the current body of research on education
of Evidence-based Practice in social work does not provide strong evidence to support
causal inferences regarding the effectiveness of instructional approaches, due to the
scarce amount of controlled designs. Moreover, the findings cast considerable doubts on
the validity and reliability of many applied measure instruments in research on education
of Evidence-based Practice in social work. A specific threat to the validity of the respective
current body of research is the prevalence of self-report data. Therefore, there is a strong
need for experimental research on education of Evidence-based Practice in social work.
Such future studies need to apply valid and reliable measure instruments that focus on
performance data, preferably in real world settings. Furthermore, data analyses of
quantitative studies should be aware of questionable practices such as the null ritual (see
chapter 8.2; Gigerenzer, 2018) and consider the mindful application of inferential

statistics.
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The second study (chapter 7) was among the first to empirically investigate the
facilitation of fallacy recognition skills in a decision-making context in general and
particularly among social work students. This study has several implications for social
work research from a methodological as well as from a theoretical perspective, despite
its rather disappointing results.

The results of the first empirical study showed that experimental designs are
hardly applied in research related to education of Evidence-based Practice in social work,
especially regarding the comparison of different instructional methods. The second study
provides an example of such a methodological approach. As outlined earlier in this
doctoral thesis, it is reasonable to assume that research on social work education might
benefit from such methodologies. This assumption is supported by arguments and
evidence on the importance of experimental research for the development of educational
practice (e.g., Bruer, 1994; McGilly, 1998).

Furthermore, the second empirical study introduced several theoretical concepts
from research in educational psychology (e.g., scripts) to research on education in social
work. Respective scaffolds can yield significant effects on learners’ fallacy recognition
skills at the process level when they are presented in isolation, as indicated by the results
of the second empirical study. Results at the outcome level were rather disappointing,
however, much empirical evidence suggests that such scaffolds can yield effective
learning outcomes (e.g., Atkinson et al., 2003; Sweller et al., 2011; Vogel et al,, 2017). It is
thus likely that the scaffolds that were applied in the second study were not effective due
to a suboptimal design. Further studies are needed to investigate how these scaffolds
must be designed in order to be effective in education of Evidence-based Practice in social
work. In this regard, several suggestions for future studies can be drawn from the

explanations that were provided in the general discussion (chapter 8.2).
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As for worked examples, three possible explanations regarding their
disappointing results were provided, namely the fact that they did not outline the solution
path, the lack of support to induce germane load and doubts regarding the
appropriateness of erroneous worked examples concerning learners’ prior knowledge. It
is thus reasonable to assume that correct worked examples that explicitly show the
solution path and that are paired with additional support such as prompts that are
designed to enhance self-explanation processes might be more beneficial for the
facilitation of social work students’ fallacy recognition skills (e.g., Atkinson et al., 2003;
Hilbert et al.,, 2008; Schworm & Renkl, 2007). Other options are heuristic worked
examples that provide underlying principles (Renkl et al,, 2009) or, when erroneous
worked examples are applied, to combine the worked examples with elaborated feedback
(Kopp et al., 2009).

Likewise, four explanations were provided regarding the effects of the external
script. It was argued that they might not have been optimally designed with respect to
students’ prerequisites (i.e., their internal scripts), that the design of the script in
combination with lack of training made it difficult for the learners to understand how the
script worked (i.e., trying to understand the script might have put heavy demands on the
learners’ working memory) as indicated by the significantly higher time-on-task in the
script conditions, that the amount of information provided by the script might have led
to overscripting and that their high degree of coercion might have induced a decrease in
learners’ motivation and/or impaired their self-regulation. Therefore, future research
should align external scripts more properly to students’ prerequisites by analyzing their
internal scripts upfront (e.g., Kollar et al., 2007). Training on how to use the script should
be provided prior to the experiment (Dillenbourg, 2002) and adaptable scripts (Noroozi

et al,, 2018; Wang et al., 2017) with higher degrees of freedom might be preferable
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compared to rather static and strict scripts with lower degrees of freedom. Furthermore,
controlling for learners’ motivation should be considered, especially when applied scripts
are rather coercive.

Furthermore, and with regard to both scaffolds, it is important to consider the
complexity of fallacy recognition skills on the one hand and the rather short interventions
of the second empirical study on the other hand. It is possible that the provided
interventions were too short to yield significant learning outcomes and that longer
interventions (e.g., over the course of a whole semester) might yield greater effects in
that regard.

Combining scaffolds to achieve synergistic scaffolding effects is a particularly
demanding task (Tabak, 2004). It was argued that the combination of the worked
examples and the script might have led to a redundancy effect (at least to some extent).
A second rather speculative explanation was that the combination of the scaffolds might
have induced cognitive processes that were not intended (e.g., attempts to use the script
to infer underlying principles of the worked examples), thereby inducing extraneous
instead of germane load due to an underestimation of learners’ prior knowledge (de Jong,
2010). Consequently, combined scaffolds must not feature an overlap with regards to

their content to avoid redundancy effects.

9.2 Implications for Social Work Practice

It is difficult to derive recommendations for social work practice from both empirical
studies, given their rather inconclusive results with regards to questions of effectiveness
of instructional approaches and scaffolds.

The findings of the first empirical study (chapter 6) suggest that student- and

teacher-centered approaches might be equally effective. However, this is questionable
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with respect to the validity and reliability of the current body of research on education of
Evidence-based Practice in social work, as well as with respect to empirical evidence from
fields other than social work (Kollar & Fischer, 2019). Hence, social work educators who
intend to facilitate skills regarding the process of EBP and/or the use of EST/s should
critically reflect the current social work literature and draw on research from fields other
than social work such as various healthcare professions (see for example, Aglen, 2016;
Dizon, Grimmer-Somers, & Kumar, 2012; Horntvedt, Nordsteien, Fermann, &
Severinsson, 2018; Kyriakoulis et al., 2016; Larsen, Terkelsen, Carlsen, & Kristensen,

2019; Patelarou et al., 2017 for recent reviews).

In the second empirical study (chapter 7), students demonstrated a moderate
performance on fallacy identification and a rather weak performance on fallacy
explanation on average. Hence, the second study provides empirical evidence for the
need to educate social work students in fallacy recognition skills, as resembled by several
respective calls in the conceptual social work literature (e.g., Gambrill, 2014; Gambrill &
Gibbs, 2017). These results are in line with the currently moderate implementation status
of EBP (e.g.,, Knight, 2013, 2015), considering the fact that many scholars argue that
critical thinking skills such as fallacy recognition skills are a prerequisite for EBP (e.g.,
Aglen, 2016; Gambrill, 2019; Profetto-McGrath, 2005). Therefore, it could be speculated
that the results of the second empirical study support the (theory-driven) assumption
that such skills are an important prerequisite for EBP. It is of course not to say that an
increase of social work students’ fallacy recognition skills will automatically lead to a
wider implementation of EBP in social work practice. However, they might indeed be
regarded as one aspect that could contribute to the further implementation of EBP. Also,

the general importance of argument evaluation for social work decision making contexts
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(see chapters 3.1 and 3.2) clearly suggest the need to promote the facilitation of fallacy
recognition skills and to conduct further research on how to best teach such skills in
social work education. Towards that end, Damer’s (2011) theory Attacking Faulty
Reasoning is a promising theoretical account, as indicated by the results of the second
study. It can furthermore be speculated that CBR is a promising instructional approach in

that regard.
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10. Conclusion

The goals of this doctoral thesis are to provide an overview of research on Evidence-
based Practice in social work, to assess the respective studies with regards to the
question how to teach its two main approaches in social work - namely the process of
Evidence-based Practice and Empirically Support Treatments -and to investigate the
facilitation of social work students’ fallacy recognition skills, which are seen as a
prerequisite for the process of Evidence-based Practice.

Unfortunately, the answers to the first two questions (the first empirical study;
chapter 6) could not provide extensive recommendations for social work practitioners
(i.e., educators). However, they suggest that the currently available evidence for
education of Evidence-based Practice in social work is rather thin, thereby underlining
the importance for disciplinary social work to conduct further research on Evidence-
based Practice education. Towards that end, a necessary next step for social work
research is to apply controlled designs with the goal to compare the effectiveness of
different instructional approaches while taking learners’ prerequisites into account.

Answering the third question (second empirical study; chapter 7) yielded - again
- results that did not allow for rich recommendations for social work practice. However,
the study provided empirical evidence for a request to social work education that so far
has been merely based on reasonable assumptions (i.e., promoting the facilitation of
fallacy recognition skills in social work). It provided a first step regarding the empirical
investigation of how to best teach social work students’ fallacy recognition skills in
decision making contexts. Empirical evidence in this regard is still scarce and it is an open

question for social work research how to design scaffolds in such a way, that they can

179



enhance students’ learning outcomes on their fallacy recognition skills beyond the use of

Case-based Reasoning as an instructional approach.

Taken together, the ongoing call for Evidence-based Practice in social work
implies the need for Evidence-based Education (i.e., usebest currently available research
evidence and establish sound evidence when evidence is lacking or when it is of weak
nature; Davies, 1999; Slavin, 2008) regarding the education of Evidence-based Practice
approaches as well as related prerequisites (such as fallacy recognition skills), in order
to promote the implementation of Evidence-based Practice in professional social work
(see chapter 2). This is of utmost importance, since the respective evidence-base can
currently be considered rather thin.

Hopefully, this doctoral thesis will contribute to the future increase of this
evidence-base by providing empirical evidence that underlines the need for such an
expansion, and by introducing promising methodologies and theoretical concepts as well
as ideas derived from empirical evidence for further related research. A resultant
enhanced evidence-base “might enable social work educators to practice what they

preach in the form of evidence-based social work education” (Yaffe, 2013, p. 527).
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