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GENERAL INTRODUCTION AND OUTLINE 

 

Evidence-based Medicine|Practice 

We are living in an information era in which information can be accessed 

everywhere and every time. This started in the 1970s with the first 

personal computers and has expanded with the rise of the world wide web 

in the 1990s. The Internet rapidly found its way from universities to 

peoples’ homes. For healthcare professionals, wanting to underpin clinical 

decisions with scientific evidence, it was no longer necessary to consult 

books or articles in print as guidelines during the decision-making 

process. 

Besides the possibility to have quick access to information, the amount of 

information was also rapidly expanding. The average number of 

publications per year indexed in the medical database MEDLINE rose 

from around 270,ooo in the early 1980s to more than 440,ooo at the end of 

the 1990s (Druss & Marcus 2005). In 2006 the US National Library of 

Medicine (NLM) already contained nearly 10 million indexes (Bastian, 

Glaziou & Chalmers 2010). As McKibbon et al. described it ‘physicians … 

often feel overwhelmed by the magnitude of the medical literature’ 

(McKibbon et al. 2007 p. 15). It became apparent that finding valuable 

information on the world wide web is an art in itself. 

Finding information however, is not enough; not all information contains 

evidence that can be used in clinical decision-making. As quality between 

available sources varies, the quality of the information should be carefully 

assessed in order to decide if information can actually be used as 

evidence. For the assessment of information, principles from clinical 

epidemiology are used. The underlying idea is that a deeper 
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understanding of scientific evidence helps the medical professional in 

making clinical decisions and leads to optimal patient care. 

For the assessment of information, critical appraisal skills are needed. A 

group of clinical epidemiologists led by David Sackett at McMaster 

University in Canada taught these skills to their medical students. They 

wrote a series of publications called ‘The Users’ Guide to the Medical 

Literature’, which were published in the Journal of the American Medical 

Association (JAMA) (Evidence-Based Medicine Working Group, Guyatt 

2007 pp. XIII-XV). Prof. Guyatt was the first to use the term ‘evidence-

based medicine’ in a publication (Guyatt 1991). The most cited definition 

of evidence-based medicine is the one by Sackett, Rosenberg, Gray, 

Haynes & Richardson (1996 p.71): 

‘Evidence based medicine is the conscientious, explicit, and judicious 

use of current best evidence in making decisions about the care of 

individual patients’ 

In this publication the authors described that evidence never prevails over 

the individual expertise of the clinician and that decisions should be made 

according to patients’ preferences and values: practice should not become 

‘tyrannised by evidence’ (Sackett et al. 1996 p.72). Evidence-based 

medicine therefore, was already from the start the integration of these 

three elements (figure 1). Part of evidence-based medicine is what 

nowadays is called ‘shared decision making’. 
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FIGURE 1: the basic elements of evidence-based medicine 

(B. Spek for this dissertation) 
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based practice’ (EBP). As the latter is the focus of this dissertation, in the 

continuation the term EBP will be used. 

Although the attitude towards EBP in healthcare professions in general is 

positive, in the application of it many barriers are described. Some of 

these barriers are due to the nature of EBP itself e.g. difficulties in reading 

scientific publications and understanding statistics. Other barriers 

originate in the professional culture such as an emphasis on ‘doing’ rather 

than on ‘questioning’, or are related to workplace factors e.g. lack of time, 

limited access to the literature, lack of interest or even disapproval by staff 

(Newman, Papadopoulos & Sigsworth 1998, Salbach, Jaglal, Korner-

Bitensky, Rappolt & Davis 2007, van Dijk, Hooft & Wieringa-de Waard 

2010, Ubbink, Vermeulen, Knops, Legemate, Oude Rengerink, Heineman 

et al. 2011). 

Currently, EBP is not only acknowledged as an important tool in 

optimizing quality of healthcare (Agency for Healthcare Research and 

Quality, World Health Organization) but also found its way into other 

sectors like education (van der Vleuten 1995), economics (Reiss 2004) and 

management (Pfeffer & Sutton 2006). 

Evidence-based Practice in Speech and Language Therapy 

The profession of speech and language therapy is a relatively young 

profession with a clear female profile (Comité Permanent de Liaison des 

Orthophonistes-Logopèdes, www.cplol.eu/). The first professional 

associations appeared in the first half of the twentieth century e.g. the 

American Academy of Speech Correction (today known as the American 

Speech-Language-Hearing Association) in 1925, the Dutch Association for 

Logopedics and Phoniatrics (NVLF) in 1927 and the Australian Association 

of Speech Therapists in 1944. In those early days speech therapists or 

‘teachers of speech’ treated patients who had defective speech or 

stammered (CPLOL). The development of the profession is influenced by 

psychology, linguistics and medicine. The NVLF describes five domains of 

speech and language therapy: voice, speech, language, hearing and 
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swallowing. In recent years, there is a shift from treatment to prevention 

(NVLF 2013). Speech and language therapists or logopedists, as they are 

named in some countries, work in the health and education field. 

The uptake of EBP in speech and language therapy is not without 

problems. Some barriers resemble barriers described in other healthcare 

professions such as limited access to research publications, and lack of 

time, knowledge, and support (Zipoli & Kennedy 2005, Dodd 2007, 

O’Connor & Pettigrew 2009). Other barriers seem to be specific for the 

speech and language therapy profession and are part of the professional 

culture (Rose & Baldac 2004, O’Connor & Pettigrew 2009, Kalf & de Beer 

2011). 

Enderby and Emerson describe in their book ‘Does speech and language 

therapy work?’ the debate whether speech and language therapy is an art 

or a science (Enderby & Emerson 1995). They argue that in more 

medically orientated domains of speech and language therapy the value 

and methodology of scientific research is generally accepted. Domains of 

speech and language therapy linked with learning disabilities and 

developmental disorders rely more on traditions. The nature of these 

disorders is complex, not only physically but also cognitively and socially, 

and consequences are highly individual. As a result, research in speech 

and language therapy focuses more on single case studies than on large 

clinical trials (Rose & Baldac 2004). Moreover, in the early days of speech 

and language therapy there was little to no evidence. Therapists 

experimented on what worked and what not using clinical reasoning and 

intuition (Duchan 2010). This tradition of trial-and-error problem-solving, 

lead to an authority-based professional culture in which experts are highly 

respected, which possibly contributes to a poor implementation of EBP 

(Rose & Baldac 2004 p.319). 

Some authors describe widely used treatment practices in speech and 

language therapy, for which no evidence exists or, even worse, where 

there is evidence that the treatment does not have any positive results 

(Finn, Bothe & Bramlett 2005, Kahmi 2008). An example of such practice 

is the use of nonspeech oral motor exercises for the treatment of children 
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with speech disorders. A vast majority of speech and language therapists 

use these exercises trying to improve speech production (Lof & Watson 

2008, Spek & Oostland 2008). While there is convincing evidence that 

such exercises do not work. The controversy among therapists about their 

use tends to go on (Gerrits 2012). Gregory Lof poses the clear question 

why in speech and language therapy so many ‘fad’ therapies exist and why 

they do occur in every part of the profession. He reasons that the 

profession relies heavily on authority, tenacity and personal experience 

(Lof 2011 p.190). Changes are hard to implement in such a culture 

(McCurtin & Roddam 2012). 

Contradictory seems to be that many publications stress the fact that, in 

general, the attitude towards EBP in speech and language therapy is a 

positive one. 

‘Therapists agreed that evidence-based practice is essential to the 

practice of speech and language therapy’ (O’Connor & Pettigrew 2009 

p. 1018) 

Another important barrier to EBP in the profession might be that there is 

no research tradition in the broad field of speech and language therapy 

(Dodd 2007 p.120). Due to inequities between professional disciplines 

funding for research in some domains of speech and language therapy is 

hard to get: psychiatrists attract more funding than psychologists and 

they attract more funding than speech and language therapists (Bishop 

2010). Research in the profession however, is developing and when skilled 

researchers train their students and postdocs, in the end growth will be 

exponential rather than linear (Bishop 2010). 

Like in other professions a workplace culture in which EBP is supported 

and promoted, where speech and language therapists are encouraged to 

participate in EBP activities and where evidence is available and can be 

accessed, would facilitate EBP (Roddam & Skeat 2010, Cheung, Trembath, 

Arciuli & Togher 2013). Besides this, also professional associations such as 

Speech Pathology Australia (www.speechpathologyaustralia.org.au/), the 

American Speech-Language-Hearing Association (www.asha.org/) and the 

Dutch Association for Logopedics and Phoniatrics 
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(http://nvlf.logopedie.nl/) play an important role in the promotion and 

facilitation of EBP in the development of the profession. In position 

statements, professional standards and orders of conduct the professional 

associations embrace EBP. The associations work together with University 

Speech and Language Therapy Departments in order to find gaps in the 

evidence base, develop and undertake research, pre-appraise evidence and 

facilitate the conduct of systematic reviews and guidelines. An example of 

such cooperation is SpeechBITE™ a database of intervention studies 

across the scope of speech and language therapy practice. SpeechBITE™ 

was launched in 2008 by a team of speech pathologists at the University of 

Sydney and is sponsored by various professional associations and even by 

health insurance companies. 

Working together can provide the necessary incentive to change. As 

McCurtin and Roddam clearly (2012 p. 17) put it: 

… ‘for the profession to be evidence-based, EBP must be embraced not 

merely by individual SLTs, but by the discipline as a whole’ 

Teaching Evidence-based Practice in Speech and Language 

therapy 

In the Netherlands, to become a speech and language therapist, students 

have to succeed a four year bachelor program. Students are trained in all 

domains of the profession. They have to master competences which are 

described in a national professional competence framework, one of these 

competences is that the student integrates EBP in the professional 

behavior (Nederlandse Opleidingen Logopedie 2005). In the beginning of 

this century all seven departments of speech and language therapy of 

universities of applied sciences in the Netherlands have implemented EBP 

in their curricula. Speech and language therapy students should master 

the aforementioned five steps of EBP. 

Because in speech and language therapy there is a lack of guidelines and 

only recently pre-appraised resources appeared on the Internet, students 

have to be trained up to the ‘Straus’ level of ‘doers’ (Straus, Green, Bell, 
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Badgett, Davis, Gerrity et al. 2004). Students have to be able to perform all 

five steps of EBP because they have to work with original studies when 

answering clinical questions. Training them to be only ‘replicators’ and 

‘users’ of EBP is not enough. Besides thorough knowledge and sufficient 

skills regarding EBP speech and language students also have to acquire a 

positive attitude towards EBP in order to achieve the integration of EBP 

into their professional behavior. 

‘In teaching EBP, the ultimate goal is to develop professional behavior 

in which EBP is integrated in the decision-making process of the 

(upcoming) SLT professional’ (Spek, Wieringa-de Waard, Lucas & 

Van Dijk 2013) 

In his social cognitive theory Bandura states that behavior is strongly 

associated with both personal and environmental factors (Bandura 1986). 

Personal factors include motivational beliefs, emotions and cognition. 

Environmental factors include socio-economic elements and elements of 

the learning environment e.g. peer groups, teachers, supervisors in the 

field and the curriculum itself. Very important drives to change behavior 

are motivation (Kusurkar 2012) and the intention to change behavior 

(Fishbein & Ajzen 2011). Learning takes place in and outside the 

educational institute. Speech and language therapy students in the 

Netherlands participate in two clinical placements in the final phase of 

their study. Here, speech and language therapists act as role models for 

the students. In the development of a professional identity role models 

have shown to be of vital importance (Jochemsen-van der Leeuw, van 

Dijk, van Etten-Jamaludin & Wieringa-de Waard 2013). Role models in the 

field should therefore have positive motivational beliefs towards EBP. 

Relations between the EBP curriculum, increase of students’ EBP 

knowledge and skills, motivational beliefs regarding EBP, and EBP 

behavior of supervisors in the field are complex and far from clear. This 

dissertation focuses on these complex relations. 
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Outline of this Dissertation 

In Chapter 2  I provide a brief overview of the curriculum on EBP at the 

Department of Speech and Language Therapy at Hanze University of 

Applied Sciences Groningen. In the curriculum principles of problem-

based learning are used. Learning in the educational institute is organized 

in small groups and is centered around clinical scenarios, the so-called 

authentic cases. EBP is integrated into every authentic case of the 

program. 

To be able to assess whether or not a curriculum on EBP is effective, it is 

necessary to have instruments to measure the occurrence of the desired 

changes in students’ EBP competences. In Chapter 3  the development 

and validation of a tool that measures knowledge and skills regarding EBP 

is described: the Dutch Modified Fresno. 

For the actual change in behavior, leading to evidence-based speech and 

language therapy, positive motivational beliefs are a prerequisite. In 

Chapter 4  I describe the development and validation of a tool that 

measures self-efficacy and task value beliefs regarding EBP in students. 

Both variables are motivational beliefs which are important in 

understanding students’ learning achievements and behavior regarding 

EBP. 

The tools described in the two foregoing chapters were used in an 

empirical study, which is described in Chapter 5 . Knowledge, skills and 

motivational beliefs regarding EBP were measured in three year groups of 

speech and language therapy students. With a multiple linear regression 

technique I assessed whether self-efficacy and task value predict EBP 

learning achievements. Other possible predictors included in the model 

were: level of prior education, standard of English, having had 

mathematics in prior education and the SLT study year. 

In the three year groups EBP knowledge and skills were significantly 

different, with students who were further along their studies scoring 

higher on the Dutch Modified Fresno. Mean scores on the self-efficacy 
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and task value scale did not change during the years of study. This could 

be a barrier to the use of EBP in future clinical practice. Supervisors in the 

field being one of the factors influencing this are important role models 

during clinical placements. 

In Chapter 6 I describe a qualitative study in which students in focus 

groups discussed about how they perceived EBP behavior of their speech 

and language therapy supervisors during placements and how they think 

this behavior affected their own EBP competence. 

During the aforementioned studies students reported the lack of good 

quality evidence. This could be a possible barrier to the uptake of EBP by 

speech and language therapy students. Chapter 7  documents a 

systematic review conducted on the scope, growth and quality of available 

randomized controlled trials and systematic reviews in one of the 

domains of speech-language therapy: the domain of voice disorders. 

In the final Chapter 8, findings of this research are summarized and I 

‘articulate’ main lessons that can be drawn from this dissertation. 
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Introduction 

In 2006 a new competence standard, evidence-based practice (EBP), was 

implemented into the competence-based curriculum for speech and 

language therapists at Hanze University of Applied Sciences Groningen, a 

city in the northern part of the Netherlands. One of the schools of Hanze 

University is the School of Health Care Studies, speech and language 

therapy being one of the departments of this school. The Department of 

Speech and Language Therapy was founded in 1948 and is with almost 

400 students one of the largest departments of speech and language 

therapy in the Netherlands. The mission of the department of speech and 

language therapy is to educate students to become critical and socially 

responsible professionals, and to be a knowledge centre for professionals 

in the field. The curriculum for speech and language therapy is a four year 

bachelor undergraduate programme. Students are trained in all areas of 

speech and language therapy. After graduation it is possible to specialize 

in a particular field. Graduated students obtain the title Bachelor of 

Science and also a clinical certificate. Some of our students follow a 

Masters programme that we have in collaboration with the University of 

Groningen. This takes one year extra. 

New standards for professional competence 

In 2003 the Dutch Association of Logopedics and Phoniatrics (NVLF) 

updated the professional profile for speech and language therapists (NVLF 

2003). This professional profile was converted into an updated standard 
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competence framework for the education of speech and language 

therapists in 2004 (Nederlandse Opleidingen Logopedie (SRO) 2005). This 

was done in collaboration with all seven speech and language educational 

departments in the Netherlands, the NVLF and representatives of the 

professional field. This competence framework consists of nine 

competences, of which one, competence 2a, deals with providing care. 

Part of this competence is ‘being able to function evidence-based’ 

described in sub-competence 2a.3. This is shown in Table 1. 

Students are expected to master all nine competences up to level 5; this 

means that we must educate undergraduate students to become 

professionals who can integrate EBP into their clinical practice. We really 

want students to become critical therapists who have integrated EBP into 

their own therapeutic acting and thinking. But how to achieve this goal? 

TABLE 1 Evidence-based practice in the NVLF competence framework 

Competence area 1: Prevention, care, training and advice: working with and for clients 

Role: Care provider/therapist 
Competence 2a. Providing care 
Sub-competence 2a.3 Functions evidence-based 

 

The speech and language therapist offers the client(s) speech and language 
therapy in a professional and sensible manner in order to ease and/or remove the 
burden of disorders and/or limitations 

Mastering 
level 1 

Mastering 
level 2 

Mastering 
level 3 

Mastering 
level 4 

Mastering 
level 5 

I can pose (learning) 
questions based on a 
certain problem. I 
can use information 
sources effectively 
and can select the 
relevant information 

I can pose 
questions 
following 
diagnosis and 
treatment of a 
case and can 
use information 
sources to find 
relevant 
research on the 
subject at hand 
to use in 
answering my 
questions 

I can critically 
judge the 
validity and 
practicality of 
evidence found, 
even if these are 
scientific 
research 
results. I can 
create a link 
between 
possible 
solutions and 
my own 
practical 
experiences 

I can make 
choices based 
on my 
evidence-based 
functioning 
with regard to 
intervention to 
individual 
clients and I 
can justify and 
evaluate these 
choices 

I can 
integrate 
evidence-
based 
functioning 
into my own 
professional 
functioning 
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The initiative at Hanze University 

At Hanze University we use problem-based learning. Students learn via 

contextualized problem sets and situations. Knowledge, skills and 

attitudes, which students need to become effective speech and language 

therapists, are all integrated into clinical cases. Students work on these 

cases in small groups during their first ten trimesters. In the last six 

trimesters, students focus on clinical placements and thesis writing. EBP 

was a new competence in the updated framework in 2004, which we had 

to implement in the curriculum. We chose not to teach EBP in a modular 

form; for example, one week of teaching EBP in every year of the 

curriculum. Instead, we chose to teach EBP in an integrated form; this 

meant we had to write EBP into all our clinical cases. We did so because 

we feel that EBP should, as far as possible, be integrated into every 

professional setting. This would give students the best opportunity to 

learn not only the principles and skills of EBP but also how to incorporate 

these skills into their client care. Students should gain an evidence-based 

attitude. Education in EBP should not only improve knowledge and skills 

but must actually change behaviour. 

 

Leading in the curriculum are the five steps of EBP (see Box 1): asking, 

acquiring, appraising, applying and assessing, and the five mastering 

BOX 1 The five steps of evidence-based practice 

1. Asking 

Formulating an answerable clinical question 

2. Acquiring 

Finding the best available evidence to answer the clinical question 

3. Appraising 

Critically evaluating the evidence 

4. Applying 

Applying the evidence to your client 

5. Assessing 

Monitoring your performance in relation to the evidence 
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levels of the competence ‘EBP’ (shown in Table 1). It took about two years 

to write all five steps of EBP and all five mastering levels into the 

curriculum. EBP was implemented step by step, the students of the first 

year in 2004, the second year in 2005 and the last two years in 2006. The 

students who started in 2004 are the first students who were taught the 

complete cycle of EBP. 

EBP in the curriculum 

The first year 

Every week students get a simple clinical case (see Box 2). In these cases 

the focus is on normal development of speech, language and voice. In 

tutor groups they focus on formulating their own learning questions 

around 'what do I need to know to be able to solve this clinical case?' 

During the week they search for answers to solve their questions and at 

the end of the week they come together with their tutor and present, and 

justify their findings. During this first year we do not use the PICO 

(patient, intervention, comparison, outcome) framework, because 

students find it difficult just to make good learning questions. Students 

get a training session with a librarian and a lecturer on how to search the 

BOX 2 Example of a clinical case in the first year 

Mrs Andersson is worried about her son Thomas. Mrs Andersson has 

two children. Emma, 6 years, 6 months old, who attends primary 

school and is a quick learner. She already reads fluently and spoke 

her first words at 11 months. Thomas, 3 years old, is the youngest 

child. His speech is still poor and sometimes unintelligible. However, 

his motor skills are excellent; he rides a bike and plays with older 

children in the crèche. Mrs Andersson wants to know if Thomas' 

speech is normal for his age or if he needs speech and language 

therapy. 

Task: develop an overview of milestones in normal child development. 

Focus on motor and speech development. 
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open Internet. Students are familiar with the search engine Google, but 

most of the time they do not use other search engines like Yahoo and Alta 

Vista. We teach students how to evaluate a website. Students must be 

able to answer questions like: who authored the site?, what is the purpose 

of the site and the nature of its general content?, and what is the currency 

of the information? (Nail-Chiwetalu & Bernstein Ratner 2006). Good 

information can be obtained on the open Internet, but we teach students 

where to find it and prompt them to be critical. 

We assess basic skills in EBP in a report at the end of the first year. 

Students have to present an oral paper on an English peer-reviewed study 

to the whole year group in the lecture room. In this presentation students 

must show they master the first level of EBP: I can pose (learning) 

questions based on a certain problem. I can use information sources 

effectively and can select the relevant information (see Table 1). 

The second year 

At the beginning of the second year we introduce the five steps of EBP in 

a lecture (see Box 1). Students have to practise the first two steps of EBP 

during the whole year; they must provide every clinical case they study 

with a clear answerable question, search for evidence in peer-reviewed 

studies in electronic databases and justify their search strategy and 

findings (see Box 3 for an example case). 

 

BOX 3 Example of a clinical case in the second year 

Marlies is a little girl 2 years, 1 month old. She suffered from acute 

meningitis 3 weeks ago, and is not responding to speech and language 

input according to her parents and doctors. She speaks less than 

before her illness, and with varying loudness. Hearing tests show 

sudden deafness. Marlies’ previous development was normal. Parental 

counseling is started, a cochlear implant is considered. 

Task: formulate a PICO question and perform a database search. 

Present and justify your findings in your tutor group. 
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Questions should be in PICO format: P for patient or problem, I for 

intervention, C for comparison and O for outcome. To be able to practise 

the steps of asking and acquiring, students get training sessions with a 

librarian and the EBP lecturer in formulating PICO questions and 

searching in electronic databases. In an electronic forum students can 

post their PICO questions and search strategy and the lecturers on EBP 

give students feedback. 

We assess students’ skills in the first two steps of EBP in a written exam 

by questioning their ability of formulating PICO questions and their 

knowledge of databases. We use the Fresno test (Ramos, Schafer & Tracz 

2003) regarding the cycle of EBP, PICO and searching. 

The third year 

In this year, all five steps of EBP come together: students have already 

mastered steps one and two, and they now get training sessions in step 

three: how to appraise the evidence. They must also apply and assess the 

evidence in a project. During this year, students work in small groups of 

seven on a project (see Box 4 for an example scenario). In this project 

students have to make an evidence-based guideline. We believe going 

through this process of making a guideline makes students aware of the 

importance of evidence-based guidelines and raises actual use of 

guidelines after graduation. Students get two training sessions on critical 

appraisal; one using a diagnostic study and one using a therapeutic study. 

In these sessions we use standardized appraisal instruments of the Dutch 

Institute for Healthcare Improvement (CBO; www.cbo.nl). Students 

practise basic statistics in order to be able to make and interpret 2 x 2 

tables. They get training sessions on how to make an observation 

checklist. Students gather evidence in databases, basic literature and 

during field work/clinical placements. During the project students can 

consult the lecturers. 
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We assess students’ skills in EBP in an oral exam. In this exam students 

present and justify their evidence-based guideline. We use the AGREE 

(Appraisal of Guidelines for Research and Evaluation) appraisal 

instrument to evaluate their guidelines (The AGREE collaboration 2001). 

Students must show that they master level four of EBP: I can make 

choices based on my evidence-based functioning with regard to 

intervention to individual clients and I can justify and evaluate these 

choices. 

The final phase 

The last six trimesters students focus on clinical placements and thesis 

writing. Students have to provide evidence for their clinical decisions 

BOX 4 Example of a clinical case in year 3 

Mr Van Boeckholt, MD, works in a small centre for young children 

with cerebral palsy. Children in this centre also have intellectual 

disabilities. He notices problems related to feeding, like 

pneumonia and underfeeding. He invites you for an interview in 

his centre. You are asked to make an evidence-based feeding 

guideline. This guideline should provide caretakers and parents 

with useful information about how to prevent the above-

mentioned problems. Mr Van Boeckholt is aware of the 

importance of the social aspect of the feeding situation and wants 

you to take this into account. One of his questions is how to make 

optimal use of the communicative abilities of the children. So your 

guideline should also include advice on how to optimize social 

aspects in the feeding situation. 

Task: Undertake a literature search based on PICO questions. 

Appraise the evidence found. Visit the centre during a feeding 

situation and do a careful observation. Use an observation 

instrument for your visit to the centre. Integrate these findings with 

the evidence you found in the literature search. Make a guideline for 

the centre. 
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(Box 5). In doing so, students go through the whole cycle of EBP. 

Colleagues in the field act as role models. Their thesis should be based on 

evidence. Finally, some students participate in research projects or 

reviews with lecturers. 

 

Challenges to developing and implementing an evidence-

focused curriculum 

The quality of the evidence 

As expected, it is quite a challenge for students to provide evidence for 

every clinical case they work on. What to do with cases on which there is 

no evidence available or where evidence is of low quality? Our profession 

is relatively young and has a limited research tradition (Dodd 2007). 

There are not many randomized control trials or systematic reviews and 

the ones found are not very encouraging. In some diagnostic categories 

you do not find any evidence at all. We have to teach students how to deal 

with this. We always emphasize that EBP is founded on three pillars: 

scientific evidence, therapeutic skills and clients’ values and preferences. 

It is not all about research evidence and sometimes you have to rely on 

expert opinions or best practices. 

BOX 5 Example of a clinical question during external 

placements in the last six trimesters 

A few weeks ago, Mrs Constantine, a speech and language therapist, 

attended an education workshop on non-speech oral motor therapy. 

In this therapy a Force Scale and a myoscanner are used to measure 

lip strength and tongue strength. Mrs Constantine wonders if these 

measures are reliable and valid. 

Task: Do a literature search on diagnostic instruments used in non-

speech oral motor therapy. Per form a pilot study on the inter-rater 

reliability and validity of these instruments. Integrate these findings 

with the evidence you found in the literature search. Write a 

recommendation to Mrs Constantine about your findings. 
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The role of statistics 

Critical appraisal appears to be challenging because of difficulties 

undergraduate students are facing with statistics. We feel that even with 

only basic statistic skills, students can actually appraise scientific research 

papers by just using the right tools and their own critical mind. It is 

possible to teach undergraduates the meaning of effect measures like 

absolute benefit increase, number needed to treat, relative risk reduction 

and so on. We also teach our students diagnostic measurement concepts 

like specificity, sensitivity, positive predictive value and negative 

predictive value. In our experience even weaker students are able to cope 

with these concepts. Even without doing any research it is possible to 

appraise scientific evidence. 

Controversy among lecturers 

Although the definition of EBP is agreed upon world-wide: the 

conscientious, explicit and judicious use of current best evidence in 

making decisions about the care of individual patients (Sackett, 

Richardson, Rosenberg & Haynes 1997), lecturers questioned the meaning 

of this. Do students have to provide every clinical case with evidence, 

would this not take too much of their time? Should we develop clinical 

cases on which we know there is evidence, and what to do then with other 

clinical cases, should we just skip them? Not all lecturers welcome EBP; 

some lecturers feel EBP is just a passing phase, while others see EBP as a 

great opportunity to improve the quality of speech and language therapy. 

Not all lecturers are educated in EBP and fear it might be too difficult for 

them. There was discussion about the place EBP should have. We feel the 

School of Health Care Studies has an important role in this, the school 

should reflect the relevance of EBP. So we issued a standard on EBP for all 

departments of the School of Health Care Studies. In this standard, 

criteria are formulated for every step in EBP. All departments, including 

Physiotherapy, Nutrition and Dietetics, Oral Hygiene, Medical Imaging 

and Radiation Oncology, and Speech and Language Therapy, have to 

adhere to this standard. Every year we organize a small conference on EBP 

for all lecturers of the School of Healthcare Studies. New colleagues are 

trained in EBP and lecturers in EBP act as contact point for every lecturer. 
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Colleagues in the field 

Most students are eager to master all the competences, and during their 

external placements, they expect to be able to put their competences into 

practice. However, in the field of speech and language therapy, interest in 

EBP is relatively young. Most speech and language therapists first consult 

colleagues while seeking information, followed by textbooks, continuing 

education workshops and the open Internet (Nail-Chiwetalu & Bernstein 

Ratner 2006). They do not always seek information in peer-reviewed 

publications; they may not even have access to these resources. So, a gap 

exists between the knowledge and skills of our students, and the actual 

clinical decision-making process by professionals in the field. Students 

might become frustrated if they do not get the opportunity to use EBP 

skills in their placements. Once a year free training sessions on EBP are 

provided for colleagues in the field. In 2008 a journal club for students, 

lecturers and colleagues in the field started. Access to full text resources is 

a great problem for our colleagues, so we encourage them to make use of 

the students when searching for evidence. In collaboration with all 

educational institutions for speech and language therapy in the 

Netherlands, we produce a monthly column in the Dutch Journal for 

Logopedics and Phoniatrics, in which we appraise research studies (Spek 

& de Beer 2007). 

Reflection 

We see in our students, lecturers and colleagues in the field a growing 

awareness that EBP is important for our profession. There is a change 

from seeing EBP as a threat to seeing it as an opportunity to improve the 

quality of speech and language therapy. Attitudes are actually changing. 

However, changing of behaviour takes a lot of time and patience. 

When teaching EBP in the profession of speech and language therapy, it is 

important to encourage students to understand the three pillars of EBP 

being scientific evidence, therapeutic skills and clients’ values and 

preferences. The focus should not only be on the role of scientific 

evidence. It is also important to take your time and not to expect too 
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much. EBP is not too difficult for undergraduate students, it really is 

possible to teach undergraduates to become critical therapists who have 

integrated EBP into their own therapeutic acting and thinking. Creating 

lifelong learners is a key aim. The most important thing is to realize that 

EBP is not a threat but that it is a great opportunity for our profession. 
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Abstract 

Background: To enable students to become competent evidence-based 

working professionals, teaching evidence-based practice (EBP) to 

students in allied health care has to be effective. Measuring 

effectiveness of EBP curricula, however, appears to be difficult due to 

the lack of valid instruments for this target population. The effort 

needed to develop and validate a new instrument is easily 

underestimated. This article details this process applied to an existing 

EBP measurement tool. 

Aims: This study focuses on the development and validation of an 

instrument measuring the effectiveness of teaching EBP to Dutch 

students in allied health care. 

Methods: The instrument was developed from a translated Fresno Test, 

using a Delphi panel where face validity was assessed. To determine 

reliability and construct validity, we used a cross-sectional design with 

four groups of students (n = 169 total) with different levels of education 

in EBP. 

Results: Cronbach’s alpha was 0.832, and inter-rater reliability ICC was 

0.985 (95% CI 0.976-0.991). The content validity index was 0.92. Mean 

scores of all four groups were statistically different from each other on 

a p < 0.05 level. Responsiveness was 3.2 for more extreme groups and 

0.9 for more similar groups. 
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Conclusion: The Dutch Modified Fresno is a reliable and valid instrument 

to measure effects of teaching EBP in the domains knowledge and 

skills in the aforementioned population. The instrument is able to 

detect minimal important changes over time. 

Introduction 

Evidence-based practice (EBP) is acknowledged worldwide as an 

important tool in optimizing quality of health care (Agency for Healthcare 

Research and Quality, World Health Organization). Teachers and 

developers defined EBP in the Sicily statement (Dawes, Summerskill, 

Glasziou, Cartabelotta, Martin, Hopayian et al. 2005): 

‘Evidence-Based Practice requires that decisions about health care are 

based on the best available, current, valid and relevant evidence. 

These decisions should be made by those receiving care, informed by 

the tacit and explicit knowledge of those providing care, within the 

context of available resources’ 

For students to become evidence-based health care professionals, the 

teaching of EBP has to be effective. An important issue in every 

effectiveness study is the choice of valid, reliable, and important 

outcomes and an objective instrument to measure these outcomes (Khan, 

Awonuga, Dwarakanath & Taylor 2001, Taylor, Reeves, Mears, Keast, 

Binns, Ewings et al. 2001, Reed, Price, Windish, Wright, Gozu, Hsu et al. 

2005). Moreover, such an instrument must be able to detect minimal 

important changes over time (Guyatt, Deyo, Charlson, Levine & Mitchell 

1989). 

Various instruments for assessing competence in evidence-based 

medicine have been developed (Taylor et al. 2001, Coomarasamy, Taylor & 

Khan 2003, Johnston, Leung, Fielding, Tin & Ho 2003, Ramos, Schafer & 

Tracz 2003) and were recently summarized in a systematic review 

(Shaneyfelt, Baum, Bell, Feldstein, Houston, Kaatz et al. 2006). It 

concluded that few valid instruments are available for evaluating specific 

domains of EBP. One of these instruments is the Fresno Test (Ramos et al. 
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2003). This instrument is both able to assess EBP competence in 

individual students and to evaluate the effectiveness of EBP curricula 

(Shaneyfelt et al. 2006, Ilic 2009). In the past few years the instrument has 

been adapted and modified for various populations. Reliability and 

validity is established for occupational therapists (McCluskey & Bishop 

2009), family medicine residents (Ramos et al. 2003, Argimon-Pallas, 

Flores-Mateo, Jimenez-Villa, Pujol-Ribera 2010) and physical therapists 

(Tilson 2010). The Fresno Test has good reliability and discriminates 

between differences in knowledge and skills in evidence-based medicine 

(Ramos et al. 2003, Shaneyfelt et al. 2006). 

A recent publication emphasizes the central role of knowledge in medical 

expertise (Dijksterhuis, Scheele, Schuwirth, Essed, Nijhuis & Braat 2009). 

In this publication, the authors state that: 

‘expert problem solving cannot take place without a well-organized 

knowledge database’ 

Since EBP is an important tool in clinical problem solving, being able to 

act in an evidence-based manner in clinical decision-making requires an 

expert knowledge base. Therefore, the assessment of effectiveness of EBP 

curricula on the domain knowledge is important, and the Fresno Test 

could be a valuable instrument to do so. 

However, for educators of students in allied health care (AHC) in the 

Netherlands wishing to evaluate effectiveness of their EBP curricula, using 

the original Fresno Test is problematic, as both English and the specific 

medical language used in the clinical scenarios pose barriers for Dutch 

AHC students. Moreover, the Fresno Test is validated in populations of 

experts, medical doctors, and postgraduate students. It is unclear whether 

the Fresno Test is also valid for other populations such as undergraduate 

students or Dutch AHC students. For use in this population the Fresno 

Test needs to be further developed and validated (Ilic 2009). 

The aim of our study was to translate and modify the Fresno Test to an 

instrument that can measure the effectiveness of EBP curricula on 

domains knowledge and skills, and that is able to measure development 
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and progress in the domains knowledge and skills of Dutch 

undergraduate AHC students. This article describes, in detail, the process 

of modifying an existing measurement tool and is therefore not only of 

interest for developers of EBP curricula but for curricula developers in 

general. 

Methods 

Design 

This study is a mixed method design, the so-called instrumental design 

model (Creswell, Fetters & Ivankova 2004, Creswell 2008). We used this 

design in order to develop an instrument, which would be supported and 

adopted by lecturers. In the qualitative phase items of the original Fresno 

Test (Ramos et al. 2003) were translated into Dutch and modified step-by-

step to more suitable items for Dutch undergraduate AHC students using 

the Delphi Method (Linstone & Turoffs 2009) resulting in the Dutch 

Modified Fresno (DMF). In the quantitative phase, we tested the DMF on 

different aspects of validity and reliability using a cross-sectional design. 

Ethical approval for this study was sought from the relevant university 

management teams. The student recruitment and consent process 

conformed to all standard ethics conventions. Student data are stored 

securely and separately from consent forms and all identifiers. 

The Qualitative Phase: Methods 

Original Instrument: The Fresno Test 

The Fresno Test (Ramos et al. 2003) consists of twelve items: seven short 

answer questions, two questions that require a series of calculations and 

three fill-in-the-blank questions. The first four items are based on two 

clinical scenarios. The Fresno Test has a standardized rating system, 

which adds up to a total sum score with a maximum of 212 points. For 

some questions, students get points depending on the quality of their 

answers. Here, the rating system differentiates between excellent, strong, 

limited, and no evident competence in EBP. For other questions, answers 
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are simply false or true, so students either get points or they do not. 

Internal consistency of the items of the Fresno Test was reported (Ramos 

et al. 2003) to be very good: Cronbach’s alpha was 0.88 for the instrument 

as a whole, and item-total correlation ranged from 0.47 up to 0.75. Inter-

rater reliability (ICC for 2 raters) was 0.98. Construct validity was 

determined by using the known groups method. Experts scored 

significantly higher than novices: the mean sum score for experts was 

147.5, and for novices 95.6. 

Selection and Modification of the Items 

First the items of the original Fresno Test were translated into Dutch. The 

clinical scenarios of the Fresno Test were changed into scenarios relevant 

for AHC—in this study, speech and language therapy. A Delphi panel of 

six lecturers in EBP from various AHC disciplines of the School of Health 

Care Studies of Hanze University Groningen gave their opinion on 

formulation of the items and provided suggestions for modifying the 

items. In four e-mail rounds we sent the complete instrument to the 

participants of the panel, gathered and analyzed their comments, made 

adjustments according to these comments, and then sent the modified 

instrument back to the participants. Items were changed when more than 

two participants made comments on the item. E-mail rounds stopped 

when a consensus on every item was obtained. Participants in the Delphi 

panel did not have contact with each other and only replied to the 

administrator [BS]. Content validity of items was established, using a 4-

point ordinal scale (Lynn 1986, Streiner & Norman 2008), where 1 

indicated irrelevance, and 4 indicated extreme relevance of the item. The 

Content Validity Index (CVI) consisted of the proportion of ‘relevant’ 

judgments. 

The Qualitative Phase: Results 

Development: The Dutch Modified Fresno 

The Delphi panel agreed on the content of the original Fresno Test and 

there was no debate on the relevance of the content of items. However, all 
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participants found the one-to-one translated Dutch version of the original 

Fresno too difficult for undergraduate AHC students. There was debate on 

formulation and difficulty of the items. After four email rounds the panel 

reached consensus on all twelve items. The resulting DMF has fewer open 

questions in comparison to the original version, and consists of twelve 

items: one question with a yes/no answer, three multiple choice questions 

and eight short answer questions. These short answer questions are more 

structured than in the original Fresno. In the items, more interpretation is 

asked instead of actual calculation. Most items are based on two simple 

clinical scenarios about problems SLT-students encounter in their first 

year. We translated the original rating system for the DMF into Dutch 

and made minor modifications according to the changes the Delphi panel 

made to the items. Maximum sum score for the DMF is 220 points. 

Content Validity 

In the opinion of the Delphi panel, the resulting items of the DMF cover 

the construct of EBP and assess knowledge and skills of the competence 

domain of EBP. The content validity index, calculated on the scoring of 

five of the six participants of the Delphi panel, was 0.92, indicating high 

content validity. One of the participants could not find the time to fill out 

the index. 

The Quantitative Phase: Methods 

Study Population 

We administered the DMF to four groups of Dutch AHC students, who 

differed in the level of previous EBP education. First-year (group 1), 

second-year (group 2), and third-year students (group 3) were all 

undergraduates following a 4-year bachelor program in speech and 

language therapy (SLT) at Hanze University of Applied Sciences. The 

fourth group consisted of experienced AHC professionals following a 

Master of Science program in clinical epidemiology at The University of 

Amsterdam. 
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Group division of the study population 

1. First-year students (n=61) did not receive training in EBP, but received 

basic instruction on how to search the Internet for background 

information on simple clinical scenarios. 

2. Second-year students (n=39) received lectures and training sessions in 

EBP on formulating structured questions and searching electronic 

medical databases. 

3. Third-year students (n=45) received lectures and training sessions on 

critical appraisal in which they appraised research studies on 

diagnostics and interventions. These students represent the final level 

of actual teaching in EBP. 

4. Master’s students (n=24) in the final year of their program were very 

experienced in all steps of EBP and epidemiology. 

We administered the DMF to all undergraduate students in a lecture 

room, while the Master’s students received the new instrument via e-mail. 

Students were informed about the study and gave written consent to 

participate. Students from year-2 and 3 took the DMF about six months 

after their actual lectures and training sessions in EBP. As with the 

original Fresno Test, students had forty minutes to fill in the DMF. 

Teachers and lecturers were unaware of their students being tested on 

competence in EBP knowledge and skills. 

Reliability 

We assessed internal consistency of the DMF by calculating inter-item 

correlations, performing an item-total analysis, and a calculation of 

Cronbach’s alpha (Figure 1). To determine consistency of the DMF, all 169 

questionnaires were graded in random order by rater 1 [BS], and sum 

scores were calculated. To determine inter-rater agreement on sum scores 

of the DMF, three raters, not being participants of the Delphi panel, 

graded 48 randomly selected questionnaires. We used only 48 

questionnaires, because the grading of the questionnaires is time-

consuming. We calculated that for adequate precision of the ICC (95% 

Confidence Interval with a width of 0.085) between three raters and an 

estimated ICC of 0.8, as derived from the original Fresno (Ramos et al. 
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2003) a sample size of 48 students should be necessary to establish such 

measure (Bonett 2002). Since the rating system of the DMF is 

complicated, all raters received a 2-hour training for consensus of rating. 

 

Modified Fresno 12 items

Translated Fresno 12 items

Year 1 students
N = 61

Year 2 students
N = 39

Year 3 students
N = 45

Master students
N = 24

Cohen’s
effect size

rater 1

Mean (median) score/difference

Delphi panel
6 experts, 4 email rounds

rater 1 rater 1 rater 1

Delphi panel

CVI 

ICC(2,3)

N = 48 
3 raters

Cronbach’s
alpha

 

FIGURE 1 Flowchart of this study 

Construct Validity 

We used the known groups method (Portney & Watkins 2009) to assess 

construct validity of the DMF. We expected students who had different 

levels of experience in EBP to score differently on the DMF. To determine 

construct validity, rater 1 graded all 169 questionnaires in random order, 
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being blinded for the group. Mean sum scores of all four groups were 

calculated. 

Responsiveness 

In assessing the effectiveness of EBP curricula in groups of students 

(Beaton, Bombardier, Katz & Wright 2001, Terwee, Dekker & Bossuyt 

2002), it is important that the DMF is able to detect minimal important 

changes over time (Guyatt et al. 1989). We used Cohen’s effect size to 

calculate responsiveness (Streiner & Norman 2008). Using a pre-post 

design approach, we compared the mean sum scores from year-1 with 

years 2 and 3, and compared scores from year-2 with year-3 and assessed 

responsiveness of the DMF (Figure 1). A moderate effect size of 0.5 can be 

regarded as a threshold for minimal important difference (Streiner & 

Norman 2008). We did not compare the undergraduate scores to the 

scores of the Master’s students because the latter did not have the same 

curriculum as the first 3 groups. 

Data Analysis 

For all analysis, p < 0.05 was taken as the level of statistical significance. 

For the sample size calculation, we used nQuery Advisor 7.0, while for all 

other statistical analysis, SPSS 16.0 was used. Inter-item correlations and 

Cronbach’s alpha were calculated and an item-total analysis was 

performed. Inter-rater reliability of the DMF was calculated, using ICC, 

single measures (ICC2,3). Mean sum scores of the 4 groups of students 

were calculated and tested on difference using One-way ANOVA with a 

posthoc Games- Howell procedure for difference in variance and 

correction for multiple testing. Responsiveness was calculated by dividing 

the difference between mean sum scores of 2 groups by the pooled 

standard deviation from both groups: Cohen’s d (Cohen 1988, Coe 2010). 

Cohen’s d was calculated for the comparison of year-1 with year-2, year-1 

with year-3, and year-2 with year-3. 
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The Quantitative Phase: Results 

Reliability 

The inter-item correlations of the twelve items ranged from 0.081 up to 

0.661, with a majority around 0.400. Corrected item-total correlation 

ranged from 0.308 up to 0.762. Cronbach’s alpha for the instrument as a 

whole was 0.832. The item-total analysis showed a range for Cronbach’s 

alpha if item deleted from 0.793 to 0.835, showing that every item 

contributes to the overall reliability. Inter-rater reliability (ICC2,3) was 

high at 0.985 (95% CI 0.976-0.991). 

Validity 

With respect to construct validity, the DMF was able to discriminate 

between the four groups of students. Total mean sum scores for all groups 

were significantly different from each other (Table 1 and Figure 2); 

analysis of variance was p < 0.001, F=244.466 and df 3. Floor and ceiling 

effects in the sum scores of our groups were absent (Figure 2). The four 

groups were distributed along the whole range (0-220) of possible sum 

scores. The complete spectrum of participants, novices up to experts in 

EBP, fell within the scale. 

TABLE 1 Construct validity and responsiveness 

Group   No Mean SD SE 
responsiveness 

(Cohen’s d) 
Comparison 

(only SLT) 

Year 1 SLT  61 26.3* 12.6 1.61 3.2 year 1 and 3 
Year 2 SLT  39 69.3* 16.3 2.61 3.1 year 1 and 2 
Year 3 SLT  45 89.1* 26.6 3.97 0.9 year 2 and 3 
Master  24 152.4* 26.3 5.36   

One-way ANOVA with Games-Howell Procedure 
*statistically significant different on the p < 0.05 level 

Responsiveness 

Responsiveness ranged from 3.2 to 0.9 (Table 1). A moderate effect size of 

0.5 is regarded as a threshold for a minimal important difference (Streiner 

& Norman 2008). In this study this would implicate a growth of 7.2 points 

on the total sum score for each individual student. Mean growth in sum 
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score between year-1 and year-2 students was 43 points, and between 

year-2 and year-3 students, almost 20 points (Table 1). 

 

FIGURE 2 Sum scores 

Discussion 

The DMF is a reliable and valid instrument to measure improvements in 

knowledge and skills regarding EBP in Dutch undergraduate AHC 

students. The DMF is not only responsive to measure large growth 

between ‘extreme groups’ such as that between year-1 and year-3, but also 

to measure smaller growth in second to third-year students. The 

responsiveness of the DMF to measure between groups’ differences was 

considerably higher than the threshold of 0.5 for a minimal important 

difference. Effect sizes all implied a large positive effect (Cohen 1988), 

although it is up to curriculum- developers to determine which 

responsiveness is important in their context (Beaton et al. 2001, Terwee et 

al. 2002). 

In our population of undergraduate students, a 7.2-point growth in the 

sum score of the DMF represents a minimal important difference in EBP 



46 TEACHING EVIDENCE-BASED SPEECH AND LANGUAGE THERAPY 

 

knowledge and skills. From our results, we observed that difference in 

EBP knowledge and skills of our second and third-year students six 

months after actual training still is beyond the minimal important 

threshold. Mean difference in sum score between year-1 and year-2 

students was 43 points, and between year-2 and year-3 students, almost 20 

points (Table 1). However, interpretation of these measures as increases in 

EBP knowledge and skills should be done with great caution, since the 

applied cross-sectional design is not really a pre-post design, and groups 

might be different in other, unknown aspects. 

In this study we noticed no real floor and ceiling effects in the sum scores 

of our groups (Figure 2). There is overlap in sum scores, especially in the 

second and third-year speech and language therapy students. However, 

the DMF differentiates adequately various levels of knowledge and skills 

in our three groups of undergraduate students. The group of master’s 

students (group 4) undoubtedly formed a different group, which one 

could expect, since the other groups were undergraduate students. The 

distribution of the master’s students, as well as the absence of a ceiling 

effect in this group, suggests that the DMF can also be used in more 

experienced groups of postgraduate AHC students. 

In our study we changed the clinical scenarios of the original Fresno Test. 

We feel clinical scenarios should be fitted to the actual profession, as 

authentic scenarios are the most powerful for learning (Kim, Phillips, 

Pinsky, Brock, Phillips & Keary 2006). Also, the difficulty of the chosen 

clinical scenarios should be taken into account. In our opinion, simple 

scenarios from day-to-day clinical practice are most suitable. While this is 

a minor modification, it might influence reliability and validity, and it 

would need multiple validation studies to establish such. However, since 

other validation studies on the Fresno Test (Ramos et al. 2003, McCluskey 

& Bishop 2009, Argimon-Pallas et al. 2010, Tilson 2010) showed reliability 

coefficients that were almost identical to our study, we are confident that 

the DMF will also prove reliable with other clinical scenarios. 

Multiple versions of the original Fresno test were validated previously 

(Ramos et al. 2003, McCluskey & Bishop 2009, Argimon-Pallas et al. 2010, 
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Tilson 2010). All of these studies measured an increase in more extreme 

groups shortly after actual teaching in EBP. The strength of our study was 

that we used two more extreme groups and two more similar groups in 

which we assessed knowledge and skills six months after teaching in EBP. 

In doing so, we assessed groups who were more representative of the full 

range of proficiency in EBP. The DMF did not have any problems in 

discriminating between these groups and can be used to measure the 

complete spectrum of AHC students. 

Several possible limitations of this study need to be considered. First, 

students had forty minutes time to fill out the DMF. Some students 

mentioned this was not enough time, resulting in a lower sum score and 

thus not accurately measuring of students’ actual knowledge. We 

observed lower scores in our students on items 11 and 12, which might 

have been a result of the limited answering time for these items. This 

might have had a negative effect on mean group scores. However, we do 

not believe this had a negative effect on construct validity. 

For a reliable and valid use of the DMF it is important that raters are 

trained and experienced in EBP since the rating system is complicated. 

Rating the students costs a considerable amount of time: experienced 

raters need at least ten minutes per student. Together with the time 

needed for students to fill out the DMF, this makes the assessment of an 

EBP teaching program or the assessment of a group of students with the 

DMF time-consuming. This might be an important shortcoming for 

curricula developers, wishing a quick and easy assessment on the 

effectiveness of their curricula. 

In our study both the Delphi panel and the group of master’s students 

(group 4) consisted of professionals from various disciplines in AHC. The 

master’s students took the DMF with clinical scenarios on SLT and 

encountered minor problems with these scenarios. We hypothesized that 

this might have lowered the mean sum score of group 4, although we 

doubt that this would have compromised the validity of the DMF. 
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In the Netherlands the education of AHC professionals takes place at 

universities of applied sciences, mostly in 4-year bachelor programs, 

hence the DMF was validated in an undergraduate setting. We cannot be 

sure the DMF proves to be valid in a postgraduate setting of AHC 

professionals. 

Conclusion 

The effort needed to modify existing measurement tools should not be 

underestimated. In our article we described in detail this process applied 

to the development of the Dutch Modified Fresno (DMF). With our study 

we established reliability and validity of the DMF for Dutch 

undergraduate students in AHC. Reliability coefficients were in the same 

range as those reported in the aforementioned studies. Our results 

support the strength of the Fresno Test. For international comparisons 

about effects of EBP curricula, the Fresno Test seems to be a suitable tool. 
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Abstract 

Background: Worldwide speech and language therapy (SLT) students are 

educated in evidence-based practice (EBP). For students to use EBP in 

their future day-to-day clinical practice, they must value EBP as 

positive and must feel confident in using it. For curricula developers it 

is therefore important to know the impact their teaching has on these 

aspects of students’ motivational beliefs. 

Aims: To develop and validate a measurement tool to assess EBP task 

value and self-efficacy in SLT students. 

Methods & Procedures: A 20-item questionnaire was developed based on a 

review of the literature and an additional group interview with speech 

and language therapists. Face validity of the questionnaire was 

established using a Delphi panel consisting of six EBP lecturers. Dutch 

bachelor SLT students (n = 149) with a different level of EBP knowledge 

and skills filled in the newly developed questionnaire. Reliability 

(internal consistency) was assessed using Cronbach’s alpha and 

internal validity using a principal component analysis (PCA). Construct 

validity was assessed by comparing the bachelor SLT student scores 

with a group of master’s students (n = 15) who were highly experienced 

in EBP. 

Outcomes & Results: The PCA showed that the questionnaire consists of 

two components, representing EBP task value and self-efficacy, both 
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with good reliability (Cronbach’s α = 0.83 and 0.79, respectively). The 

hypothesis that master’s students would score significantly higher on 

both components than bachelor SLT students was met. 

Conclusions & Implications: The study provides evidence on the internal 

consistency and construct validity of this questionnaire to evaluate 

EBP task value and self-efficacy in SLT students. As is common with 

new measures, more research is needed to evaluate further its 

psychometric properties. 

What is already known on the subject? 
From Bandura’s social cognitive theory we know that behaviour is strongly 
associated with motivational beliefs such as self-efficacy and task value. In 
teaching EBP the ultimate goal is to develop professional behaviour in which 
EBP is integrated in the decision-making process of the (upcoming) SLT 
professional. However, there is evidence suggesting that a willingness to use 
EBP could be low due to a low self-efficacy towards EBP. 

What this paper adds? 
This paper describes the development and validation of a tool that measures 
self-efficacy and task value towards evidence-based practice (EBP) in 
undergraduate speech and language therapy (SLT) students. For curriculum 
developers who want to evaluate the effectiveness of their curricula 
knowledge of the impact of their curricula on EBP self-efficacy and task value 
is interesting, as both variables are important in understanding students’ 
learning achievements and behaviour. 

Introduction 

Evidence-based practice (EBP) is one of the competences Dutch speech 

and language therapy (SLT) students are required to master (Nederlandse 

Opleidingen Logopedie (SRO) 2005). Students should be competent in 

EBP skills, but for active use of EBP in their future decision-making 

process as a professional, students also have to value EBP as positive and 

must feel confident in using it (Bandura & Adams 1977, Zimmerman 2000, 

O’Connor & Pettigrew 2009, Delany & Bialocerkowki 2011). 

In educational research these aspects are called task value and self-

efficacy, both components of motivational beliefs (Kusurkar, ten Cate, van 

Asperen & Croiset 2011a). Task value refers to the student’s personal 
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perception of the importance and utility of the task. Self-efficacy refers to 

the student’s belief about his or her capacities to perform a certain task 

(Kharrazi & Kareshki 2010). Motivation is recognized as the primary 

energy steering behaviour change, and is a dynamic force that changes 

during education and can be influenced by a curriculum (Kusurkar, 

Croiset & ten Cate 2011b). For curriculum developers who want to evaluate 

the effectiveness of their curricula, it is therefore interesting to know the 

impact of their curricula on EBP task value and self-efficacy. 

Assessment tools on EBP attitudes and motivational beliefs are available 

(Glegg & Holsti 2010). Most tools, however, focus on professionals (Zipoli 

& Kennedy 2005, Nail-Chiwetalu & Bernstein-Ratner 2007, O’Connor & 

Pettigrew 2009) or medical students (Johnston, Leung, Fielding, Tin, & Ho 

2003) and are not validated for undergraduate SLT students.To our 

knowledge, there are no assessment tools with a specific focus on EBP 

self-efficacy and task value. 

Aims 

The aim of this study was to develop and validate a measurement tool to 

assess EBP task value and self-efficacy in SLT students. 

Methods and procedures 

This cross-sectional study was conducted among students of the SLT 

Bachelor Programme at Hanze University of Applied Sciences in 

Groningen, the Netherlands, and students of the Master’s Programme in 

Evidence Based Practice at the University of Amsterdam during the 

academic year 2009-2010. Participants were first-, second- and third-year 

students of the SLT Programme (Table 1). These year groups differ in their 

level of previous education in EBP and represent the complete spectrum 

of EBP education: from novices (Year 1) to well educated in EBP (Year 3). 
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TABLE 1 SLT Students’ Characteristics 

 Year 1 SLT (n=61) Year 2 SLT (n=39) Year 3 SLT (n=49) 

Age¹ 20.2 (1.9) 20.1 (1.7) 21.6 (1.3) 
Female/male² 58/3 39/0 49/0 
Sum score DMF¹ 26.3 (12.6) 69.3 (16.3) 89.1 (26.6) 

¹ mean (standard deviation)  ² frequency; DMF = Dutch Modified Fresno 

Differences in EBP knowledge and skills are reflected in students’ scores 

on the Dutch Modified Fresno (DMF), which is an instrument to measure 

the effects of teaching EBP in these domains (Spek, de Wolf, van Dijk & 

Lucas 2012). Sum scores on the DMF range from zero to 220. The DMF 

differentiates between inadequate, average, good, and excellent EBP 

knowledge and skills. The students from the Master’s Programme came 

from the final year and were highly experienced in EBP and epidemiology. 

This programme is a two-year dual programme for allied health 

professionals, with a strong focus on epidemiology and biostatistics. 

The university management teams approved this study and we informed 

all students about the nature of the study and the fact that participation 

was voluntary and non-participation had no consequences. All students 

provided written informed consent before participation. We archived 

identifiable student data securely and separately from consent forms and 

all other identifiers. 

Procedure 

To be able to assess task value and self-efficacy, we developed a 20-item 

questionnaire. The results from the SLT students were used to assess 

reliability of the questionnaire, i.e. its internal consistency. The results 

from the master’s students were used to assess construct validity. To avoid 

influences from other participants, students were invited to fill out the 

questionnaire individually in a lecture room in the presence of a lecturer 

[BS]. The master’s students filled out the questionnaire by e-mail. 

Questionnaire on motivational beliefs 

To develop the questionnaire, we performed a literature search for 

existing questionnaires assessing students’ and professionals’ motivational 

beliefs, attitudes and/or perceptions towards EBP. As none fitted with the 
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aim of this study, we developed our own questionnaire. Combining useful 

items from existing questionnaires resulted in a pool of 99 items. 

Additionally, we undertook a group interview with 19 practising SLTs to 

identify missing topics. Based on this interview, we formulated 15 

additional items. From this total of 114 items we removed repetitive and 

ambiguous items and screened the remaining items for those that were 

considered to be potentially relevant for our setting. The resulting list 

contained 23 items. This list was sent to a Delphi panel consisting of six 

EBP lecturers to assess face validity. In four email rounds the Delphi panel 

modified the list to the final questionnaire with 20 items. Modifications 

were made if two or more lecturers commented on the item, resulting in 

the removal of three items and some minor textual changes. We used a 

seven-point Likert scale (-3=strongly disagree, 0=neutral, 3=strongly 

agree) as the response options. 

Validation of the survey 

We conducted an exploratory principal component analysis (PCA) on the 

20 items of the questionnaire with orthogonal rotation (varimax) to 

investigate the internal structure of the survey (Field 2009). As the 

questionnaire is meant to be used for evaluation of EBP curricula in SLT 

students, therefore in PCA only the scores of the SLT students were used. 

Criteria for retaining components were: items must have a factor loading 

of at least 0.40; items load only on one component; the eigenvalue must 

be over 1; and the screeplot must warrant retaining the number of 

components. We used Cronbach’s α to assess internal consistency of the 

retained components. Scores on the resulting components were 

calculated by using the average score on the items in the component, after 

inversion of scores with a negative relation to the component. Of the 

resulting component scores, normality was assessed by analysing the 

histograms; additionally we checked for possible floor and ceiling effects. 

For the assessment of construct validity, we hypothesized that master’s 

students having chosen an EBP Masters of Science Programme would 

have high motivational beliefs, especially task value, since these are 

related to the choice of activities, including course enrolment decisions 
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(Pintrich 2004). Because this group is highly trained in epidemiology, it 

would also score highly on self-efficacy. Effect sizes (Cohen’s d) were 

calculated for the differences between the SLT groups and also for the 

differences between all SLT students combined and the master’s students. 

Cohen’s d is often used to measure sensitivity to change (Streiner & 

Norman 2008). For all statistical analyses we used SPSS16. 

Outcomes and results 

Response 

From the 182 invited SLT students, 149 (82%) appeared in the lecture 

room and completed the questionnaire; 15 out of a total of 24 master’s 

students (62%) returned the questionnaire by e-mail. 

Validation 

The Kaiser-Meyer-Olkin (KMO) measure verified the sampling adequacy 

for the analysis, KMO = 0.772. Bartlett’s test of sphericy χ2(190) = 926.213, 

p < 0.001, indicated that correlations between items were sufficiently large 

for PCA. From an initial analysis we obtained eigenvalues for each 

component in the data. Five components had eigenvalues over 1 and in 

combination explained 59.51% of the variance. The screeplot, however, 

warranted only two components in the final analysis. Table 2 shows the 

factor loadings after rotation. The items that cluster on the same 

components represent ‘task value’ (component 1) and ‘self-efficacy’ 

(component 2). These two components explained 40.8% of the variance. 

Both had good reliabilities: Cronbach’s α = 0.83 (95% CI = 0.78-0.87) and 

0.79 (95% CI = 0.73-0.84), respectively (Charter 1997). Histograms of 

items from all groups showed neither floor nor ceiling effects and had a 

normal distribution. 
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TABLE 2 Components retained after exploratory principle component analysis with 

varimax rotation (absolute value < 0.4 suppressed) 

Components and items 

Factor loadings 

task 

value 

self-

efficacy 

Task value   

It is important to use principles of EBP in my daily clinical routine 0.74  

It is important for students to have knowledge about recent 

scientific studies 
0.73  

I find EBP stimulating 0.67  

I believe EBP enhances the quality of professional behaviour 0.67  

I intend to search more for scientific evidence in future  0.66  

I believe it is important to encourage other students to search for 

scientific studies  
0.66  

I feel more confident in my professional behaviour due to EBP 0.64  

I expect to make more use of professional guidelines in future 0.55  

I believe lecturers might expect students to be aware of recent 

scientific evidence 
0.50  

I believe EBP is too time-consuming * -0.47  

I believe my profession is about people and not about statistics * -0.43  

Self-efficacy   

I feel uncertain about EBP  0.77 

I often do not know where to find evidence on the Internet  0.69 

I believe my abilities to find scientific evidence are not adequate  0.67 

I am uncertain about my abilities to appraise scientific evidence  0.66 

I am uncertain about EBP because evidence is published in English  0.59 

I believe publications in scientific journals are confusing  0.58 

I find EBP difficult because I am not able to understand statistics  0.57 

I feel I should practice the reading of scientific studies more  0.49 

I find it difficult to find enough study time to search for evidence  0.47 

% of variance 22.6% 18.2% 

Cronbach’s α 

0.83 

95% CI 

0.78-0.87 

0.79 

95% CI 

0.73-0.84 

Note: * recoded for calculating reliability 

The group of master’s students scored significantly higher on both 

components than the SLT students (Table 3). Analysis of variance 

(ANOVA) on the means of the three SLT groups and the master’s EBP 

group revealed for task value: F(3,152) = 14.622, p < 0.001; and for self-

efficacy F(3,149) = 11.303, p < 0.001. A post-hoc Games-Howell procedure 
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showed this was due to the higher scores of the group master’s students. 

It is important to notice that most items on self-efficacy were stated in the 

negative, therefore students’ answers on these items were re-coded 

linearly. Effect sizes (Cohen’s d ) on both components between the three 

SLT groups were low, ranging from -0.14 to 0.09. The effect sizes between 

master’s students and SLT students were large: 2.16 for task value and 1.77 

for self-efficacy (Cohen 1988). 

TABLE 3 Mean scores , 7-point Likert scale -3 up to 3 

 Mean (SD)  

Components Year 1 
(n=61) 

Year 2 
(n=39) 

Year 3 
(n=49) 

Masters 
(n=15) 

Significance * 

Task value 0.68 (0.68) 0.72 (0.71) 0.62 (0.73) 1.92 (0.45) p < 0.001 
Self-efficacy -0.68 (0.67) -0.75 (0.92) -0.66 (1.06) 0.73 (0.73) p < 0.001 

Note: * One-way Anova with Games-Howell procedure 

Conclusions and implications 

The questionnaire developed in this study consists of two components, 

representing EBP task value and self-efficacy. Both components show 

good internal consistency and known groups validity in the study 

population. Cronbach’s α for both components is high enough to be used 

in comparing groups and probably also to compare individual students 

(Streiner & Norman 2008). The questionnaire is short and takes a limited 

amount of time to fill in. This implicates, however, that test-retest 

reliability could not be established due to memory effects. Although this 

is a limitation of this study, it could be postulated that a short 

questionnaire with good internal consistency is likely to have good 

reproducibility. Due to the cross-sectional design, sensitivity to change in 

students could not be assessed. We did calculate effect sizes (Cohen’s d ) 

in order to detect differences between year groups; in the SLT groups, 

however, no changes were measured. This could be due to a lack of 

sensitivity to change in the questionnaire; it could also be the result of our 

curriculum which possibly had no effect on EBP task value and self-

efficacy. The hypothesis that master’s students would score significantly 

higher on both components than bachelor SLT students was met. The 

large Cohen’s d between the master’s students and the SLT students 
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indicates that the questionnaire is able to measure differences in levels of 

EBP task value and self-efficacy. 

We agree with Erickson and Perry (2012 p. 350) that learning key EBP 

skills is essential for SLT students to be able to enter the 21st century 

confidently and competently. It cannot be assumed that education in EBP 

theory and practice assures active adoption of EBP in future professional 

behaviour. This aspect will be specifically discussed in a forthcoming 

publication (Spek, Wieringa-de Waard, Lucas & van Dijk 2013). If self-

efficacy is low, students might indeed feel under siege, as McCurtin and 

Roddam (2012 p. 21) described. Curricula, therefore, should give explicit 

attention to raising self-efficacy; our questionnaire could potentially be a 

valuable tool to evaluate this effort. More research is needed to explore 

further the psychometric properties of the questionnaire. 
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Abstract 

Background: The importance and value of the principles of evidence-

based practice (EBP) in the decision-making process is recognized by 

speech and language therapists (SLTs) worldwide and as a result 

curricula for speech and language therapy students incorporated EBP 

principles. However, the willingness actually to use EBP principles in 

their future profession not only depends on EBP knowledge and skills, 

but also on self-efficacy and task value students perceive towards EBP. 

Aims: To investigate the relation between EBP knowledge and skills, and 

EBP self-efficacy and task value in different year groups of Dutch SLT 

students. 

Methods & Procedures: Students from three year groups filled in a tool 

that measured EBP knowledge and skills: the Dutch Modified Fresno 

(DMF). EBP self-efficacy and task value were assessed by using a 20-

item questionnaire. Both tools were validated for this population. 

Mean scores for the three year groups were calculated and tested for 

group differences using a one-way analysis of variance (ANOVA) with a 

post-hoc Games-Howell procedure. With a multiple linear regression 

technique it was assessed whether EBP self-efficacy and task value 

predict learning achievement scores on the DMF. Other possible 

predictors included in the model were: level of prior education, 

standard of English, having had mathematics in prior education and 

the SLT study year. 
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Outcome & Results: A total of 149 students filled in both measurement 

tools. Mean scores on EBP knowledge and skills were significantly 

different for the three year groups, with students who were further 

along their studies scoring higher on the DMF. Mean scores on the EBP 

self-efficacy and task value questionnaire were the same for the three 

year groups: all students valued EBP positive but self-efficacy was low 

in all groups. Of the possible predictors, only the year in which 

students study and EBP self-efficacy were significant predictors for 

learning achievements in EBP. 

Conclusions & Implications: Despite a significant increase in EBP 

knowledge and skills over the years as assessed by the DMF, the 

integrated EBP curriculum did not raise levels of EBP self-efficacy and 

task value. This lack of feeling competent might have an impact on 

students’ willingness actually to use EBP. In curricula, therefore, there 

should be a focus on how to raise EBP self-efficacy in SLT students. 

This goes even beyond the educational department because a 

professional culture in which professionals are competent and 

confident EBP users would have a positive effect on EBP self-efficacy in 

students. 

What this paper adds? 
This paper describes self-efficacy and task value towards evidence-based 
practice (EBP) in three year groups of undergraduate speech and language 
therapy (SLT) students. While year groups differ significantly with regard to 
EBP knowledge and skills, this does not apply to EBP self-efficacy and task 
value. All students value EBP as important for their future profession; self-
efficacy, however, is low in all year groups. This might be an important barrier 
to students’ willingness to use EBP in their decision-making process as a 
professional. 

What is already known on the subject? 
Motivation is known to be an important force that drives behaviour change. 
According to social cognitive learning theory, both self-efficacy and task value 
are aspects of motivation and highly related to goals that students set for 
themselves. They are as such a source of action and predictors of learning 
achievement. Self-efficacy and task value are domain specific and should be 
assessed and tailored to the EBP domain. Both are undervalued in curriculum 
development. 
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Introduction 

Evidence-based practice 

In the early 1990s a first publication on the concept of evidence-based 

medicine (EBM) appeared (Guyatt 1991). The publication described EBM 

as a method of managing the growing bulk of evidence in medical 

research publications. Sackett et al. (1996 p. 71) then defined EBM as ‘the 

conscientious, explicit, and judicious use of current best evidence in 

making decisions concerning the care of individual patients’. Sackett et al. 

explicitly emphasized the importance of clinical knowledge and expertise 

of the individual clinician when using EBM, with the implication that 

clinicians should be taught the EBM principles. As a result, nowadays 

many curricula for healthcare professionals include the teaching of EBM. 

This also applies to speech and language therapy, where EBM is taught 

under the name evidence-based practice (EBP) (Apel & Scudder 2005, 

Schlosser & Sigafoos 2009, International Association of Logopedics and 

Phoniatrics 2010, Leslie & Coyle 2010, Spek 2010, Guo, Bain & Willer 2011, 

Erickson & Perry 2012). 

The importance of EBP self-efficacy and task value 

While increasing EBP knowledge and skills is an important learning 

outcome, the ultimate goal of teaching EBP is to develop professional 

behaviour in which EBP is integrated in the decision-making process of 

the (upcoming) SLT professional (Coomarasamy & Khan 2004, Finn, 

Bothe & Bramlett 2005, Ilic 2009a, 2009b, Delany & Bialocerkowski 2011, 

McCurtin & Roddam 2012). Increasing EBP knowledge and skills only 

leads to behaviour change if it is accompanied by the belief that such a 

change is both desirable and attainable (Niemivirta 1999). This is in line 

with Bandura’s (1986) social cognitive theory in which Bandura states that 

behaviour is strongly associated with both personal and environmental 

factors. Personal factors include motivational beliefs, emotions and 

cognition. Besides socio-economic elements, factors exclusive of the 

learning environment —such as peer group, teachers and curricula— 

comprise the environmental factors. These factors are strongly 

interrelated and all are important variables in understanding students’ 



68 TEACHING EVIDENCE-BASED SPEECH AND LANGUAGE THERAPY 

 

learning achievements and behaviour (Ainley 2006, Linnenbrink 2006, 

Pekrun 2006, Schulz, Hong, Cross, & Osbon 2006, Kharrazi & Kareshi 

2010). We can visualize these relationships in a triad of human 

functioning (Figure 1). All relationships in the triad are bidirectional and 

reciprocal (Bandura 1986, 2001, Pintrich 1999, Pekrun 2006, Artino, la 

Rochelle & Durning 2010). 

Behaviour
Learning achievement

Performance achievement
Self-regulation of behaviour

Personal factors
Motivational beliefs:
• self-efficacy
• task value
• goal setting

Emotions
Cognition

Environmental factors
Socio-cultural factors
Curriculum:
• formal
• hidden
• informal

 

FIGURE 1 Triad of human functioning 

(adapted from Bandura 1986, Pintrich 1999, Pekrun 2006 and Artino et al. 2010) 

Without positive emotions, goals and beliefs, a lack of motivation will 

occur (Schulz et al. 2006). In the teaching of EBP this is problematic 

because according to Kusurkar (2012 p. 13), ‘motivation is a force that 

drives a person to engage in certain behaviour’. Although the importance 

of motivation is recognized in learning and education, it is undervalued in 

curriculum development (Kusurkar 2012). Important aspects of students’ 

motivational beliefs in learning are perceived self-efficacy or competence, 

and task value (Bandura 1986, 2001, Schunk 1991, Pelaccia 2009). 

The concept of self-efficacy is central to Bandura’s social cognitive 

learning theory. Self-efficacy refers to the student’s belief in his or her 
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capacities to perform a certain task (Bandura 1986, 2001, Kharrazi & 

Kareshi 2010). Students have to believe they are able to fulfil the actions 

that are asked of them in order to take the appropriate action. Students 

will even avoid actions they feel incapable of performing (Bandura 2001). 

Partly based on self-efficacy, students determine what actions they should 

take, how much effort they put into them and how long they persist when 

they are difficult (Bandura 2001). Self-efficacy, therefore, is strongly 

related to learning achievement (Zimmerman 2000, Artino et al. 2010). 

Self-efficacy beliefs are domain specific, which means they have to be 

assessed in relation to a certain task; in this study to EBP principles 

(Parajes 1996, Zimmerman 2000, Bandura 2001). As Parajes (1996 p. 550) 

puts it, ‘Self-efficacy judgments should be consistent with and tailored to 

the domain of functioning and/or the task under investigation’. It is 

important to realize that on average self-efficacy increases as a function of 

progress in the task (Niemivirta 2006), which confirms that a curriculum 

can influence self-efficacy in students. 

Besides self-efficacy, outcome expectations and the perceived value of 

these outcomes, known as task value, are important aspects that influence 

behaviour (Schunk 1991). Task value refers to the student’s personal 

perception of the importance and utility of the task (Kharrazi & Kareshi 

2010). Task value is highly related to goals students set for themselves and 

are as such, like self-efficacy, a source of action (Schunk 1991, Niemivirta 

1999). Social cognitive theory tells us that individuals’ actions reflect their 

value preferences (Bandura 1986). The theory also stresses that students’ 

learning takes place in a social environment. Students are engaged in 

acquiring the professional role of the SLT, which involves acquiring the 

set of norms and values belonging to the profession. This is known as the 

process of socialization (Merton, Reader & Kendall 1957), implying that 

students’ task value towards EBP, like self-efficacy, evolves during their 

study. 

Aims 

Since self-efficacy and positive task value towards EBP are a prerequisite 

for actual EBP behaviour, it is important for curriculum developers to 
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know when and how their curricula affect these in students. The 

objectives of this study were to assess whether SLT students’ self-efficacy 

and task value towards EBP differ in the various stages of study and if 

these predict learning achievement on an EBP knowledge and skills scale. 

Methods and procedures 

Context 

The study was conducted among SLT students of Hanze University of 

Applied Sciences in Groningen, the Netherlands, during the academic 

year 2009-2010. The SLT study is a four-year undergraduate programme. 

Students have to acquire professional competences which are formulated 

in a national competence framework for the education of SLTs 

(Nederlandse Opleidingen Logopedie (SRO) 2005). The programme 

consists of a problem-based curriculum in which students learn via 

contextualized problem sets and situations, so-called ‘authentic cases’. 

Every week students start with a lecture introducing the case and during 

the week students work in small groups exploring and discussing the case 

under the guidance of a tutor. At the end of the week all students discuss 

the outcomes in a final lecture with the leading lecturer. In these weekly 

cycles students are encouraged to take responsibility for their own 

learning. During their first five semesters students work on these cases. 

During the last three semesters students focus on temporary clinical 

assignments and thesis writing. In 2006 EBP was integrated into the 

curriculum. 

Participants 

Participants were first-, second-and third-year students of the SLT 

Programme. These year groups differ in their level of previous education 

in EBP and represent the complete spectrum of EBP education: from 

novices (year 1) to experienced (year 3). 



 CHAPTER 5 71 

 

EBP curriculum 

The EBP curriculum is based on the five steps of EBP, the so-called ‘five 

A’s’: formulating an answerable clinical question (Asking), finding the 

best available answer to this question (Acquiring), critically evaluating the 

evidence (Appraising), applying the evidence to the client (Applying), and 

monitoring the performance in relation to the evidence (Assessing) 

(Dawes, Summerskill, Glasziou, Cartabelotta, Martin, Hopayian et al. 

2005, Spek 2010). In their first year students acquire background 

knowledge and skills from the broad field of SLT. EBP training focuses on 

how to use the open internet, formulating learning questions and how to 

use a reference style. In the second year of study students have to ask so-

called foreground questions on all authentic cases they study (McKibbon, 

Hunt, Richardson, Hayward, Wilson, Jaeschke et al. 2007). EBP training 

focuses on formulating answerable clinical questions in a PICO format 

(Patient, Intervention, Comparison, Outcome), searching for evidence in 

medical databases and critically appraising the evidence. Students receive 

lectures and training sessions on these items and have to apply their EBP 

knowledge and skills in small work groups. In the third year of study 

students work in project groups and develop a clinical EBP guideline. 

During EBP training in this year there is a strong focus on critical 

appraisal, research methodology and rating the evidence. Students 

integrate all five EBP steps in their clinical assignments in years 3 and 4. 

Procedure 

In order to assess EBP self-efficacy and task value, a 20-item questionnaire 

was used, which was validated for this study (Spek, Wieringa-de Waard, 

Lucas & van Dijk 2013). In the questionnaire nine questions focus on 

perceived EBP self-efficacy and eleven focus on the students’ task value 

regarding EBP (Table 1). A seven-point Likert scale was used, ranging from 

totally agree (+3) to totally disagree (-3). It is an important observation 

that most items on self-efficacy were stated in the negative, therefore 

students’ answers were re-coded. For this we changed negative scores on 

self-efficacy items into positive ones, and vice versa, with the implication 

that a positive score on self-efficacy means that self-efficacy is also 



72 TEACHING EVIDENCE-BASED SPEECH AND LANGUAGE THERAPY 

 

positive. Answers on the last two items on task value which are also stated 

in the negative were also recoded. 

EBP knowledge and skills were assessed by using the Dutch Modified 

Fresno (DMF), which is a valid and reliable tool for the assessment of EBP 

knowledge and skills in Allied Health Care professionals (Spek, de Wolf, 

van Dijk & Lucas 2012). The DMF consists of twelve items: eight short 

answer questions based on two simple clinical SLT scenarios, one yes/no 

answer on the meaning of confident intervals, and three multiple choice 

questions on the use of study designs. In the DMF students have to 

formulate PICO’s, design search strategies, justify how to appraise 

evidence, and define and calculate diagnostic and therapeutic outcome 

measures. 

TABLE 1 Questionnaire on EBP Self-efficacy and Task Value 

Task value 

It is important to use principles of EBP in my daily clinical routine 

It is important for students to have knowledge about recent scientific studies 

I find EBP stimulating 

I believe EBP enhances the quality of professional behaviour 

I intend to search more for scientific evidence in future  

I believe it is important to encourage other students to search for scientific studies  

I feel more confident in my professional behaviour due to EBP 

I expect to make more use of professional guidelines in future 

I believe lecturers might expect students to be aware of recent scientific evidence 

I believe EBP is too time-consuming  

I believe my profession is about people and not about statistics  

Self-efficacy 

I feel uncertain about EBP 

I often do not know where to find evidence on the Internet 

I believe my abilities to find scientific evidence are not adequate 

I am uncertain about my abilities to appraise scientific evidence 

I am uncertain about EBP because evidence is published in English 

I believe publications in scientific journals are confusing 

I find EBP difficult because I am not able to understand statistics 

I feel I should practice the reading of scientific studies more 

I find it difficult to find enough study time to search for evidence 



 CHAPTER 5 73 

 

The total score on the DMF ranges from zero to 220 points. The rating 

system of the DMF differentiates between excellent, good, adequate and 

inadequate competence in EBP. The DMF has to be completed within 

forty minutes. First-year students filled in both the questionnaire and the 

DMF at the beginning of the second semester, having had no EBP training 

whatsoever. Second-year students did so three months after their EBP 

training, which consisted of lectures and training sessions on PICO and 

search strategies. Third-year students filled in the questionnaire and the 

DMF two months after their EBP lectures and training sessions on critical 

appraisal. Students responded on level of prior education, standard of 

English and whether mathematics had been taken in prior education 

because these were regarded to be potentially important explanatory 

variables (Table 2). Data from the three year groups were gathered in the 

same month and put together by an administrator to ensure the rater [BS] 

was blinded for the year the students came from. 

Ethical considerations 

The university management team approved this study. All students were 

informed of the nature of the study; the fact that participation was 

voluntary and nonparticipation had no further consequences. Students 

were invited to come to a lecture room, where participating students 

submitted a written consent form. The lecturer [BS] remained in the room 

to answer questions concerning the study and to invigilate while the 

students filled in both the DMF and the questionnaire. Student data were 

stored anonymously, securely, and separately from consent forms and all 

other identification. 

EBP self-efficacy, task value, EBP knowledge and skills in different 

year groups 

The means of every questionnaire item and the two components self-

efficacy and task value, as well as means or the total score on the DMF, 

were calculated and tested for group differences using a one-way analysis 

of variance (ANOVA) with a post-hoc Games-Howell procedure for 

difference in variance and multiple testing. For all statistical analyses, 

SPSS16 was used. 
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The prediction model 

A multiple linear regression technique was used to assess whether EBP 

self-efficacy and task value predict learning achievement scores on the 

DMF of the SLT students. Other possible predictors included in the model 

were: level of prior education, standard of English, whether mathematics 

had been a part of prior education and the SLT study year. This last 

variable was considered representative of the EBP elements in the SLT 

curriculum followed. The other variables were included because they 

might explain possible variance in EBP learning outcomes. Level of prior 

education could be important due to the fact that in the Netherlands the 

entry to a traditional university requires a higher level of prior education 

compared with entry to universities of applied sciences. Lecturers from 

the SLT department assumed that students with a higher level of prior 

education might possibly have less difficulty with fundamental EBP 

principles. English could be a predictor, because many students complain 

about the difficulty of reading research literature due to language 

problems. In the literature, language is also described as a barrier when 

applied to EBP (Letelier, Zamarin, Andrade, Gabrieli, Gaiozzi, Viviani et 

al. 2007, Ubbink, Vermeulen, Knops, Legemate, Oude Rengerink, 

Heineman et al. 2011). The standard of English was defined as adequate if 

students passed the final examination in prior education (e.g. high school) 

with sufficient grades in English. In the opinion of the lecturers, 

mathematics in prior education might facilitate the interpretation and 

calculation of diagnostic and therapeutic measures, resulting in a higher 

total score on the DMF. Moreover, students who had not taken 

mathematics in prior education might experience ‘numerophobia’, which 

could be an important barrier when using EBP (Ben-Shlomo, Fallon, 

Sterne & Brooks 2004). The total score on the DMF was the dependent 

variable, being an indicator of learning achievement in EBP knowledge 

and skills. The building of the model started with the forced entry of all 

variables and we manually worked backwards deleting the non-significant 

variables one by one, considering p < 0.10 a statistically significant 

difference. For all other analysis apart from the linear regression, p < 0.05 

was considered a statistically significant difference. Furthermore, 
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assumptions of linearity, normality of residuals and multicollinearity were 

checked. 

Results 

Response 

From a total of 182 invited SLT students 149 (82%) went to the lecture 

room and completed both the DMF and the questionnaire (Table 2). 

Students from year 3 were significantly older than the other year groups. 

In the year 3 group significantly more students also lacked mathematics in 

prior education. 

TABLE 2 Students’ Characteristics 

 

Year 1 
SLT 

(n=61) 

Year 2 
SLT 

(n=39) 

Year 3 
SLT 

(n=49) Significance 

Age¹ 20.2 (1.9) 20.1 (1.7) 21.6 (1.3) 
p > 0.05 for year 1-2 
p < 0.05 for year 1-3 

p < 0.005 for year 2-3* 
Female/male² 58/3 39/0 49/0 p > 0.05 ** 
No mathematics in prior 
education (%) 

45.9 35.9 62.5 p < 0.05 *** 

Standard of English 
adequate (%) 

78.7 82.1 75 p > 0.05 *** 

Level of prior education: 
entrance/no entrance to 
traditional university ² 

26/35 11/28 21/27 p > 0.05 *** 

¹ mean (SD)   ² frequency 
* One-way ANOVA with Games-Howell   ** Chi-square   *** Kruskal-Wallis 

EBP self-efficacy and task value in different SLT year groups 

Total mean scores on the components self-efficacy and task value were 

not statistically different for the three SLT groups (Table 3), indicating no 

change in task value or self-efficacy beliefs. ANOVA on the means of the 

three year SLT groups for task value revealed: F(2,138) = 0.254, p = 0.776, 

and for self-efficacy: F(2,136) = 0.129, p = 0.879. 
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TABLE 3 Mean (SD) scores on questionnaire and DMF 

Components Year 1 (n=61) Year 2 (n=39) Year 3 (n=49) Significance * 

Task value 0.68 (0.68) 0.72 (0.71) 0.62 (0.73) p = 0.78 
Self-efficacy -0.68 (0.67) -0.75 (0.92) -0.66 (1.06) p = 0.88 

DMF      

 26.3 (12.6) 69.3 (16.3) 89.1 (26.6) p < 0.05 

* One-way Anova with Games-Howell procedure 

EBP knowledge and skills in different SLT year groups 

The total score of the SLT students on the DMF in this study ranged from 

zero to 153, the mean (SD) score was 58.3 (34.1). The total score of the 

DMF differentiates between inadequate, adequate, good and excellent 

EBP knowledge and skills. The maximum score on the DMF was 220 

points. Mean total scores on the DMF were statistically different for all 

three SLT groups (Table 3). ANOVA on the means of the three groups for 

the DMF revealed: F(2,136) = 0.154, p < 0.001. 

Prediction of EBP learning achievement 

All assumptions for multiple regression were met. Variance inflation 

factor (VIF) and Tolerance were close to 1.00, indicating no collinearity 

within the data. The initial prediction model with all independent 

variables explained 69.3% of the variance in scoring on the DMF by the 

SLT students. The final model, with both year group and self-efficacy as 

significant predictors, explained 68.3% (Table 4). All other variables did 

not meet criteria for significance. 

TABLE 4 Prediction of EBP learning achievement in SLT groups 

Variables 
Unstandardised 

coefficients Significance Tolerance VIF 

Year three 63.190 0.000 0.809 1.237 
Year two 43.205 0.000 0.808 1.238 
Reference year one 30.339 0.000   
Self-efficacy -5.096 0.007 0.998 1.002 
     

Predictors R square Adjusted R square Cook’s distance  

Year group 0.665 0.661   
Year group and 
self-efficacy 

0.683 0.676 0.008 (0.014)  
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Discussion 

The primary aim of this study was to establish if EBP self-efficacy and task 

value differ in the different year groups of SLT students. The task value 

regarding EBP of SLT students was positive, with scores between 0.62 and 

0.72, thus slightly above the neutral zero value. This opinion does not 

significantly differ between the three year groups. Self-efficacy towards 

EBP, on the other hand, is slightly lower in the three SLT year groups. 

Students score between -0.66 and -0.75, indicating that they tend to feel 

uncertain. All groups show a similar level of uncertainty about their 

competence in EBP. Therefore, despite a significant increase in EBP 

knowledge and skills over the years as assessed by the DMF (from a mean 

score of 26 to one of 89), the integrated EBP curriculum did not raise 

levels of self-efficacy and task value. Because feeling competent in 

learning situations stimulates intrinsic motivation (Kusurkar et al. 2011), 

lack of feeling competent might have an impact on students’ willingness 

to use EBP (Delany & Bialocerkowski 2011). Moreover, in a problem-based 

curriculum, students have to construct their own learning questions. 

Where an active learning attitude is required, low self-efficacy could be a 

significant barrier. It is therefore important to include self-efficacy in 

models of college student learning (Pintrich 2004, Kusurkar 2012). 

McCurtin and Roddam (2012) suggest more attention should be paid to 

the role of EBP education and critical thinking in SLT education. There 

should also be more effort put into raising the standard of EBP self-

efficacy in SLT students. 

Self-efficacy as a social construct 

According to Bandura (2001) and Parajes (1996) self-efficacy is both a 

personal and a social construct. Parajes (1996 p. 567) describes that a 

group of students, lecturers and even a department can develop a sense of 

collective self-efficacy. Translated to EBP a sense of collective EBP self-

efficacy could empower students to act in an evidence-based manner. A 

department that clearly welcomes rather than fears EBP, such as Erickson 

and Perry (2012 p. 350) describe, would definitely be helpful. In a 

systematic review van Dijk et al. (2010 p. 1168) concluded that ‘a positive 
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learning environment, with staff members as EBM role models, might 

therefore be one of the most important factors influencing the behaviour 

of residents’. From the above it follows that EBP curricula developers 

should also pay attention to raising EBP self-efficacy in the learning 

environment, e.g. lecturers and professionals in the field. 

The prediction model 

In various studies self-efficacy is mentioned as an important predictor of 

students’ motivation, learning and behavioral change (Bandura & Adams 

1977, Pintrich 1999, 2004, Zimmerman 2000). While self-efficacy is a 

significant predictor of EBP learning achievements, in this study the effect 

was very small. Self-efficacy added as little as 2% of the variance explained 

with the prediction model. Task value was not a significant predictor of 

EBP learning achievements in this study. This is coherent with Pintrich’s 

(2004) statement that self-efficacy is a much better predictor of 

performance than task value. Most of the variance explained in the 

prediction model (66%) was due to the SLT year group, which reflected 

the curriculum followed. Other predictors lecturers expected to be 

important explanatory variables, such as level of prior education, 

mathematics and English, did not significantly explain the difference in 

EBP knowledge and skills over the subsequent study years. This could be 

due to the relatively small size of the study population. Furthermore, we 

defined the standard of English and mathematics using results from prior 

education, though we cannot be sure that these levels have not changed 

since then. 

Individual items 

Although there were no differences in the components of the 

questionnaire between the year groups, there were a few differences in 

the individual items which might be significant. As their study progresses, 

more students agree with the item ‘I believe EBP is too time consuming’. 

This is in line with barriers mentioned in the literature (Upton & Upton 

2006, O’Connor & Pettigrew 2009, Delany & Bialocerkowski 2011). This 

might be a very important barrier in teaching the EBP principles to SLT 

students, since as their study progresses other components of the 
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curriculum increasingly put demands on students’ time. Third-year 

students experienced EBP significantly ‘more stimulating’ than second 

and first-year students. A possible explanation could be that third-year 

students, when approaching graduation, might appreciate EBP as a guide 

for continuing education in practising their future profession. All three 

year groups believed their ‘literature searching skills were ‘inadequate’, 

although second-and third-year students scored these items at an 

adequate or a good level on the DMF. This might be the result of their 

experience in finding little evidence of clinical questions due to the lack of 

any evidence in this relatively young SLT profession (Pring 2004, Dodd 

2007, O’Connor & Pettigrew 2009). Another complicating factor is that 

evidence in the field is not always indexed in PubMed and Medline, so 

students have to search in other less well-indexed databases which 

complicate the search process (Nail-Chiwetalu & Bernstein Ratner 2007). 

All of the above make it difficult for students to validate clinically their 

study subject with evidence, which undoubtedly could have an effect on 

EBP self-efficacy. 

Limitations 

Some limitations in interpreting the results of this study could be 

assumed. Firstly, in this study, the group to which students belong has 

been considered representative of the curriculum followed since the 

groups differ in their level of EBP education. It is unknown however if 

other factors, such as socio-cultural factors and peer-group factors, were 

comparable in these groups. These unknown factors might have had an 

effect on learning achievement as well as on motivation (Artino et al. 

2010). 

Secondly, this study assumed that the increase in EBP knowledge and 

skills due to the EBP curriculum would have a positive effect on self-

efficacy and task value beliefs towards EBP. Relationships between 

curriculum, self-efficacy and task value beliefs, together with learning 

achievement, however, are complex. Low self-efficacy can be regarded as a 

cause of action: more self-efficacy leads to a higher learning achievement. 

Self-efficacy can also be interpreted as outcome: better learning 
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achievement, meaning more knowledge and skills, leads to more self-

efficacy (Niemivirta 1999). Moreover, in this study third-year students 

scored adequately on the DMF, but some items on the DMF were 

problematic for many students. There was a poor uptake of EBP regarding 

items on calculating therapeutic measures. This might have had an 

important impact on EBP self-efficacy. While in this study there was no 

correlation between total scores on the DMF and EBP self-efficacy, this 

could vary in other populations and needs more research. 

Thirdly, students from the final year were not included in this study. 

During clinical assignments students’ motivational beliefs towards EBP 

might change due to the effect of role models. The role of colleagues in 

the field as a model during assignments has proved to be important in the 

development of professional behaviour (Shuval & Adler 1980, Maudsley 

2001, Zipoli & Kennedy 2005, Haidet & Stein 2006, Cruess, Cruess & 

Steinert 2008, Goldie 2012, Jochemsen-van der Leeuw, van Dijk, van Etten-

Jamaludin & Wieringa-de Waard 2013). Consequently, the influence from 

this important part of the SLT study, the ‘informal curriculum’ (Cruess et 

al. 2008), remains unclear. 

Fourthly, in this study a quantitative approach is used to study 

relationships between motivation and learning achievement. Quality of 

motivation such as intrinsic or extrinsic motivation however is also 

important. There is evidence that a combined approach might produce a 

better understanding of this complex relationship (Kusurkar 2012). 

Finally, in this study the total score on the EBP knowledge and skills scale 

(DMF) represents EBP learning achievement. While the authors consider 

this is an important learning outcome, it does not guarantee however that 

students with high scores on the DMF will actually conform to EBP 

standards. According to this concept, the total score is a surrogate 

outcome for actual EBP behaviour. 



 CHAPTER 5 81 

 

Conclusions 

Due to the fact that three year groups of Dutch SLT students differ in the 

level of EBP knowledge and skills and show an increasingly practical 

experience in EBP during the study years, self-efficacy and task value 

beliefs towards EBP were expected to differ. Both, however, were identical 

in the three year groups. Overall, the results in this study show that while 

SLT students value EBP principles positively, their EBP self-efficacy is 

negative. This will pose a barrier when using EBP principles in their future 

profession. It is therefore necessary that developers of EBP curricula give 

explicit attention on how to increase EBP self-efficacy in students. 

Developers should also pay attention to influences from the hidden and 

informal curriculum on EBP self-efficacy. 

Although motivation, of which self-efficacy is one aspect, plays an 

important role in the desired behavioural change leading to more EBPs, 

other aspects both personal and environmental are also important. For 

example, in the literature many barriers concerning the use of EBP in 

clinical practice are mentioned that still have to be clarified (Zipoli & 

Kennedy 2005, Dodd 2007, O’Connor & Pettigrew 2009). More research is 

necessary in order to unravel these complex relations. 
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Abstract 

Introduction: speech and language therapy (SLT) students use evidence-

based practice (EBP) during clinical decision-making. Scientific 

evidence is weighed against clinical expertise and patients’ preferences 

and values. During placements SLT supervisors act as role models. We 

explored how students perceive EBP behaviour of SLT supervisors and 

how they think this behaviour affected their own EBP competence. 

Methods: For this qualitative study, we derived data from four focus 

groups of students being in the final phase of their study and reflecting 

on both the formal and informal parts of the EBP curriculum. Data 

were transcribed literally and analysed using grounded theory. 

Results: Students expect from SLT supervisors they formulate PICO 

questions and search for, and critically appraise the evidence. Students 

believe this is expected of them, too. However, things are different in 

clinical practice. 

Discussion: Students’ expectations of how EBP ‘works’ in practice are 

based on experiences at the educational institute. It is a shock for them 

to see that things in clinical practice are different from what they 

expected. This leads to disappointment, frustration and stress, and 

sometimes to an active rejection of EBP. Managing expectations should 

be addressed in the EBP curriculum in order to ensure a sound uptake 

of EBP. 
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Introduction 

Because evidence-based practice (EBP) is recognized as an important tool 

to enhance the quality of care (World Health Organization 2009), speech 

and language therapists (SLTs) are expected to use EBP principles during 

their clinical decision-making. In the Netherlands, SLT students learn to 

weigh the available scientific evidence against their expertise as a 

professional and the values, wishes and possibilities of their clients in 

using the EBP cycle (Sackett, Rosenberg, Grey, Haynes, & Richardson 

1996). This requires a professional attitude in which students reflect on 

both their own and their client’s behaviour during the decision-making 

process. 

During clinical placements, SLTs act as important role models for 

students. They not only guide students in using professional skills and 

knowledge in the real-life context, but also serve as role models as regards 

professional attitude. Studies on medical professionalism have shown that 

role models are important in the development of a professional identity 

(Jochemsen-van der Leeuw, van Dijk, van Etten-Jamaludin & Wieringa-de 

Waard 2013). Positive role modelling can strongly enhance the 

development of the professional identity of students (Stegeman 2008). 

The uptake of EBP as part of the professional identity of SLTs, however, is 

not without problems. Although most SLTs have a positive attitude 

towards EBP at the start of their careers, later also negative attitudes and 

beliefs are reported (Zipoli & Kennedy 2005, O'Connor & Pettigrew 2009, 

McCurtin & Roddam 2012). Amongst these are fear of losing their role as 

an independent practitioner, and underestimating the value of research 

(Kent 2006). Some SLTs are downright sceptical towards scientific 

evidence, claiming that their clients are unique and that clinical trials 

misjudge this uniqueness (Kovarsky 2008). These professionals rely 

heavily on personal experience and anecdotal evidence (Kamhi 2006, Lof 

2011). If students encounter role models who hold negative attitudes 

towards EBP, this might be a barrier to their becoming competent 

practitioners of EBP. 
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The aim of this study was to explore how students perceive the EBP 

behaviour of the SLT supervisors who guide them during clinical 

placements and how they think this affected their own EBP competence. 

Methods 

Design 

We applied a grounded theory approach to analyse the transcripts of the 

focus group meetings in order to develop a theory that explains the 

uptake of EBP as part of the professional identity in SLT students during 

placements (Creswell 2008). 

Context 

Participants were students at the SLT Department of Hanze University of 

Applied Sciences, Groningen. Students, of whom 90% are female, follow a 

4-year undergraduate programme, resulting in the title Bachelor of 

Science. The programme is based on the professional competences 

formulated in a national competence framework (Nederlandse 

Opleidingen Logopedie 2005). One of the competences SLT students have 

to master is in EBP (Table 1). 

TABLE 1 from the Dutch Competence Framework 

Competence Area 1: prevention, care, training and advice: working with and for clients. 

Role: Care provider/therapist Competence 2a. Providing Care 
 

The speech and language therapist offers the client(s) speech and language therapy in a 

professional and sensible manner in order to ease/or remove the burden of disorders 

and/or limitations 

Sub-competence Final Mastering level 

2a.3 Functions evidence-based 
I can integrate evidence-based functioning 

into my own professional functioning 

During their first two and a half years of study, students acquire 

theoretical EBP knowledge and skills. In our problem-based programme, 

students practise EBP on authentic cases in small group sessions with a 

tutor. Students attend training sessions on formulating PICO questions, 
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searching in databases and critical appraisal, in accordance with the five 

EBP steps (Box 1). 

 

During the second year and the first semester of the third year, students 

develop their EBP competencies by doing internal placements at the SLT 

department, where they diagnose and treat clients with simple speech 

and/or voice problems. These placements are supervised by an SLT 

teacher from Hanze University. In the semester prior to their external 

clinical placements, students have to develop an evidence-based 

guideline. In this period, the programme has a strong focus on EBP. In the 

third and fourth years of their study, students participate in two 6-month 

external placements, during which they are trained in more complex 

problems and have to integrate their EBP knowledge and skills in 

decision-making in a real-life professional context. These placements are 

guided by external SLT supervisors. 

Sampling 

Using convenience sampling, we asked all third- and fourth-year students 

who were on placements during the second semester of the academic year 

2011/12 to participate in the study. The students were in the final weeks of 

BOX 1 The five EBP steps (Spek 2010) 

1. Asking 

Formulating an answerable clinical question using the PICO 

format: Patient-Intervention-Comparison-Outcome 

2.  Acquiring 

Finding the best available evidence to answer the clinical 

question 

3.  Appraising 

Critically evaluating the evidence 

4.  Applying 

Applying the evidence to your client 

5.  Assessing 

Monitoring your performance in relation to the evidence 
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their placements and could reflect on their experiences regarding EBP. Of 

the 80 students we asked to participate, 32 signed up for the focus groups. 

To obtain a sample that was broad in terms of clinical experience, gender 

and year of study, we checked the students’ personal characteristics and 

type of placement (hospital, private practice or school). 

Data collection 

As students recognise the effects of role models on their development 

(White, Kumagai, Ross & Fantone 2009, Gaufberg, Batalden, Sands & Bell 

2010), their perceptions about how their role models perform regarding 

EBP during placements can be an important source in unravelling the 

complex uptake of EBP in the SLT profession. We collected data using 

focus groups, because we wanted to stimulate individual reflections by 

allowing students to comment on their observations of others and to 

gather information on shared opinions and perceptions regarding EBP 

behaviour. 

Four focus groups of 7-9 students were formed, based on the time 

schedules of the students. Of the initial 32 students, 28 actually 

participated in the focus groups: one student had forgotten about the 

session and three could not find the time to come. A moderator and an 

observer were also present during the focus group meetings; both were 

unknown to the students and had no prior knowledge about them. The 

moderator started with a brief introduction and then defined EBP 

(Sackett et al. 1996). After this, a few open questions were asked, when 

necessary, to cover all relevant topics. 

Questions asked during the focus group interviews: 

1. How do you perceive EBP at your workplace? 

2. What kind of support do you get from your SLT supervisor regarding 

EBP? 

3. What kind of support from your SLT supervisor did you wish to have 

had regarding EBP? 

4. Do you see your SLT supervisor as a role model regarding EBP? 

5. Do you think differently about the role of EBP after your placement? 
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All sessions were audio recorded, transcribed literally and anonymised by 

an independent research assistant. Reflective notes and memos were 

taken at each meeting and subsequently described in an audit trail. 

During the analysis we decided to add a focus group session with SLT 

supervisors, in order to triangulate our data. 

Data analysis 

Two researchers [BS, IW] independently read the transcript of the first 

focus group and then jointly developed a preliminary coding structure 

based on open coding. They then recursively read the other transcripts 

and together fine-tuned the coding structure. The researchers used 

standard questions to examine the data and to provide theoretical rigour 

(Chiovitti & Piran 2003). 

Questions asked during the coding process: 

1. What do we see in the data on EBP? 

2. What does this mean? 

3. Are there relations with previous data? 

4. Do we see new information in the data? 

In this review process, new information was constantly compared with 

previous information. Labels, categories, relationships between the 

categories, and a core category were identified using axial coding. No new 

information was found in the fourth focus group transcript, indicating 

data saturation. The two researchers met four times to discuss the 

findings and reach consensus on the final coding structure. This structure 

was then discussed with the third researcher (NvD), who had read the 

transcripts independently. 

Results 

When entering the work setting, the students are totally focused on the 

five EBP steps: 

I started my placement with those EBP terms, because we were 

completely snowed under with EBP at school … (student 1stFG). 
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Most students feel uncertain especially at the beginning of their 

placement. They have no practical experience with the problems of the 

clients at their workplace, and thus seek certainty in scientific evidence. 

They feel the need to use EBP and rely on evidence to justify their 

decisions. Students told us that this makes them feel stronger and more 

secure: 

I actually searched for scientific evidence because I wanted to be able 

to say to parents ‘This is actually proven’ (student 1stFG). 

When you give a presentation, like I did last year in a nursing home, 

and if you say ‘Scientific research shows this and this’, then I felt 

something like, wow, I felt very strong … because there is a piece of 

evidence supporting you (student 3rdFG). 

Supervisors, however, do not always recognize this need in students and 

sometimes react negatively to students who spend too much time behind 

the computer. 

… so on my first day I searched for the best treatment, and when I 

came up with this, that I had read something, then it was more of: 

‘Well, yes, but you should start treating rather than reading all the 

time’ (student 1stFG). 

Students expect supervisors to react positively to their coming up with 

scientific evidence, which is not always the case. The difference between 

students and supervisors in opinions on what is valuable to learn during 

placements leads to a mismatch in what they expect from each other. This 

mismatch between needs/expectations and clinical reality was a recurring 

item in our study. Based on what we saw in the data, our primary focus on 

students’ perceptions of the EBP modelling behaviour of SLT supervisors 

shifted towards students’ expectations when thinking about EBP in 

clinical practice. We realised that the way students perceive their 

supervisors as role models regarding EBP behaviour depends on what they 

expect to see. Students’ expectations regarding how they themselves 

should use EBP during placements depend very much on what they have 

seen and learnt at the department. 
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When thinking about EBP behaviour, students expect to see SLTs 

searching for and reading literature to build up a knowledge base. 

Students don’t seem to link EBP with clinical decision-making 

(personal reflection BS). 

It is all about expectations of what EBP behaviour is. We don’t make 

this clear to students. We assess EBP only on knowledge and skills 

levels, so how can students know what to expect? Perhaps we don’t 

even know ourselves what we would want to see. (memo, discussion 

on final coding structure BS/NvD). 

This notion formed the basis for our model (Figure 1). 

Students’expectations
regarding supervisors’ EBP

Students’ experiences during placements

(yes or no) EBP behaviour
adapting/discarding culture

Environmental influences:

• EBP curriculum

• type of placement

• supervisors’ knowledge and 

expectationsof EBP

Personal influences:
• motivation: task values, goal setting
• emotion: seeking certainty, 

disappointment, annoyance
• personal identity:  practicallyversus 

theoreticallyorientated

FIGURE 1 EBP learning in placements placed in the triad of human functioning 

(Adapted from Bandura 1986) 

Students’ expectations regarding supervisors’ EBP 

When starting placements, students expect to see the five EBP steps used 

by their supervisors. Students, however, do not often see this kind of 

behaviour in their supervisors. When asked ‘How do you perceive EBP at 

your workplace?’ students replied: 
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I never see her [the supervisor] behind the computer searching in 

databases. Perhaps she does this at home, but I never see it (student 

2ndFG). 

I never saw a PICO question in the wild (student 2ndFG). 

Because students do not see their supervisors formulating PICO questions 

and searching databases, they perceive a lack of use of scientific evidence 

and feel uncomfortable with this. 

But, well, I’m just a trainee, so I can’t say much. But there are things 

of which I …, yeah, then I think why do you start this treatment and 

why don’t you search the evidence for the best treatment for this 

patient instead of just beginning? Yes, this annoys me sometimes 

(student 1stFG). 

When students do not dare to ask for an explanation, they miss an 

important opportunity to learn from the justifications of the supervisor 

and, as such, about the role of EBP in the supervisor’s decision-making 

process. Some students are also uncomfortable because they feel that they 

know more about EBP than their SLT supervisors: 

Yes, I have the impression I know more about it [EBP] … so yeah, 

that’s a bit annoying (student 1stFG). 

Even some supervisors said that that is the case: 

About EBP, then perhaps the student is your role model (supervisor to 

another supervisor). 

Newly trained SLTs, however, are more accustomed to using EBP and act 

as positive role models for students: 

I have two supervisors. And the first … she’s been an SLT for many 

years now and sometimes she looks things up in books, but most of 

all she relies on experience and earlier research. And the other 

supervisor has been an SLT for only three years, so, so she is still very 

busy with research and scientific evidence and so … So yes, it differs a 

lot (student 2ndFG). 

Many students and supervisors perceive EBP as a source of theoretical 

knowledge building and not as a regular part of the SLT’s decision-making 
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process. In their opinion, theoretical knowledge building is the job of the 

SLT department and need not be done during placements. After all, it is 

here, in the workplace, that the actual work is learned: 

At school the focus is very much on theory, but in my opinion during 

placements you really learn to practise and to look at what a client 

really needs (student 3rdFG). 

I don’t think it’s necessary, evidence-based practice, that’s something 

you learn at school and you have to apply it in practice. But because 

many of us [SLTs] don’t have time for this, it’s not the case that you 

coach them in this. … according to me, this is something you don’t 

have to model; it has to come from the school (supervisor). 

They see EBP as just another task to perform during a very busy period. 

They do not see EBP as a regular part of clinical practice. 

When you’re busy treating patients and writing reports … then you 

forget about it [EBP] (student 1stFG). 

Some students, however, see the value of scientific evidence in clinical 

practice. 

It’s not the intention of my supervisor that I search in the literature, 

but that I learn how to treat clients and that I get a feeling for 

working with children. I made it clear that I find this odd because I 

find it important that treatment takes place founded on evidence and 

not just on feelings, because feelings are not always right (student 

1stFG). 

The students respond to the difference between what they expect to see 

and what they actually see in two ways: either they discard the culture or 

they accept it. 

Discarding the culture 

Students say supervisors do certain things because they know from 

experience that those things ‘work’. Most students speak negatively about 

this clinical expertise as a source for decision-making with regard to EBP. 
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She [the supervisor] does a lot based on experience. The treatment I 

saw was really, well yes, based on experience. Not at all something 

evidence-based. At least that’s what I could see … (student 2ndFG). 

Unlike the SLT department, both students and supervisors link EBP only 

with scientific evidence and not with clinical expertise and clients’ wishes 

and values. There is a mismatch between what the SLT department 

regards as EBP and what students and supervisors regard as EBP. Some 

supervisors, however, see EBP in a wider perspective and link it to a 

critical attitude: 

But I think this raises many questions. It seems as though EBP 

depends entirely on searching articles on the Internet and doing 

things with them, but it’s much broader, isn’t it? I mean … not all we 

learnt at school seems to be right at this moment. I think this should 

be a starting point for all of us: to keep on open mind for new things, 

so it is much broader (supervisor). 

And another supervisor mentioned the importance of a critical mind-set 

when thinking about EBP: 

At least you should teach them to stay critical. That’s what I find 

most important (supervisor). 

This mismatch can lead to negative emotions regarding the supervisor 

because she does not ‘do’ EBP. Supervisors can also be disappointed 

because their expectations do not always match those of the department. 

One supervisor told us about a good student she failed because the 

student had an insufficient score on EBP: 

I found her a fantastic student when I looked at practical issues. The 

parents were satisfied with her. I asked myself could she do my work 

for a week without me? And so yes, I found her fantastic, but she 

finally failed due to EBP (supervisor). 

Accepting the culture 

Other students do not feel disappointed at all. They come up with 

explanations why EBP does not work in day-to-day practice and adjust to 

this insight. These students simply step into the culture at the workplace 
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as they think it is. They conform to values and norms at workplaces where 

there seems to be no role for EBP. The reasons they give for thinking that 

EBP is not feasible in clinical practice resemble known barriers to EBP, 

such as lack of time, no financial reward and communication problems. 

It [EBP] just can’t be applied in clinical practice [due to time limits] 

(student 2ndFG). 

But, well, when I see how busy my supervisor is, then it comes to … 

you are only getting paid per client (student 1stFG). 

This last student linked the conclusion that EBP is not feasible in clinical 

practice to her future as an SLT professional when she added: 

When I see how busy I already am, then I think, then I don’t know if 

I’ll do this [EBP] in the future (student 1stFG). 

Students in other focus groups also admitted that they do not see 

themselves acting in an evidence-based manner after graduation: 

Let’s be honest. I also don’t see myself doing this in the future: 

searching for evidence (student 2ndFG). 

Not every workplace has a culture that is negative towards EBP. Especially 

students who do their placements in larger institutions, like hospitals and 

rehabilitation centres, said that EBP is part of the culture: 

At my placement [a large hospital] I mainly see diagnostic tests being 

done and it’s more or less clear what to do. That’s all been studied 

before … but sometimes they ask themselves ‘Is this still the best thing 

to do?’ and then there are expert teams who do research, and I’m 

sometimes involved in this (student 2ndFG). 

An explanation might be that EBP is more deeply founded in the medical 

culture and is therefore a stronger part of the professional culture in SLTs 

who work in medical settings. 

The role of personal identity 

The reason students react differently to their experiences with what they 

regard as EBP during placements, could partly be explained by a 

difference in personal interests and personal identity. Students told us 
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that some of them like theory more than others do, and that these 

students will have a greater interest in EBP: 

I’d do that [use EBP], but that’s because I’m curious. I’m just a 

curious person; I like to go searching and I like reading books. So 

yeah, that’s my personality playing a role (student 1stFG). 

But yes, there’s a new generation that keeps EBP in mind and then it 

depends on your personality what you do with it [EBP] (student 

3rdFG). 

Also previous education might be of influence. 

At my workplace I searched for evidence myself, because I found this 

a challenge and also because I have a university [a traditional 

university] background and everything there goes a little deeper than 

here [SLT department] (student 1stFG). 

Other students consider themselves to be more ‘practical’ and are happy 

to let EBP go: 

That you have to justify it [treatment] every time, I find it terrible 

(student 2ndFG). 

SLT supervisors also see EBP as something related to personality: 

Yes, it depends on yourself. I mean it will not be my first choice to dive 

into scientific articles, because that doesn’t suit me. I think, it just 

doesn’t suit me, so I can imagine that also applies to students 

(supervisor). 

Discussion 

It is stated that role models in the professional field (the ‘informal 

educational curriculum’) are much more powerful than the teaching in 

the formal educational curriculum (Van Gunten 2007). This might only be 

partly true however for undergraduate teaching. In our study we 

presumed that role models in the professional field might be very 

important in the uptake of EBP in the SLT profession. While this is still 

our opinion, we saw that the way students perceive EBP role modelling in 
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supervisors very much depends on what they expect to see based on 

earlier experiences at the educational institute. 

Thus, the uptake of EBP in our profession is problematic not only in the 

work setting, but also -and probably more importantly- at the educational 

level. Students do not have a clear idea of what EBP looks like in real day-

to-day practice. They tend to link EBP only with searching for and 

appraising scientific evidence. Students do not recognize the role of 

clinical expertise and clients’ wishes and values in EBP. This might be due 

to our EBP curriculum itself, because it has a strong focus on EBP 

knowledge and skills. And when looking for EBP behaviour in supervisors 

students do not know what to observe. An EBP curriculum should pay 

explicit attention to this. 

Although students have 18 months of experience with patients within the 

institute during their internal placements, and as such have practised EBP 

in a work setting, they have still not integrated EBP in clinical decision-

making. As a result they expect to see the formulation of PICOs and 

evidence being searched for and appraised during placements. It is a 

shock when they discover that things are different in clinical practice. So 

although Godefrooij and colleagues (Godefrooij, Diemers & Scherpbier 

2010) state that an educational programme that includes preclinical 

patient contacts can ease the transition to clinical practice, this was not 

the case in our study in an undergraduate SLT programme. Some students 

said that they felt disappointed, annoyed and stressed during placements 

when thinking about how they feel EBP should ‘work’ in clinical practice. 

Students apply various strategies to cope with the aforementioned 

emotions. In some students we saw that negative emotions can lead to 

actively rejecting EBP during placements and thereby conforming, though 

unwillingly, to the supervisor. Shuval calls this active identification 

(Shuval & Adler 1980). This kind of active identification is problematic 

because students move further away from what the SLT department 

demands from them and it is questionable whether their perception of the 

EBP practice of their supervisors is correct. We saw another kind of active 

identification in students who happily accept the way things are and 
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accept a culture in which they believe EBP is not feasible. In some 

students we saw active rejection when supervisors act in a way that the 

student does not recognize as being evidence-based. Students’ strategies 

that lead to a lack of EBP behaviour are problematic for the whole SLT 

profession. 

As we saw, personal factors (such as the students’ motivation and 

emotions) play a role in how they perceive EBP during placements and as 

such should be addressed in the EBP curriculum to ensure a sound uptake 

of EBP in the SLT profession. Students themselves, however, told us that 

they foresee fewer problems in the future regarding EBP because the 

younger generation has a higher level of EBP knowledge and skills. 

Limitations 

Of the 80 students who were on placements during this study, only 28 

participated. Our conclusions are therefore based on a small sample of 

possibly more motivated students. In coding the fourth focus group, 

however, no new data emerged, indicating that saturation had been 

reached. 

Another limitation is that, as in most qualitative research, the researchers 

made choices regarding what seemed relevant in the data purely on the 

basis of their judgment. We worked as independently as possible, 

however, and weighed our judgments against evidence in the literature. 

Conclusion 

On the basis of what they experienced during their years at the 

educational department, students expect that EBP in day-to-day clinical 

practice will look like the five EBP steps and disregard the role of clinical 

expertise in EBP. This mismatch between what students expect and reality 

at the workplace leads to negative emotions in many students, who then 

either actively reject EBP or disapprove of their role model. Managing 

students’ expectations is an important task of an educational institute and 
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should be a part of the EBP curriculum. This could stimulate the uptake of 

EBP in future healthcare professionals. 
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Abstract 

Background: Studies suggest there is a lack of good quality evidence over 

the broad field of speech and language therapy. This might be an 

important barrier using evidence-based practice in day-to-day clinical 

practice as performed by speech and language therapists (SLTs). In it’s 

turn this could hinder the uptake of evidence-based practice in SLT 

students. In this study we assessed the scope, growth and quality of 

available randomized controlled trials (RCTs) and systematic reviews 

(SRs) in speech and language therapy. Because this profession covers a 

broad field of problems, we decided to focus on one of the domains in 

speech and language therapy: the domain of voice therapy. 

Methods: We performed two searches on interventions as performed by 

SLTs in the field of voice; one search for RCTs and one for SRs. We 

systematically searched Medline, EMBASE, CINAHL, PsycINFO and 

SpeechBITE™ from the start of the database up to January 2014. We 

also searched the grey literature. Selection of the studies and 

assessment of the quality of the methodology was done by two authors 

independently. For the quality check the risk of selection bias, 

performance bias and detection bias were assessed 

Results: We were able to include fifty-two randomized controlled trials 

and eleven systematic reviews. The included studies covered a wide 

range of topics within the domain of voice therapy. Although the 

number of published effectiveness studies is cumulating over the years, 

the number per year is fairly stable. Overall, the risk of bias in the 
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majority of the trials was high or unclear. The latter due to inadequate 

reporting of methodological issues. 

Conclusions: The scope of available evidence on effectiveness of voice 

therapy as performed by SLTs is limited. Moreover, quality of the 

evidence is unclear in most studies. As a result summarizing evidence 

in systematic reviews and guidelines is still beyond reach. This poses a 

problem for SLTs and SLT students aiming to base their clinical 

decisions on sound scientific evidence. 

Background 

Evidence-based practice (EBP) is an important movement in the health 

care professions. This also applies to speech and language therapy. In EBP 

the current best available scientific evidence is combined with clinical 

expertise and fully informed clients’ preferences and priorities to make 

decisions (Schlosser & Raghavendra 2004). EBP as such is recognized as 

an important tool to enhance clinical practice of speech and language 

therapists (ASHA 2004, Bernstein-Ratner 2006, Gillam & Gillam 2006, 

Dodd 2007). 

While most SLTs have a positive attitude towards EBP and believe EBP is 

necessary in the practice of speech and language therapy, many barriers 

are reported to the actual practice of EBP (e.g. Zipoli & Kennedy 2005, 

O’Connor & Pettigrew 2009, Cheung, Trembath, Arciuli & Togher 2013). 

An important barrier to the practice of EBP is lack of time to search and 

read publications. This barrier is reported by both SLT-professionals and 

SLT-students (Zipoli & Kennedy 2005, Nail-Chiwetalu & Bernstein Ratner 

2007, O’Connor & Pettigrew 2009, Spek, Wieringa-de Waard, Lucas & van 

Dijk 2013). The time needed to identify relevant literature depends on the 

experience and searching skills of the professional but also on the 

accessibility and availability of the literature. (Chan, McCabe & Madill 

2013, Cheung et al. 2013). 

To be able to base clinical decisions on scientific evidence it is a 

prerequisite that a sufficient amount of research literature exists in a 
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domain (Justice 2008, McCurtin & Roddam 2012). Students say that 

during clinical placements supervisors seldom read and use scientific 

evidence, but rather rely on their clinical expertise (Spek, Wijkamp, 

Wieringa-de Waard, Lucas & van Dijk 2014). This could be due to the 

experience these supervisors have that ‘there is nothing to find which I 

can use in my daily practice’. Also in other studies SLTs suggest there is a 

lack of good quality evidence over the broad field of speech and language 

therapy (Plante 2004, Mullen 2005, O’Connor & Pettigrew 2009, Chan et 

al. 2013), which frustrates the newly trained SLT-students and experienced 

SLT-professionals in their efforts to translate their theoretical EBP 

knowledge to daily clinical evidence-based practice (Spek et al. 2014). 

These studies however did not actually search for evidence but are based 

on perceptions of SLTs. The scope of the actual evidence base remains 

unclear. 

In addition to this, not only the amount of evidence could pose a 

problem, but also the quality of the available evidence. For making causal 

inferences on therapeutic interventions, high rigor of the methodology of 

randomized controlled trials (RCTs) is needed. RCTs have been 

successfully used in some domains of speech and language therapy 

(Erickson & Perry 2012). Available and sound systematic reviews can save 

SLTs considerable time and as such can act as a facilitator for the use of 

EBP in the profession (Schlosser 2006). 

Objective of this study is to assess whether the availability and quality of 

available evidence for speech and language therapy practice still is a 

relevant barrier for the practice of EBP of SLTs. Because speech and 

language therapy covers a broad range of problems, in this review we 

decided to focus on one of the relevant domains: voice therapy. So the 

aims of this study were: 

• To assess the scope of the available evidence regarding voice therapy 

performed by SLTs. 

• To assess the change in the amount of available RCTs and SRs over the 

years. 

• To describe the quality of the RCTs and SRs available in the voice 

therapy domain. 
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Methods 

Search methods for identification of studies 

As therapeutic interventions form the largest part of the clinical activities 

of an SLT, we chose to study the availability and quality of intervention 

studies of the highest evidence level: randomized-controlled trials (RCTs) 

and systematic reviews (SRs). In the domain voice therapy we therefore 

performed two searches; one for RCTs and one for SRs. We systematically 

searched the following databases: Medline, EMBASE, CINAHL, PsycINFO 

and SpeechBITE™ up to January 2014. SpeechBITE™ is an open-access 

database of intervention studies in the field of speech and language 

therapy developed and hosted by the University Of Sydney Australia 

(http://speechbite.com/). The search strategies were developed with the 

help of a clinical librarian (see for details Appendix I p.128). We searched 

the grey literature by handsearching reference lists from retrieved studies. 

We also searched the content lists of the local (Dutch) peer-reviewed 

journal ‘Stem- Spraak en Taalpathologie’, which is not indexed in 

Pubmed, for additional references. 

Inclusion criteria 

Eligible for inclusion we considered all RCTs and SRs on interventions 

performed by SLTs in the field of voice disorders, prevention of voice 

disorders and voice performance. We excluded studies on voice disorders 

with a neurological origin, as the focus of speech and language therapy 

interventions in such studies goes beyond the domain of voice. We used 

no limits regarding language and publication date. 

Selection of studies 

The selection of the included RCTs and SRs was done independently by 

the first and the second author [BS, KN]. They selected studies based on 

title, abstract and, if necessary, on full text reading. Consensus was 

reached in a discussion meeting between both researchers. If necessary, a 

third author was consulted. 
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Check on methodological quality 

For the quality check of the RCTs we used the first three items of the 

Cochrane Collaboration Risk of Bias (RoB) tool for the appraisal of RCTs 

(Higgins, Alman & Sterne 2011), being 1) sequence generation, 2) 

concealment of allocation and 3) blinding of outcome assessors. These 

items deal with the risk of selection bias, performance bias and detection 

bias and are recognized as key aspects of methodological quality (Jadad et 

al.1996, Jüni, Altman & Egger 2001, Pidal, Hróbjartsson, Jørgensen, Hilden, 

Altman & Gøtzsche 2007, Savović, Jones, Altman, Harris, Jűni & Pildal 

2012). Scoring of the quality of the RCTs was independently done by three 

authors [BS, NvD & CL] according to the instructions of the Cochrane 

Handbook for Systematic Reviews of Intervention (Higgins et al. 2011, 

Chapter 8). Possible scores were low RoB, high RoB or unclear RoB. The 

latter was scored if the RoB of a characteristic was unclear, or if there was 

insufficient information to make a judgment. The first author scored all 

RCTs and the others both scored half of the RCTs, resulting in scoring of 

RoB for every RCT by two authors. Scores were compared and differences 

in scoring were discussed by the three authors until consensus was 

reached. For the SRs they only checked if the reviews were really 

systematic and not narrative. 

Analysis of the evidence 

For the assessment of the scope of the evidence we counted number of 

published RCTs and SRs in the domain of voice therapy and calculated 

the total number of these over the years. An overview was made of voice 

disorders and therapies, covered in the publications. 

Results 

The scope of available evidence in RCTs in the domain of voice 

Initially, the search strategy yielded 683 RCTs. After removal of duplicates 

and SRs by the first author, 350 titles remained for screening. Based on 

title, 190 papers were removed and based on abstract 90 more were 

removed, resulting in 70 potentially eligible RCTs (Figure 1). After full-text 
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reading another 18 studies were removed, so finally 52 RCTs were 

included in this SR (included RCTs are listed in Appendix II p.129). 

These 52 RCTs covered a wide range of topics within the domain of voice 

therapy. The majority of the RCTs (31) were studies on effectiveness of 

323 duplicates removed

190 removed on title

90 removed on abstract

10 SRs removed 

Included 52 RCTs

70 potentially relevant RCTs

18 removed after full 
text reading

Removal based on one or more 
of the following criteria:
• no RCT
• no effectstudy
• no SLT intervention

Results search RCTs
EMBASE (190), Medline (194), Psychinfo (106), 

CINAHL (135), Speechbite (56 ), grey literature(2)
Total: 683 hits

 

FIGURE 1 Flowchart RCTs 
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voice therapy. Seven RCTs were on voice therapy related to organic 

problems like vocal cord paresis (Ptok & Strack 2005, 2008), partial 

laryngectomy (Munovic 2011), laryngeal cancer (Van Gogh et al. 2006, 

2012, Tuomi & Björkner 2011) and reflux related voice disorders (Vashani 

et al. 2010). Twenty RCTs reported on studies in patients with minor vocal 

pathologies such as nodules and Reinkes oedema and/or non-organic 

dysphonia like muscle tension dysphonia (e.g. Carding, Horsley & 

Docherty 1999, MacKenzie, Millar, Wilson, Sellars & Deary 2001). One 

RCT included voice disorders with all kind of origins (Bassiouny 1998). 

There were three RCTs on speech and language therapy interventions in 

voices problems related with chronic cough (Vertigan et al. 2006, 2008, 

Gibson & Vertigan 2009). 

Almost 40% of the RCTs included healthy subjects. These RCTs dealt with 

effectiveness of prevention programs and/or effects of voice training on 

voice performance and quality. Fifteen studies focused on prevention of 

occupational voice disorders especially in female teachers, telemarketeers 

or SLT-students (e.g., Ilomäki, Laukkanen, Leppänen, Vilkman 2008, De 

Oliveira, Gouveia & Behlau 2012, Nanjundeswaran et al. 2012 and Pizolato, 

Rehder, Meneghim, Ambrosano, Mialhe & Pereira 2013). There was one 

RCT on effects of voice exercises on voice ageing in singers (Tay, Phyland 

& Oates 2012) and two on effects of training sessions on listeners’ 

perception of voice disorders (DeGregorio, Gros Pollow 1985, Chan, Li, 

Law & Yiu 2012). Finally there was one RCT (Van Leer & Connor 2012) on 

the effectiveness of the use of portable digital media players on 

motivation and adherence of the patient for voice exercise. 

The scope of available evidence in SRs in the domain of voice 

Initially we identified 100 titles of possible SRs, 90 with the SR search 

strategy and another 10 from the search strategy on RCTs. After excluding 

duplicates by the first author, 68 titles remained for screening by the first 

two authors. Based on title, 44 were removed and based on abstract, 11 

more were removed, resulting in 13 potentially relevant SRs (Figure 2). 

The SR search resulted in many false positives; some seemed relevant but 

turned out to be critical appraisals of SRs (4), other SRs focused on 
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aetiology (1) or assessment of voice disorders (2), many SRs were on 

medical interventions regarding voice disorders for instance surgery or 

botox injections (25) and others were completely besides the topic (20). 

After full-text reading, another 2 SRs were removed, so 11 SRs were 

included. 

Removal based on one or more 
of the following criteria:
• no SR
• no SR on interventions
• no SLT intervention

32 duplicates removed

44 removed on title

11 removed on abstract

Included  11 SRs

13 potentially relevant SRs

2 removed after
full text reading

Results search SRs
EMBASE (12), Medline (11), Psychinfo (54),

CINAHL (13), from the RCT search (10)
Total: 100 hits

 

FIGURE 2 Flowchart SRs 
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In these 11 SRs we saw a great variety of designs of the included studies 

e.g. comparative studies (Mathieson 2011), observational designs (Hazlett, 

Duffy & Moorhead 2011), case-studies (Maryn, De Bodt & Van 

Cauwenberge 2006) and in most SRs also RCTs. The range of included 

RCTs in the SRs was from 0 (Pedersen & McGlashan 2012) to 8 

(Ruotsalainen, Sellman, Lehto, Jauhiainen & Verbeek 2007). See for more 

details Appendix III p.137. 

Like the included RCTs, the included SRs also covered a wide range of 

topics in voice therapy. Three SRs included studies on prevention of voice 

disorders (Ruotsalainen, Sellman, Lehto, Isotalo & Verbeek 2010, Hazlett, 

Duffy & Moorhead 2011, Khan & McGlashan 2012), four included studies 

on therapies for functional voice disorders (Ruotsalainen, Sellman, Lehto, 

Jauhiainen, Verbeek 2007, Bos-Clark & Carding 2011, Mathieson 2011, Van 

Houtte, Van Lierde & Claeys 2011), one SR combined these two but was in 

itself a combination of two earlier SRs (Ruotsalainen, Sellman, Lehto & 

Verbeek 2008). There was one SR which covered a broad range of voice 

therapies as performed by SLTs (Speyer 2008), one SR focussed on 

treatment of vocal nodules (Pedersen & McGlashan 2012) and one on 

effects of biofeedback on voice disorders (Maryn, De Bodt & Van 

Cauwenberge 2006). 

Change in the amount of available RCTs over the years 

The first RCT we found dated back to 1985 (DeGregorio & Gros Polow), in 

the years up till 1998 we found no new RCTs. After 2000 the total amount 

of RCTs regarding voice therapy as performed by SLTs is steadily growing 

over the years. This more or less linear growth is shown in Figure 3. The 

number of new RCTs in the last five years varies between three (2013) and 

eight (2012) per year. 
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FIGURE 3 Amount & cumulative number of RCTs on voice therapy published over 
the years. The bar graph shows the number of RCTs published in a year, the line 

graph shows the cumulative number of these RCTs 

Change in the amount of available SRs over the years 

In 2006 the first systematic review on voice therapy was published (Maryn 

et al. 2006). In the following years the number of SRs increased, but in 

2009, 2010 and 2013 no SRs were published (Figure 4). Almost every SR 

was found using the search strategy on RCTs, but the SR from Speyer 

(2008) only showed up with the specific search strategy for SRs. 
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FIGURE 4 Amount & cumulative number of SRs on voice therapy 
published over the years. The bar graph shows the number of SRs 
published in a year, the line graph shows the cumulative number 

of these SRs 

Quality of included RCTs 

The majority of items in the RoB tabel of the included RCTs were scored 

as ‘unclear’, because methodological issues were described inadequately, 

or not at all. None of the included RCTs scored low RoB on all three items 

(see Appendix II p.129 for details). Four studies scored low RoB on two of 

the items (Rattenbury et al. 2004, Duan, Zhu, Yan, Pan, Lu, Ma 2010, 

Rodriguez-Parra, Adrian & Casado 2011, Chan et al. 2012), the latter 

however scoring high RoB on concealment of allocation. Sixteen studies 

scored low RoB on one of the items. Thirteen low scores were on blinding 

of outcome assessors, nine were on the method of randomization and 

only two were on concealment of allocation. Also none of the RCTs scored 

high RoB on all three items. Five studies scored high RoB on two of the 

items and twelve on one of the items. Blinding of outcome assessors was 

often scored as ‘high risk’ because outcomes in the RCTs were mostly self-

reported outcomes. 
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Discussion 

Although the evidence base on effects of voice therapy as performed by 

SLTs is growing over the years, the number of published effectiveness 

studies per year is fairly stable. The linear growth differs from what is seen 

in a related health care profession such as physiotherapy. There we notice 

an exponential increase in RCTs and SRs since 2000 (Maher, Moseley, 

Sherrington, Elkins & Herbert 2008). In the whole field of speech and 

language therapy we see the number of RCTs in the voice domain lags 

behind other domains like language and literacy, there the growth in 

RCTs has a more quadratic trend (Munro, Power, Smith, Brunner, Togher, 

Murray & McCabe (2013). 

In 2013, there were only a few studies published, which is worrying since 

most SRs on this subject, as well as our results, indicate that larger and 

methodologically better trials are needed (Speyer 2008, Ruotsalainen et al. 

2010, Bos-Clark & Carding 2011). We noticed a small number of RCTs on 

prevention of voice problems, but the majority of the RCTs dealt with a 

great variety of voice therapy interventions. This makes it difficult to 

summarize studies in a SR as the number of relevant RCTs per 

intervention is still small. When SRs are not available, other resources, 

publishing appraisals and summaries of individual studies, like Evidence-

Based Practice Briefs, SpeechBITE™ and the Evidence-Based 

Communication Assessment and Intervention Journal, could be of help 

for the practising SLT (Marshall, Goldbart, Pickstone & Roulstone 2011). 

Not only is the evidence base regarding voice therapy still small, also the 

quality of the evidence is a matter of concern. RoB of most studies is 

unclear and some of the remaining studies score low on the most relevant 

RoB aspects, which limits the usability of these studies. As performing an 

RCT is difficult, expensive and involves high costs and time, it is in the 

interest of both participants and researchers to report them well. 

In our study we saw that in most included RCTs methodological issues 

were not adequately reported. While all included RCTs mention that 

participants were randomly assigned to experimental or control group, 
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both methods of randomization and concealment of allocation were 

hardly described. Both are important to reduce selection bias, which 

could lead to differences in treatment groups at baseline, thus distorting 

the true therapy effect. An adequate method of randomization, which was 

described in a number of studies, was the use of computer generated 

random number list (e.g. Behrman et al. 2008, Duan et al. 2010, Bovo et al. 

2013). Concealment of allocation, very important to assure that treatment 

results are not overestimated (Pidal et al. 2007, Savović et al. 2012), was 

described in only two of the RCTs (Duan et al. 2010, Chan et al. 2012) but 

would have been possible in most. Blinding of participants and therapists 

is difficult in the field of voice therapy, as placebo-interventions are 

difficult to create. Few studies, therefore, describe blinding of the 

participants (Pedersen et al. 2004, Vertigan et al. 2008).Blinding of 

outcome assessors on the other hand is possible most of the time and 

would reduce detection bias and ensure that there are no systematic 

differences in how outcomes are measured. In our study we saw multiple 

useful attempts to blind outcome assessors, such as randomization of 

speech samples (Tay at al. 2012), the use of blinded researchers or research 

assistants (e.g. MacKenzie et al. 2001, Van Lierde et al. 2011), or even the 

use of SLT-students as outcome assessors (Hering 2010). These methods 

could be applied to enhance the quality of future studies. 

In some studies we scored ‘partly’ low RoB; in these studies outcome 

assessors were blinded but there were also self-reported outcomes. The 

use of self-reported outcomes such as the Voice Handicap Index and 

Voice-related Quality of Life scales, which are very common and useful in 

the field of voice disorders, is problematic when assessing RoB. While 

such patient reported outcome measures (PROMS) are highly valuable for 

therapists and acknowledge patients’ priorities, they are prone to 

response bias and could overestimate the real therapy effect (Van de 

Mortel 2008). 

The majority of the RoB-items in the included RCTs were scored unclear 

RoB, this does not necessarily mean that outcome results of these studies 

are biased. We did not contact the authors, so it could be that they used 

concealment of allocation and blinding of outcome assessors despite not 
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reporting so. It is known that this is often the case (Devereaux et al. 

2004). A tool which could help researchers to adequately describe the 

methodology of their study is the CONSORT statement (Consolidated 

Standards Of Reporting Trials) (Schulz, Altman & Moher 2010). 

Researchers using the CONSORT checklist in reporting their trial make it 

more clear for readers to assess possible risk of bias. 

It should be noted that in our study we focused on RCTs since this is the 

most relevant methodology when making therapeutic clinical decisions 

based on scientific evidence. Other designs e.g. case studies, before-after 

designs and qualitative designs can however also be useful in the process 

of clinical decision-making. 

Conclusions 

From this systematic review, it can be concluded that the scope of 

available evidence regarding voice therapy as performed by SLTs is 

limited and quality is unclear most of the time. This means summarizing 

and dissemination of available evidence in SRs and guidelines is still 

beyond reach. SLTs and SLT-students looking for relevant evidence 

regarding voice will often end up empty-handed. This poses a huge threat 

for the teaching and use of EBP, as it can be an important barrier to the 

application of EBP in daily clinical practice. 

Universities, who want to train their students to become evidence-based 

working SLTs, should not only focus on educating their students but also 

on building to the evidence base itself. We agree with one of the 

participants in the study of Cheung et al. (2013 p. 401) that there should be 

stronger links between workplace and universities to facilitate 

dissemination of research and would even go further than that: 

universities, professional organisations and workplace should 

internationally be working together to build on a more sound evidence 

base for the SLT profession as a whole. 



 CHAPTER 7 123 

 

Acknowledgements 

The authors would like to thank Faridi van Etten-Jamaludin, Academic 

Medical Center, University of Amsterdam for her help with developing 

the search strategy; Rob Zwitserlood, PhD, Royal Auris Group, the 

Netherlands and Jani Ruotsalainen, Finnish Institute of Occupational 

Health for help with retrieving publications. 



124 TEACHING EVIDENCE-BASED SPEECH AND LANGUAGE THERAPY 

 

References 

American Speech-Language-Hearing Association (ASHA) (2004). Report 

of the Joint Coordinating Committee on Evidence-Based Practice. 

Retrieved from http://www.asha.org 

/uploadedFiles/members/ebp/JCCEBPReport04.pdf 

Bernstein-Ratner, N. (2006). Evidence-based practice: an examination of 

its ramifications for the practice of speech-language pathology. 

Language, speech, and hearing services in schools. 37:257-267 

Chan, AK., McCabe, P. & Madill, CJ. (2013). The implementation of 

evidence-based practice in the management of adults with 

functional voice disorders: A national survey of speech-language 

pathologists. International Journal of Speech-Language Pathology. 

15(3):334-344 

Cheung, G., Trembath, D., Arciuli, J. & Togher, L. (2013). The impact of 

workplace factors on evidence-based speech-language pathology 

practice for children with autism spectrum disorders. International 

Journal of Speech-Language Pathology. 15(3):396-406 

Devereaux, PJ., Choi, PT-L., El-Dika, S., Bhandari, M., Montori, VM., 

Schünemann, HJ., Garg, AX., Busse, JW., Heels-Ansdell, D., Ghali, 

WA., Manns, BJ. & Guyatt, GH. (2004). An observational study 

found that authors of randomized controlled trials frequently use 

concealment of randomization and blinding, despite the failure to 

report these methods. Journal of Clinical Epidemiology. 57:1232-1236 

Dodd, B. (2007). Evidence-Based Practice and Speech-Language 

Pathology: Strengths, Weaknesses, Opportunities and Threats. Folia 

Phoniatrica et Logopaedica. 59:118-129 



 CHAPTER 7 125 

 

Erickson, S. & Perry, A. (2012). Letter to the Editor. Regarding ‘McCurtin, 

A. and Roddam, H., 2012, Evidence-based practice: SLTs under siege 

or opportunity for growth? The use and nature of research evidence 

in the profession‘. International Journal of Language & 

Communication Disorders. 47(3):348-350 

Gillam, SL. & Gillam RB. (2006). Making Evidence-based decisions about 

child language intervention in schools. Language, speech, and 

hearing services in schools. 37:304-315 

Higgins, JPT., Altman, DG. & Sterne, JAC. (Eds.) (2011). Cochrane 

Handbook of Systematic Reviews of Interventions. Version 5.1.0 

[updated March 2011]. Chapter 8. The Cochrane Collaboration, 2011. 

Available from www.cochrane-handbook.org. 

Jadad, AR., Moore, RA., Carroll, D., Jenkinson, C., Reynolds, JM., 

Gavaghan, DJ. & McQuay, HJ. (1996). Assessing the quality of 

reports of randomized clinical trials: is blinding necessary? 

Controlled Clinical Trials. 17(1):1-12 

Jüni, P., Altman, DG. & Egger, M. (2001). Assessing the quality of 

controlled clinical trials. British Medical Journal. 323:42-46 

Justice, LM., Nye, C., Schwarz, J., McGinty, A. & Rivera, A. (2008). 

Methodological quality of intervention research in speech–language 

pathology: Analysis of 10 years of group-design studies. Evidence-

Based Communication Assessment and Intervention. 2(1):46-59 

Maher, CG., Moseley, AM., Sherrington, C., Elkins, MR. & Herbert, RD. 

(2008). A Description of the Trials, Reviews, and Practice Guidelines 

Indexed in the PEDro Database. Physical Therapy. 88(9):1-10 

Marshall, J., Goldbart, J., Pickstone, C. & Roulstone, S. (2011). Application 

of systematic reviews in speech-and-language therapy. International 

Journal of Language & Communication Disorders. 46(3):261-272 



126 TEACHING EVIDENCE-BASED SPEECH AND LANGUAGE THERAPY 

 

McCurtin, A. & Roddam, H. (2012). Evidence-based practice: SLTs under 

siege or opportunity to growth? The use and nature of research 

evidence in our profession. International Journal of Language & 

Communication Disorders. 47(1):11-26 

Mullen, R. (2005). Survey tests member’s understanding of evidence-

based practice. The ASHA leader. Retrieved from 

http://www.asha.org/publications/leader/2005/051108/051108c.htm 

Munro N, Power E, Smith K, Brunner M, Togher L, Murray E, McCabe P 

(2013). A bird’s eye view of speechBITE: What do we see? Journal of 

Clinical Practice in Speech-Language Pathology, 15(3):125-130 

O’Connor, S. & Pettigrew, CM. (2009). The barriers perceived to prevent 

the succesful implementation of evidence-based practice by speech 

and language therapists. International Journal of Language & 

Communication Disorders. 44(6):1018-1035 

Pidal, J., Hróbjartsson, A., Jørgensen, KL., Hilden, J., Altman, DG. & 

Gøtzsche, PC. (2007). Impact of allocation concealment on 

conclusions drawn from meta-analyses of randomized trials. 

International Journal of Epidemiology. 36:847-857 

Plante, E. (2004). Evidence based practice in communication sciences and 

disorders. Journal of Communication Disorders 37:389–390 

Savović, J., Jones, HE., Altman, DG., Harris, RJ., Jűni, P., Pildal, J., Als-

Nielsen, B., Balk, EM., Gluud, C., Gluud, LL., Ioannidis, JPA., Schulz, 

KF., Beynon, R., Welton, N., Wood, L., Moher, D., Deeks, JJ. & 

Sterne, JAC. (2012). Influence of reported study design 

characteristics on intervention effect estimates from randomised 

controlled trials: combined analysis of meta-epidemiological 

studies. Health Technology Assessment. 16(35):1-82 



 CHAPTER 7 127 

 

Schlosser, RW. (2006). The Role of Systematic Reviews in Evidence-Based 

Practice, Research, and Development. Focus, Technical Brief no 15. 

Retrieved from http://www.ktdrr.org 

/ktlibrary/articles_pubs/ncddrwork/focus/focus15/ 

Schlosser, RW. & Raghavendra, P. (2004). Evidence-based practice in 

augmentative and alternative communication. Augmentative and 

Alternative Communication. 20(1):1-21 

Schulz, K., Altman, DG. & Moher, D. for the CONSORT Group. (2010). 

CONSORT 2010 Statement: updated guidelines for reporting 

parallel group randomised trials. British Medical Journal. 340:c332 

Spek, B., Wieringa-de Waard, M., Lucas, C. & van Dijk, N. (2013). Teaching 

evidence-based practice (EBP) to speech-language therapy students: 

are students competent and confident EBP users? International 

Journal of Language & Communication Disorders. 48(4):444–452 

Spek, B., Wijkamp, I., Wieringa-de Waard, M., Lucas, C. & van Dijk, N. 

(2014). Speech-language therapy students discussing evidence-based 

practice in clinical placements. Submitted. 

Van de Mortel, TF. (2008). Faking it: social desirability respons bias in 

self-report research. Australian Journal of Advanced Nursing. 

25(4):40-48 

Zipoli, RP. & Kennedy M. (2005). Evidence-based practice among speech-

language pathologists: Attitudes, utilization, and barriers. American 

Journal of Speech-language pathology. 14:208-220 



128 TEACHING EVIDENCE-BASED SPEECH AND LANGUAGE THERAPY 

 

Appendix I: Search strategies used for this systematic review 

 Search Medline and EMBASE via Ovid (1947 to Januari 2014) 

1 exp Voice Disorders/pc, rh, th 

2 
((voice adj2 disorder*) or (voice adj2 treatment*) or (voice adj2 therap*) or (voice 
adj2 problem*)).ti,ab,kw. 

3 1 or 2 

4 
randomized controlled trial/ or random*.ti,ab,kw. [in the search for SRs: systematic 
review.ti,ab,kw.] 

5 3 and 4 

6 exp parkinsonian disorders/ or parkinson disease/ or parkinson*.ti,ab,kw. 

7 Dysarthria/ or dysarthria.ti,ab,kw. 

8 6 or 7 

9 5 not 8 

 Search PsycINFO via Ovid (1806 to Januari 2014) 

1 dysphonia/ 

2 
((voice adj2 disorder*) or (voice adj2 treatment*) or (voice adj2 therap*) or (voice 
adj2 problem*)).ti,ab,id. 

3 1 or 2 

4 random*.ti,ab,id. [in the search for SRs: systematic review.ti,ab,id.] 

5 treatment effectiveness evaluation/ or clinical trials/ or treatment outcomes/ 

6 4 or 5 

7 3 and 6 

8 dysarthria/ 

9 parkinson's disease/ 

10 (parkinson* or dysarthria).ti,ab,id. 

11 8 or 9 or 10 

12 7 not 11 

 
Search the Cumulative Index to Nursing and Allied Health Literature 
(CINAHL) via EBSCO (beginning to Januari 2014) 

S12 S8 NOT S11 

S11 S9 OR S10 

S10 (MH "Dysarthria+") OR TI Dysarthria OR AB Dysarthria 

S9 (MH "Parkinsonian Disorders+") OR TI parkinson* OR AB parkinson* 

S8 S6 AND S7 

S7 
(MH "Randomized Controlled Trials") OR TI random* OR AB random*[in the 
search for SRs: (MH "Systematic Review")] 

S6 S1 OR S2 OR S3 OR S4 OR S5 

S5 TI voice N2 problem* OR AB voice N2 problem* 

S4 TI voice N2 therap* OR AB voice N2 therap* 

S3 TI voice N2 treatment* OR AB voice N2 treatment* 

S2 TI voice N2 disorder* OR AB voice N2 disorder* 

S1 (MH "Voice Disorders+") 

 Search Speechbite™ 

1 Keyword voice | study design randomised controlled trial 

2 Keyword Parkinson, theme voice | study design randomised controlled trial 

3 Keyword Dysarthria, theme voice | study design randomised controlled trial 

4 1 not (2 or 3) by hand 
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Appendix II: Risk of bias in included RCTs 

Legend: Bias / Risk of Bias (RoB) 

RSG = random sequence generation  = low risk 

CoA = concealment of allocation  = unclear 

BOA = blinding outcome assessors  = high risk 

  = partly 

 

Author(s), 
year 

Title Bias/RoB Support for judgment 

Bassiouny 1998 Efficacy of the Accent 
Method of Voice 
Therapy 

RSG   
the method of randomization is 
not stated 

CoA  not described 

BOA  

not described for all assessments 
“evaluated by neutral judges in a 
double-blind manner” 

Behrman, 
Rutledge, 
Hembree, 
Sheridan 2008 

Vocal Hygiene 
Education, Voice 
Production Therapy, 
and the Role of 
Patient Adherence: A 
Treatment 
Effectiveness Study in 
Women With 
Phonotrauma 

RSG  
computer-generated random 
number list 

CoA  not described 

BOA  
patient self-assessment and not 
mentioned that was blinded 

Beranova 2003 Nove moznosti v lecbe 
dysfonie 

RSG  
the method of randomization is 
not stated 

CoA  not described 

BOA  
two independent assessors but 
also self-assessments 

Bovo, Galceran, 
Petruccelli, 
Hatzopoulos 
2007 

Vocal Problems 
Among Teachers: 
Evaluation of a 
Preventive Voice 
Program 

RSG  

not described; “random and 
matched for age, working years, 
hoarseness grade and vocal 
demand” 

CoA  not described 

BOA  

blinded evaluation by authors. 
Unclear what was blinded, 
blinding other tests not 
mentioned. Also self-assessments 

Bovo, Trevisi, 
Emanuelli, 
Martini 2013 

Voice Amplification 
for primary school 
teachers with voice 
disorders: a 

RSG  
computer-generated random 
number list 

CoA  
both groups were matched, 
allocation not described 
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Author(s), 
year 

Title Bias/RoB Support for judgment 

randomized clinical 
trial 

BOA  

unclear for at least part tests: 
“They underwent a phoniatric 
examination which comprised 
laryngoscopy and a blinded 
perceptive voice evaluation”. 
Questionnaires patients not 
blinded 

Carding, 
Horsley, 
Docherthy 1999 

A study of the 
effectiveness of voice 
therapy in the 
treatment of 45 
patients with 
nonorganic dysphonia 

RSG  
patients were allocated in rotation 
to 1 of 3 treatment groups 

CoA  not described 

BOA  

some blinding, but not described 
for all tests. “five postgraduate 
students … were used as 
independent judges ” 

Chan, Li, Law, 
Yiu 2012 

Effects of immediate 
feedback on learning 
auditory perceptual 
voice quality 
evaluation 

RSG  
blocks generated by a random 
number generator 

CoA  
received random numbers, 10 per 
block 

BOA  not reported 

De Oliveira, 
Gouveia, 
Behlau 2012 

The Effectiveness of a 
Voice Training 
Program for 
Telemarketers 

RSG  
the method of randomization is 
not stated 

CoA  not described 

BOA  

speech samples were assessed in 
random order, blinded for 
intervention 

DeGregorio, 
Gros Polow 
1985  

Effect of teacher 
training sessions on 
listener perception of 
voice disorders 

RSG  
the method of randomization is 
not stated 

CoA  not described 

BOA  not described 

D’haeseleer, 
Claeys, Van 
Lierde 2013 

The Effectiveness of 
Manual 
Circumlaryngeal 
Therapy in Future 
Elite Vocal 
Performers: A Pilot 
Study 

RSG  Only mentions randomly selected 

CoA  not described 

BOA  
test not described, partly self-
assessments (not blinded) 

Duan, Zhu, 
Yan, Pan, LuMa 
2010 

The efficacy of a voice 
training program: a 
case–control study in 
China 

RSG  

randomization by using a 
computer generated random 
number table 

CoA  

subjects were allocated to the 
groups according to the generated 
sequence by a blinded doctor of 
the department 

BOA  
self-assessments not, for other 
tests blinding not mentioned 

Duffy, Hazlett 
2004 

The Impact of 
Preventive Voice Care 

RSG  
‘randomly divided’ in uneven 
groups, method not mentioned 
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Author(s), 
year 

Title Bias/RoB Support for judgment 

Programs for Training 
Teachers: A 
Longitudinal Study 

CoA  not described 

BOA  
not for self-assessments, others 
not described 

Gibson, 
Vertigan 2009 

Speech pathology for 
chronic cough 

RSG  
the method of randomization is 
not stated 

CoA  not described 

BOA  not described 

Gillivan 
Murphy, 
Drinnan, 
O’Dwyer, 
Ridha, Carding 
2006 

The Effectiveness of a 
Voice Treatment 
Approach for 
Teachers With Self-
Reported Voice 
Problems 

RSG  
randomly assigned using a block 
design; no other description 

CoA  
not described (although 4 stopped 
after randomization) 

BOA  self-reported outcomes 

In Hering 2010: 
Danschewitz, 
Glaser, Kunath, 
Lenzky 

Der Effekt von 
Verstellungshilfen auf 
ausgewählte 
Parameter der 
Sprechstimme. In die 
Wirkung von 
Vorstellungshilfen auf 
die Sprechstimme 

RSG  
Allocation was done by lottery, no 
further description 

CoA  not described 

BOA  

students who were blinded “die 
Vorher-Nachher-Stimmprobe 
jedes Probanden wurden der 
Beurteiler randomisiert … 
vorgespielt” 

In Hering 2010: 
Buchholz, Doss, 
Fuchs, Krolow 

Der Effekt von 
Vorstellungshilfen auf 
die Resonanz der 
Sprechstimme. In die 
Wirkung von 
Vorstellungshilfen auf 
die Sprechstimme 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  
Computer assessment but no 
mentioning of blinding 

Ilomäki, 
Laukkanen, 
Leppänen, 
Vilkman 2008 

Effects of voice 
training and voice 
hygiene education on 
acoustic and 
perceptual speech 
parameters and self-
reported vocal well-
being in female 
teachers 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  

self-reported not, independent 
assessors but no mentioning of 
blinding 

Leppänen, 
Laukkanen, 
Ilomäki, 
Vilkman 2009 

A Comparison of the 
Effects of Voice 
Massage TM and 
Voice Hygiene 
Lecture on Self-
Reported Vocal Well-
Being and Acoustic 
and Perceptual 
Speech Parameters in 
Female Teachers 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  

a part of the assessment is 
blinded, other assessments are 
self-evaluations 
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Author(s), 
year 

Title Bias/RoB Support for judgment 

Leppänen, 
Ilomäki, 
Laukkanen 2010 

One-year follow-up 
study of self-evaluated 
effects of Voice 
Massage ™ , voice 
training, and voice 
hygiene lecture in 
female teachers 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  only self-reported outcomes 

MacKenzie, 
Millar, Wilson, 
Sellars, Deary 
2001 

Is voice therapy an 
effective treatment for 
dysphonia? A 
randomised 
controlled trial 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  

“researchers involved in collecting 
outcome data were blind to 
details of the treatment”, self-
report not blinded 

Munovic 2011 Vocal therapy with 
larynx compression 
after partial 
laryngectomy 

RSG  

classified consecutively; each 
patient represented his self-
control 

CoA  

consecutively: “the subjects were 
classified consecutively, as they 
had arrived” 

BOA  
blinding is not mentioned, partly 
“objective voice-samples” 

Nanjundeswara
n, Li, Chan, 
Wong, Yiu, 
Verdolini-
Abbott 2012 

Preliminary Data on 
Prevention and 
Treatment of Voice 
Problems in Student 
Teachers 

RSG  
random number table generated 
through an online program 

CoA  
not clear if randomization table 
was visible for researcher 

BOA  only self-report 

Niebudek-
Bogusz, Kotylo, 
Sliwinska-
Kowalska 2008 

Acoustical analysis 
with vocal loading test 
in occupational voice 
disorders: outcomes 
before and after voice 
therapy 

RSG  
“classified into two groups” maybe 
even high risk 

CoA  not described 

BOA  
self-report, blinding other tests 
not described 

Nguygen, 
Kenny 2009 

Randomized 
Controlled Trial of 
Vocal Function 
Exercises on Muscle 
Tension Dysphonia in 
Vietnamese Female 
Teachers 

RSG  

block randomization on school 
level, per 2 schools performed, not 
described how 

CoA  not described 

BOA  not described 

Oliveira, 
Behlau, 
Gouveia 2009 

Vocal Symptoms in 
Telemarketers: A 
Random and 
Controlled Field Trial 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  
only self-report, (unacceptable 
high rate of lost-to-follow-up) 
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Author(s), 
year 

Title Bias/RoB Support for judgment 

Pasa, Oates, 
Dacakis 2007 

The relative 
effectiveness of vocal 
hygiene training and 
vocal function 
exercises in 
preventing voice 
disorders in primary 
school teachers 

RSG  randomization on the school level 

CoA  
researchers allocated the teachers 
to groups 

BOA  

no blinding: “assessment was 
done by a student, who 
participated in the program”, also 
self-reported 

Pedersen, 
Beranova, 
Møller 2004 

Dysphonia: medical 
treatment and a 
medical voice hygiene 
advice approach A 
prospective 
randomised pilot 
study 

RSG  

Randomisation was made for the 
patients by a blinded throw of the 
dice 

CoA  Allocation by whom not described 

BOA  

Patients were blinded, blinding of 
outcome assessors is not specified. 
Partly self-evaluation 

Pizolato, 
Rehder, 
Meneghim, 
Ambrosano, 
Mialhe, Pereira 
2013 

Impact on quality of 
life in teachers after 
educational actions 
for prevention of voice 
disorders: a 
longitudinal study 

RSG  Randomization on school level 

CoA  
researchers allocated the teachers 
to groups 

BOA  
self-evaluation (voice related 
QoL) 

Ptok, Strack 
2005 

Klassische 
Stimmtherapie versus 
Elektrostimulationsth
erapie bei einseitiger 
Rekurrensparese 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  not described 

Ptok, Strack 
2008 

Electrical stimulation-
supported voice 
exercises are superior 
to voice exercise 
therapy alone in 
patients with 
unilateral recurrent 
laryngeal nerve 
paresis: results from a 
prospective, 
randomized clinical 
trial 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  not described 

Rattenbury, 
Carding, Finn 
2004 

Evaluating the 
Effectiveness and 
Efficiency of Voice 
Therapy using 
Transnasal Flexible 
Laryngoscopy: A 
Randomized 
Controlled Trial 

RSG  
random number generator was 
used 

CoA  not described 

BOA  
rater was blinded for treatment, 
also self-evaluation 
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Author(s), 
year 

Title Bias/RoB Support for judgment 

Rodriguez-
Parra, Adrian, 
Casado 2011 

Comparing voice-
therapy and vocal-
hygiene treatments in 
dysphonia using a 
limited 
multidimensional 
evaluation protocol 

RSG  
computer-generated list of 
random numbers 

CoA  

randomization carried out 
individually by the coordinator of 
the study 

BOA  
assessors were blinded, also self-
reported 

Roy, Gray, 
Simon, Dove, 
Corbin-Lewis, 
Stemple 2001 

An evaluation of the 
effects of two 
treatment approaches 
for teachers with voice 
disorders: a 
prospective 
randomized clinical 
trial 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  self-evaluation  

Roy, Weinrich, 
Gray, Tanner, 
Toledo, Dove, 
Lewis, Stemple 
2002 

Voice Amplification 
Versus Vocal Hygiene 
Instruction for 
Teachers With Voice 
Disorders: A 
Treatment Outcomes 
Study 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  not described 

Roy, Weinrich, 
Gray, Stemple, 
Sapienza 2003 

Three Treatments for 
Teachers With Voice 
Disorders: A 
Randomized Clinical 
Trial 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated: “simple 
randomization” 

CoA  not described 

BOA  self-evaluation  

Rupasinghe, 
Dayasiri, 
Ruberu, Xue 
2010 

Efficacy of 
psychological 
counseling for poor 
progressed, voice 
abused clients 

RSG  not described 

CoA  not described 

BOA  not described 

Sellars, 
Carding, Deary, 
MacKenzie, 
Wilson 2002 

Characterization of 
effective primary 
voice therapy for 
dysphonia 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  
research assistant who was at all 
stages blinded, also self-report 

Silverman, 
Garvan, 
Shrivastav, 
Sapienza 2012 

Combined Modality 
Treatment of 
Adductor Spasmodic 
Dysphonia 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  not described 

Simberg, Sala, 
Tuomainen, 
Sellman, 

The Effectiveness of 
Group Therapy for 
Students With Mild 

RSG  
the study speaks of random 
selection. the method is not stated 

CoA  not described 
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Author(s), 
year 

Title Bias/RoB Support for judgment 

Rönnemaa 
2006 

Voice Disorders: A 
Controlled Clinical 
Trial 

BOA  

“Judges uninformed about 
treatment conditions”, also self-
report 

Tay, Phyland, 
Oates 2012 

The Effect of Vocal 
Function Exercises on 
the Voices of Aging 
Community Choral 
Singers 

RSG  

pseudorandomization. All 
participants were divided into 
pairs, matched for gender and age 

CoA  participants were matched 

BOA  
Rating with random speech-
samples, also self-report 

Timmermans, 
Coveliers, 
Meeus, 
Vandenabeele, 
van Looy, 
Wuyts 2011 

The Effect of a Short 
Voice Training 
Program in Future 
Teachers 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  

tests carried out by speech 
therapists not involved in the 
training sessions 

Tuomi, 
Björkner 2012 

Vocal Rehabilitation 
after Radiotherapy for 
Laryngeal Cancer—
Pilot Study 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  not described 

Van Gogh, 
Verdonck-de 
Leeuw, Boon-
Kamma, Rinkel, 
de Bruin, 
Langendijk, 
Kuik, Mahieu 
2006 

The Efficacy of Voice 
Therapy in Patients 
after Treatment for 
Early Glottic 
Carcinoma 

RSG  sequence in order of presentation 

CoA  see above 

BOA  

blinded assessors: “a randomized, 
blinded rating protocol” also self-
report 

Van Gogh, 
Verdonck-de 
Leeuw, 
Langendijk, 
Kuik, Mahieu 
2012 

Long-Term Efficacy of 
Voice Therapy in 
Patients With Voice 
Problems After 
Treatment of Early 
Glottic Cancer  

RSG  sequence in order of presentation 

CoA  not described 

BOA  not described 

Van Leer, 
Connor 2012 

Use of Portable 
Digital Media Players 
Increases Patient 
Motivation and 
Practice in Voice 
Therapy 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  self-evaluation 

VanLierde, 
D’haeseleer, 
Boudonck, 
Claeys, De 

The Impact of Vocal 
Warm-Up Exercises 
on the Objective 
Vocal Quality in 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 
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Author(s), 
year 

Title Bias/RoB Support for judgment 

Bodt, Behlau 
2011 

Female Students 
Training to be Speech 
Language Pathologists 

BOA  

two research assistants blinded to 
the purpose and the stages of the 
study 

Vashani, 
Murugesh, 
Hattiangadi, 
Gore, Keer, 
Ramesh, 
Sandur, Bhatia 
2010 

Effectiveness of voice 
therapy in reflux-
related voice disorders 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  

blinding not mentioned also self-
evaluation “two judges not 
present at the same time” 

Vertigan, 
Theodoros, 
Gibson, 
Winkworth 
2006 

Efficacy of speech 
pathology 
management for 
chronic cough: a 
randomised placebo 
controlled trial of 
treatment efficacy 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  
“single blind only participants 
concealed” 

Vertigan, 
Theodoros, 
Winkworth, 
Gibson 2008 

A Comparison of Two 
Approaches to the 
Treatment of Chronic 
Cough: Perceptual, 
Acoustic, and 
Electroglottographic 
Outcomes 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  
not described, only patients 
blinded for allocation 

BOA  listeners were blinded 

Wong, Ma, Yiu 
2011 

Effects of Practice 
Variability on 
Learning of Relaxed 
Phonation in Vocally 
Hyperfunctional 
Speakers 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  not described 

Yiu, Verdolini, 
Chow 2005 

Electromyographic 
Study of Motor 
Learning for a Voice 
Production Task 

RSG  

it is mentioned that treatment 
allocation is randomized, the 
method is not stated 

CoA  not described 

BOA  not described 

 



 CHAPTER 7 137 

 

Appendix III: Characteristics of included SRs 

Author(s), 
Year Title 

Main 
characteristics 

From 
conclusions Remarks 

Bos-Clark, 
Carding 2011 

Effectiveness of 
voice therapy in 
functional 
dysphonia: where 
are we now? 

Focus is on articles 
published after 
2007, describes 44 
studies, assessed 
study designs, 
outcome measures 
and therapy effects 

Although future 
studies need to 
be larger and 
better designed 
in order to make 
judgments about 
the effects of 
voice therapy, 
considerable 
advances have 
been made in the 
recent literature. 

No details on 
search 
strategy 

Hazlett, 
Duffy, 
Moorhead 
2011 

Review of the 
Impact of Voice 
Training on the 
Vocal Quality of 
Professional Voice 
Users: 
Implications for 
Vocal Health 
and 
Recommendations 
for Further 
Research 

Focus is on voice 
training as a 
prevention 
strategy, searched 
1950-2009, all 
study designs, 
direct and indirect 
training, included 
10 studies (2 
comparative, 3 
observational, 5 
RCTs 1994-2007) 

No conclusive 
evidence that 
voice training 
improves the 
vocal 
effectiveness of 
professional 
voice users, as a 
result of a range 
of 
methodological 
limitations of the 
included studies 

Details on 
search 
strategy: 
databases 
and search 
terms 

Khan, 
McGlashan 
2012 

Vocal hygiene: 
what works? A 
literature review of 
current available 
evidence 

Focus on effects of 
vocal hydration, 
voice rest, 
laryngopharyngeal 
reflux and 
reduction in 
caffeine intake in 
vocal hygiene, no 
data on included 
studies 

This literature 
review showed 
that both 
systemic and 
localized vocal 
cord hydration 
works 

Conference 
abstract, no 
details on 
search 
strategy 

Maryn, De 
Bodt, Van 
Cauwenberge 
2006 

Effects of 
Biofeedback in 
Phonatory 
Disorders and 
Phonatory 
Performance: A 
Systematic 
Literature Review 

All study designs, 
search in 
Medline/Pubmed 
and reference lists, 
describes 18 effect 
studies (1974-2004, 
8 pretest-posttest 
designs, 9 case 
studies, 1 RCT) 

The usefulness of 
biofeedback in 
phonatory 
disorders and 
performance was 
to be interpreted 
based on 
tendencies, since 
there is a lack of 
randomized 

Details on 
search 
strategy: 
database and 
search terms 
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Author(s), 
Year Title 

Main 
characteristics 

From 
conclusions Remarks 

controlled 
efficacy studies. 

Mathieson 
2011 

The evidence for 
laryngeal manual 
therapies in the 
treatment of 
muscle tension 
dysphonia 

Describes 5 
comparative 
studies in detail 
(2009-2010), and 
some information 
on 4 others (2002-
2011) 

A higher level of 
evidence is 
required, 
including 
randomized 
controlled trials, 
to investigate its 
role in 
comparison with 
other 
interventions 

No details on 
search 
strategy 

Pedersen, 
McGlashan 
2012 

Surgical versus 
non-surgical 
interventions for 
vocal cord nodules 
(Review) 

Focus on 
randomised and 
quasi-randomised 
trials, no suitable 
trials were 
identified 

There is a need 
for high-quality 
RCTs to evaluate 
effectiveness of 
surgical and non-
surgical 
treatment of 
vocal cord 
nodules. 

Cochrane 
review,  

Ruotsalainen, 
Sellman, 
Lehto, 
Isotalo, 
Verbeek 2010 

Interventions for 
preventing voice 
disorders in adults 

Focus on 
intervention 
studies for 
prevention up to 
2010, included 6 
RCTs (2004-2009), 
direct and indirect 
interventions, 
exclusion of 47 
studies 

Larger and 
methodologically 
better trials are 
needed with 
outcome 
measures that 
better reflect the 
aims of 
interventions. 

Update of 
earlier 
Cochrane 
review 
(2007) 

Ruotsalainen, 
Sellman, 
Lehto, 
Jauhiainen, 
Verbeek 2007 

Interventions for 
treating functional 
dysphonia in 
adults 

Focus on effect 
studies 1950-2006, 
6 RCTs (1999-
2006), one of high 
quality, excluded 
40 studies mostly 
on study design 

Evidence is 
available for the 
effectiveness of 
comprehensive 
voice therapy 
comprising both 
direct and 
indirect therapy 
elements 

Cochrane 
review 

Ruotsalainen, 
Sellman, 
Lehto, 
Verbeek 2008 

Systematic review 
of the treatment of 
functional 
dysphonia and 
prevention of 
voice disorders 

Focus on effect 
studies, search 
1950-2006, 
included 6 RCTs 
on treatment and 
2 on prevention 

Comprehensive 
voice therapy is 
effective in 
improving vocal 
performance in 
adults with 

Combination 
of two 
Cochrane 
reviews 
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Author(s), 
Year Title 

Main 
characteristics 

From 
conclusions Remarks 

functional 
dysphonia. There 
is no evidence of 
effectiveness of 
voice training in 
preventing voice 
disorders. 

Speyer 2008 Effects of voice 
therapy: a 
systematic review 

Focus on the 
effects of voice 
therapy, excluding 
pharmacological 
or surgical 
treatments, 
included 47 
studies, 5 of them 
were an RCT  

In general, 
statistically 
significant 
positive but 
modest and 
varying therapy 
effects are found. 
Many of these 
effect studies 
cope with diverse 
methodological 
problems. 

Detailed 
information 
on search 
strategy 

Van Houtte, 
Van Lierde, 
Claeys 2011 

Pathophysiology 
and Treatment of 
Muscle Tension 
Dysphonia: A 
Review of the 
Current 
Knowledge 

Descriptive review 
on MTD. Earliest 
study 1982, 
describes al kind 
of studies on this 
subject 

Muscle tension 
dysphonia needs 
to be approached 
in a 
multidisciplinary 
setting where 
close cooperation 
between a 
laryngologist and 
a speech 
language 
pathologist is 
possible. 

Limited 
information 
on search 
strategy: 
only 
databases 

 

 





 

 

 

SUMMARY AND FUTURE PERSPECTIVES 

 

In chapter 1  I give a brief introduction to EBP concepts and describe its 

development from a method of handling the growing bulk of publications 

on health care, to a worldwide recognized tool for optimizing the quality 

of health care. The uptake of EBP is not without problems and many 

barriers still exist. This is also the case in the profession of speech and 

language therapy. This chapter provides a rationale for the reasons why 

this profession relies heavily on traditions and personal experience. The 

professional culture seems to be more authority- than evidence-based. 

Such a professional culture could hinder educational departments which 

are teaching their speech and language therapy students to act upon 

evidence-based material. The informal curriculum is likely to influence 

the formal curriculum. The relationship between all relevant factors in the 

teaching of EBP however are complex and the focus of this dissertation. 

Chapter 2  In 2004 the seven faculties of speech and language therapy in 

the Netherlands established a standard competence framework for the 

education of their students. One of the competences students have to 

master is on evidence-based practice (EBP) and as such the integration of 

scientific evidence into their professional functioning. This chapter 

presents the effort to implement this competence into the curriculum. At 

Hanze University of Applied Sciences, EBP is a part of every clinical 

scenario students work on during their four years of study. Besides 

learning EBP knowledge and skills, students also have to use EBP 

principles during clinical placements. Here students integrate their EBP 

competence into actual day-to-day clinical decision-making. During the 

implementation of EBP into the formal curriculum multiple barriers were 

encountered: lecturers and colleagues in the field sometimes felt 
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uncertain about their own EBP competence and were afraid they might 

not have enough time for EBP. Some were even downright skeptical about 

EBP. There was a lot of discussion on clinical scenarios for which there 

was no evidence available: should we leave such scenarios out of the 

curriculum? Activities we undertook to support the implementation of 

EBP were many. Workshops on EBP were organized for lecturers and 

colleagues in the field and a journal club was formed in which students, 

lecturers and colleagues participated. The management of the School of 

Healthcare Studies issued the development of a standard on EBP in which 

criteria for the five steps of EBP are formulated. All departments have to 

adhere to this standard. Last but not least, a colleague from one of the 

other speech and language faculties and I started a monthly column in the 

journal of our national professional association in which we appraised 

research studies. 

Chapter 3 Curriculum developers need to know whether their 

curriculum is effective or not. Do students achieve the formulated 

learning outcomes? In chapter 3 I describe the development and 

validation of the Dutch Modified Fresno. With this test, improvement of 

EBP knowledge and skills in groups of undergraduate speech and 

language therapy students can be assessed. The test is developed using a 

Delphi panel consisting of six experienced EBP lecturers from various 

healthcare departments from the School of Healthcare Studies. The Dutch 

Modified Fresno is based on two simple clinical speech and language 

therapy scenarios and consists of twelve items: one on confidence 

intervals with a yes/no answer, three multiple choice items on study 

designs and eight short answer questions on critical appraisal and 2x2 

tables. The test proved to be reliable in the aforementioned population 

with a Cronbach’s alpha of 0.83 for the test as a whole. Every item 

contributes to the overall reliability because the item-total analysis 

showed a range for Cronbach’s alpha if an item was deleted from 0.79 up 

to 0.84. No floor and ceiling effects were shown in the study population 

which ranged from novices up to experts in EBP. The test adequately 

discriminated between four groups of students with a different level of 

EBP competence, also between two more comparable groups, showing 

good construct validity. A limitation of the use of the Dutch Modified 
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Fresno could be that rating the test is difficult, can only be done by EBP 

experts and takes a considerable amount of time. 

Chapter 4 Being able to assess EBP knowledge and skills in speech and 

language therapy students is not enough to evaluate the effectiveness of 

an EBP curriculum. The ultimate goal of the teaching of EBP to students is 

the active use of EBP in the future decision-making process as a 

professional. To achieve this students also have to value EBP as important 

to the profession, in other words the task value towards EBP should be 

positive. Moreover, students also have to feel confident in being able to 

perform the tasks EBP ask of them, the self-efficacy towards EBP should 

also be positive. Both are aspects of motivational beliefs. In chapter 4  I 

present the development and validation of a questionnaire that measures 

motivational beliefs regarding EBP in speech and language therapy 

students. The 20-item questionnaire was developed using the same Delphi 

panel as described in chapter 3. The questionnaire uses a 7-point Likert 

scale in which -3 = strongly disagree, 0 = neutral and 3 = strongly agree. 

An exploratory principal component analysis revealed that items cluster 

on two components eleven representing task value and nine representing 

self-efficacy. Both components had good reliabilities: Cronbach’s alpha 

0.83 and 0.79 respectively. There were no floor and ceiling effects in the 

outcomes. The hypothesis that students following a master’s program in 

EBP would score significantly higher on both components than the 

undergraduate speech and language therapy students was met and is an 

indication of adequate construct validity. 

Chapter 5 In this chapter I describe an empirical study in which three 

year-groups of speech and language therapy students were compared with 

regard to both their motivational beliefs towards EBP and their EBP 

knowledge and skills. All groups filled out both the Dutch Modified 

Fresno, which was described in chapter 3 , and the 20-item 

questionnaire on EBP self-efficacy and task value, which was described in 

chapter 4 . Total mean scores on the Dutch Modified Fresno showed an 

increase in EBP knowledge and skills as students progresses in their study 

as might be expected. EBP self-efficacy and task value scores however 

were identical for all three year-groups. So although literature describes 
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that self-efficacy increases when there is progress in the task, in these 

year-groups this was not the case. EBP task value was positive in all 

groups, indicating that students recognize EBP as something worthwhile 

for the profession. EBP self-efficacy however remained low, indicating 

that students felt insecure about their abilities to fulfill the tasks EBP 

asked of them. When students are uncertain about their EBP skills and 

believe that they are not up to the demands of EBP, this could be an 

important barrier towards using EBP in their future profession. 

Also in chapter 5  a prediction model was built with variables that could 

possibly predict EBP learning achievements on the Dutch Modified 

Fresno. The year-group of the students was the most important predictor 

for scores on the Dutch Modified Fresno. This variable reflects the 

curriculum followed and explains 66% of the variance in the model. The 

students’ scores on self-efficacy added only 2% of the variance explained 

in the model. Other potentially important variables such as task value, 

level of prior education, whether or not mathematics had been a part of 

prior education, and level of English did not explain differences in 

students’ EBP learning achievements. 

Another important finding in this study was that all three year-groups 

scored their literature searching skills as inadequate on the 20-item 

questionnaire, although year two and year three students scored from 

average to good on matching items of the Dutch Modified Fresno. This 

could be due to the experience students have ‘that there is nothing to 

find’ as a result of a lack of evidence in the speech and language therapy 

profession and this could present another important barrier to the use of 

EBP in their future profession. 

Chapter 6 describes a qualitative study in which I explored how speech 

and language therapy students perceive the EBP behavior of speech and 

language therapists who act as supervisors during clinical placements. 

While previous studies shed some light on possible effects from the 

formal curriculum which takes place within the educational institute, this 

chapter reflects the informal curriculum which takes place outside the 

educational institute. Here speech and language therapists guide students 
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during clinical placements and act as important role models in the 

development of the student’s professional identity. If students encounter 

role models who hold a negative attitude towards EBP this might be a 

barrier to students becoming competent practitioners of EBP. On the 

other hand role models who have a positive attitude towards EBP might 

facilitate EBP competence in students. 

Data for this study was derived from four focus groups of speech and 

language therapy students who were on clinical placements. One focus 

group of speech and language supervisors from the field was used as a 

source for triangulating the data. It seemed that students base their 

expectations with regard to EBP during placements on what they learned 

in the formal curriculum. In the formal curriculum the emphasis is on the 

five steps of EBP. Students expect to observe these steps during clinical 

placements and expect their supervisors in the field to make PICO 

questions and search in databases. Students were shocked to see this does 

not seem to be the case. Therefore, managing expectations about how 

EBP looks like in day-to-day clinical practice is an important task for the 

educational department. Students did not recognize the role of clinical 

expertise as part of EBP. Students did not consider supervisors in the field 

as role models with regard to EBP, sometimes even on the contrary: some 

supervisors saw students as their role models regarding this competence. 

Chapter 7 In a previous chapter I described how students perceived 

their searching capacities in the scientific literature as low, although they 

scored adequate to good on similar items of the Dutch Modified Fresno. 

This could be due to the fact that the evidence base for the speech and 

language therapy profession is still small. Students state they often end up 

empty handed when searching for evidence which might make them 

uncertain. In this chapter a systematic review is described regarding the 

evidence for therapy effects of one of the domains of speech and language 

therapy: the domain of voice disorders. Besides the amount of evidence in 

this domain, I also describe the scope and the quality of the evidence-

base. In the systematic review fifty-two randomized controlled trials and 

eleven systematic reviews are included. The growth in randomized 

controlled trials over the years is linear and lags behind other professions 
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such as physiotherapy. Both the randomized controlled trials and the 

systematic reviews cover a wide range of topics within the domain of 

voice therapy e.g. prevention, organic and/or non-organic disorders, voice 

performance, adherence and singing. The quality of the reported evidence 

proves to be problematic because methodological issues are not 

adequately addressed. Risk of bias in most studies is unclear resulting in a 

large degree of uncertainty about true therapy effects. A tool like the 

CONSORT statement could benefit authors describing their study. Both 

the wide range of topics and the uncertainty about the true effects make it 

impossible to summarize evidence into guidelines. Departments teaching 

EBP to speech and language therapy students might be hindered by such 

a small evidence base and should therefore also participate actively in 

enlarging the evidence-base. 

Future Perspectives 

Motivational beliefs and EBP 

This dissertation focuses on influences from both formal and informal 

curriculum on the effectiveness of teaching evidence-based speech and 

language therapy. From the studies included in this dissertation can be 

concluded that teaching students evidence-based practice does not 

guarantee that students actually learn evidence-based practice and 

develop a professional behavior in which EBP is integrated in the 

decision-making process. While EBP knowledge and skills increase during 

the years of study, this is not the case with motivation towards evidence-

based practice. Motivational beliefs such as EBP task value and self-

efficacy remained the same as students progressed in their study. This is 

not what was expected from the literature (Bandura & Adams 1977, 

Zimmerman 2000) and poses a problem for effective teaching because 

knowledge and skills do not lead to a change in behavior if they are not 

supported by positive motivational beliefs (Niemivirta 1999). Low EBP 

self-efficacy decreases motivation and can lead to a termination of the 

actions involved (Schultz, Hong, Cross & Osbon 2006). This could lead to 

negative emotions in students, causing them to terminate assigments that 

they know their teachers expect of them. When learning complex tasks, 
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such as evidence-based practice requires, the will to master such tasks is 

essential (Ainly 2006). In order to reach this goal, emotion, motivation 

and cognition have to function as a coordinated system (Ainly 2006). It is 

not clear why self-efficacy in students remained low. Whether this is also 

the case with other groups of students and whether their self-efficacy can 

be influenced positively or not, are issues on which further research is 

desirable. 

EBP during clinical placements 

Professional competence develops in interaction with the context in 

which students are practicing (Regehr 2010). This context is formed by a 

social environment in which lecturers, supervisors from the field, peers, 

family and even social media play an important role. Students with the 

ambition of becoming professionals, try to adhere to values and norms 

they observe in this social environment (Merton, Reader & Kendall 1957, 

Bandura 2005).  

In this dissertation, a study is described in which students were asked to 

reflect on their observations regarding EBP behavior in their supervisors 

during clinical placements. Students entered clinical placements totally 

focused on the need to use the five steps of EBP while they also sought 

certainty in scientific evidence (Spek, Wijkamp, Wieringa-de Waard & 

van Dijk, submitted). They delved deep into the medical databases in 

order to extract the evidence they thought necessary. This was not 

appreciated by supervisors in the field, who expect their students to 

practice their skills by working with patients. Supervisors reacted 

negatively when students worked with the computer a great deal of the 

time. There seemed to be a mismatch between what students thought was 

expected of them during clinical placements and what their supervisors 

actually expected. Moreover, some supervisors were of the opinion that 

evidence-based practice is not something that they have to do, but is 

something that is learned in the educational department.  

Students did not perceive supervisors in the field as role models with 

regard to EBP. Students spoke of their frustrations and negative emotions 

regarding EBP as perceived during clinical placements. Such negative 
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emotions are a barrier to the uptake of EBP in their future profession. The 

formal curriculum therefore should not only pay attention to teaching 

EBP knowledge and skills but also have a clear vision on what EBP looks 

like in daily clinical practice and furthermore should articulate this vision 

to students and colleagues in the field. Although there are many 

publications with regarding EBP knowledge,skills, and attitudes in a wide 

diversity of health care professions, a vision on what is expected in terms 

of professional conduct is far from clear. Here lies an important task for 

EBP teachers and developers in health care professions. 

Institutional engagement and students’ learning 

EBP behavior will only develop if there is a an awareness of what is 

expected, the development is monitored, and supported feedback is given 

by the social environment (Ajjawi & Higgs 2008).  

A consequence of this is that educational departments should not only 

focus on teaching their students, but also on the professional community 

as a whole. A solid curriculum with respect to EBP is necessary, but the 

actual uptake of EBP in the profession requires more from educational 

departments. Changing a professional practice is difficult and numerous 

publications have been written on underlying mechanisms which lead to 

change in behavior (Michie, Johnston, Abraham, Lawton, Parker & 

Walker 2005, Michie, van Stralen & West 2011). An educational 

department cannot achieve this by itself.  

Departments should be places of engagement, meaning that they should 

collaborate with other educational departments, professional associations, 

colleagues in the field, patients and even health insurance companies in 

order to develop partnerships that foster research and develop evidence 

(Smith, Else & Crookes 2014). Collaboration is needed in order to establish 

a professional culture in which EBP is cherished rather than feared. Such 

collaboration could help to remove the barriers to EBP by establishing 

access to evidence, providing guidelines and support. 
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Social responsibility and EBP 

As described above, departments should be aware of their role as a social 

institute because this facilitates learning in their students. Moreover, in 

literature it is argued that departments educating health care 

professionals have a moral obligation to consider their social purpose 

(Horton 2010). Such social responsibility goes beyond local parameters of 

health care and requires a responce to global needs.  

In evidence-based speech and language therapy some examples are to be 

seen in the European Union, in which so-called ‘knowledge-brokers’ 

(experts on EBP) conduct courses in countries to which this is new to 

both students and professionals. An example of such an activity is the 

annual summer school for speech and language therapy students, which is 

organized by the department of speech and language therapy of the 

Thomas More University College in Belgium in collaboration with 

partners from other countries (Thomas More 2013). In this summer school 

there is a strong focus on EBP and scientific research. Another example is 

the course on evidence-based practice for speech and language therapists 

in Bulgaria, Estonia, Latvia, Lithuania and Cyprus organized by the Youth 

in Action Program of the European Commission and given by an expert 

team from the Netherlands (Youth in Action Programme 2012). Recently, 

also in the development of guidelines, some international collaboration in 

the field of speech and language therapy has been observed. Demands like 

these in the community or from within the field itself, should be acted 

upon by educational departments. 

Final Remarks 

Research in education, such as presented in this dissertation, is 

complicated because learning takes place in complex and ever changing 

social interactions (Berliner 2002). The whole world forms the context in 

which students learn from major life events to little or even futile things. 

These events affect what is being learned and in which manner the new 

information is stored. It is therefore difficult, requiring meticulous effort, 

to measure the true effects from a curriculum. I agree with Regehr who 
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states that ‘the value of our scientific discourse arises not from our ability 

to create a general solution but from our ability to help each other think 

better about our own versions of the problems’ (Regehr 2010 p. 37). This 

dissertation adds to the understanding of the problems which are 

generally encountered in the teaching of evidence-based practice. And yes 

‘we have the hardest-to-do science of them all’ as Berliner said in his 

publication Educational Research: The Hardest Science of All (Berliner 

2002 p. 18). 
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SAMENVATTING 

Hoofdstuk 1  is een korte introductie in de principes van evidence-

based practice (EBP). Tevens beschrijft dit hoofdstuk de ontwikkeling van 

EBP beginnend als een methode om de groeiende hoeveelheid publicaties 

in de gezondheidszorg te hanteren naar een wereldwijd erkende manier 

om de kwaliteit van de zorg te optimaliseren. De praktische 

implementatie van EBP verloopt niet zonder problemen en er zijn nog 

altijd veel belemmeringen weg te nemen. Dit is ook het geval binnen het 

vakgebied van de logopedie. Dit hoofdstuk geeft een verklaring voor het 

feit dat binnen dit vakgebied sterk wordt vertrouwd op tradities en 

persoonlijke ervaringen. De professionele cultuur lijkt zich meer te 

baseren op opinies van autoriteiten dan op wetenschappelijk bewijs. Een 

dergelijke cultuur kan het onderwijs in evidence-based practice aan 

studenten logopedie belemmeren. Dit zogenaamde informele curriculum 

beïnvloedt het formele curriculum van de opleidingen logopedie. De 

complexe relaties tussen alle relevante factoren in het aanleren van EBP 

zijn onderwerp van dit proefschrift. 

Hoofdstuk 2.  In 2004 werd, in de toenmalige zeven opleidingen 

logopedie in Nederland, het competentieprofiel voor de student logopedie 

ingevoerd. EBP is één van de competenties die studenten logopedie 

moeten verwerven. Studenten leren wetenschappelijk bewijs te integreren 

in hun logopedisch methodisch handelen. Dit hoofdstuk beschrijft de 

opname van deze competentie in het curriculum van de opleiding 

logopedie van de Hanzehogeschool te Groningen. EBP vormt een 

onderdeel van alle, gedurende de vier jaar studie te bestuderen, casuïstiek. 

Naast het aanleren van EBP kennis en vaardigheden moeten studenten 

EBP-principes toepassen tijdens hun stages in het werkveld. Hier 

integreren zij hun EBP-competentie in het dagelijkse klinische handelen. 

Bij de implementatie van EBP in het formele curriculum moesten 

barrières overwonnen worden; docenten en begeleiders in het werkveld 

waren onzeker over hun vaardigheid met EBP en vreesden er 

onvoldoende tijd voor te hebben. Sommigen waren ronduit sceptisch over 

EBP. Ook was er veel discussie over casuïstiek waar geen 
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wetenschappelijk bewijs voorhanden was. Moest die wel deel uitmaken 

van het curriculum? De implementatie van EBP werd op vele manieren 

ondersteund. Er werden cursussen in EBP georganiseerd voor collega-

logopedisten; een journalclub voor studenten, docenten en collega-

logopedisten werd opgericht; er werd een standaard EBP ontwikkeld voor 

alle opleidingen binnen de gezondheidszorg van de Hanzehogeschool en 

samen met een collega van de opleiding logopedie van de Hogeschool 

Arnhem/Nijmegen werden in een maandelijkse rubriek in het tijdschrift 

van de Nederlandse Vereniging voor Logopedie en Foniatrie 

onderzoeksartikelen beoordeeld en besproken. Uiteindelijk heeft EBP 

binnen het curriculum van de opleiding logopedie een duidelijke plaats 

gekregen. 

Onderwijsontwikkelaars moeten weten of het ontwikkelde curriculum 

effectief is en of studenten de leeruitkomsten daadwerkelijk behalen. 

Hoofdstuk 3  beschrijft de ontwikkeling en validatie van de Dutch 

Modified Fresno. Deze test meet vooruitgang in EBP-kennis en EBP-

vaardigheden bij logopediestudenten. Voor de ontwikkeling van de test is 

gebruikgemaakt van een Delphipanel, bestaande uit zes ervaren EBP-

docenten van verschillende opleidingen van de Academie voor 

Gezondheidsstudies. De Dutch Modified Fresno is gebaseerd op twee 

eenvoudige logopedische casussen en bestaat uit twaalf vragen: één 

ja/nee-vraag over betrouwbaarheidsintervallen, drie meerkeuzevragen 

over studiedesigns en acht open vragen over beoordelen van studies en 

2x2-tabellen. De test had een goede betrouwbaarheid in bovengenoemde 

populatie met een Cronbach’s alfa van 0.83 voor de totale test. Iedere 

vraag droeg bij aan de totale betrouwbaarheid blijkens de Cronbach’s alfa 

in de item-total analyse, die een range liet zien van 0.79 tot en met 0.84. 

Er waren geen vloer- of plafondeffecten in de studiepopulatie, die de 

range van beginners tot experts in EBP omvatte. De constructvaliditeit 

was afdoende: de test discrimineerde goed tussen de vier studentgroepen 

en maakte ook een goed onderscheid tussen twee studentgroepen die qua 

EBP-competentie dicht bij elkaar lagen. Een beperking van de test is dat 

het scoren moeilijk en tijdrovend is en alleen kan worden gedaan door 

experts in EBP. 
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Hoofdstuk 4  beschrijft de ontwikkeling en validatie van een vragenlijst 

om motivatie ten aanzien van EBP van logopediestudenten te meten. Het 

meten van enkel EBP-kennis en EBP-vaardigheden is niet genoeg om de 

effectiviteit van een EBP-curriculum te bepalen, immers het uiteindelijke 

doel van dit onderwijs is dat studenten EBP actief gaan gebruiken bij het 

nemen van beslissingen in hun latere werk als professional. Om dit te 

bereiken moeten studenten EBP (h)erkennen als iets dat van waarde is 

voor de professie en moeten zij zich bovendien zeker genoeg voelen met 

betrekking tot hun EBP-vaardigheden. Beide zijn aspecten van motivatie. 

Voor de ontwikkeling van de vragenlijst werd gebruikgemaakt van het 

Delphipanel dat in hoofdstuk 3 al werd genoemd. De vragenlijst bestaat 

uit twintig vragen met een zevenpunts Likertschaal met antwoordopties 

lopend van ‘zeer mee eens’ via ‘neutraal’ naar ‘zeer mee oneens’. Een 

factoranalyse (exploratory principle component analysis) liet zien dat de 

lijst uit twee componenten bestaat. Negen vragen hebben te maken met 

het vertrouwen EBP-taken te kunnen uitvoeren en elf vragen hebben te 

maken met het herkennen van EBP als iets van waarde voor het beroep. 

Beide componenten hebben een goede betrouwbaarheid, een Cronbach’s 

alfa van respectievelijk 0.79 en 0.83. Er waren geen vloer- en 

plafondeffecten in de studiepopulatie. De hypothese dat studenten van de 

universitaire Master Evidence Based Practice significant hoger zouden 

scoren op beide componenten dan studenten van de opleiding logopedie 

kon worden aangenomen hetgeen een indicatie is voor adequate 

constructvaliditeit. 

Hoofdstuk 5  beschrijft een studie waarvan drie jaargroepen 

logopediestudenten worden vergeleken met betrekking tot hun motivatie 

ten aanzien van EBP en eveneens met betrekking tot hun EBP-kennis en 

-vaardigheden. De drie groepen deden zowel de Dutch Modified Fresno 

uit hoofdstuk 3 als de motivatievragenlijst uit hoofdstuk 4. Zoals verwacht 

liepen de gemiddelde groepsscores op de Dutch Modified Fresno op 

naarmate de studenten vorderden in de studie. Echter, de scores op de 

motivatievragenlijst waren gelijk voor de drie jaargroepen. In de literatuur 

is beschreven dat het vertrouwen een taak te kunnen uitvoeren groeit 

naarmate een student vorderingen maakt met de taak. Dit was niet het 

geval in de drie jaargroepen logopediestudenten. Studenten zien EBP wel 
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als iets van waarde voor het beroep gezien hun positieve score op deze 

component van de vragenlijst. Hun vertrouwen om de EBP-taken te 

kunnen uitvoeren is onvoldoende, gezien de lage score op deze 

component. Dit zou een belangrijke barrière kunnen zijn voor het gebruik 

van EBP in hun toekomstige beroep. 

Hoofdstuk 5 beschrijft verder een predictiemodel waarin somscores op de 

Dutch Modified Fresno werden voorspeld op basis van de volgende 

variabelen: het studiejaar, score op beide componenten van de 

motivatievragenlijst, niveau van de vooropleiding, het wel of niet hebben 

gehad van wiskunde in de vooropleiding en het niveau van Engels in de 

vooropleiding. De belangrijkste voorspeller voor de eindscore op de 

Dutch Modified Fresno bleek het studiejaar waarin de student studeert. 

Deze variabele is representatief voor het gevolgde EBP-curriculum en 

verklaarde 66% van de variantie in het model. De component ‘vertrouwen 

in het kunnen uitvoeren van de EBP-taken’ was de enige andere variabele 

die significant iets toevoegde aan de verklaarde variantie, echter weinig 

namelijk slechts 2%. Een volgende belangrijke bevinding in deze studie 

was dat studenten op de motivatievragenlijst hun zoekvaardigheden als 

onvoldoende inschatten, terwijl ze op de Dutch Modified Fresno lieten 

zien deze vaardigheid voldoende of zelfs goed te beheersen. Dit wordt 

mogelijk verklaard vanuit de ervaring die studenten hebben dat er ‘niets 

te vinden is’ als gevolg van een gebrek aan wetenschappelijk bewijs 

binnen de logopedie. Deze ervaring is eveneens een mogelijke, belangrijke 

barrière voor het gebruiken van EBP in het toekomstige beroep. 

Hoofdstuk 6  beschrijft een kwalitatieve studie waarin is onderzocht of 

en hoe studenten het evidence-based handelen van hun stagebegeleiders 

ervaren tijdens hun stages. Voorgaande hoofdstukken verhelderden het 

effect van het formele EBP-curriculum op studenten, dit hoofdstuk laat 

iets zien van het effect van het informele curriculum buiten de opleiding 

logopedie. Logopedisten in het werkveld coachen studenten gedurende de 

stages en zijn belangrijke rolmodellen bij de ontwikkeling van een 

professionele identiteit van de student. Als studenten in hun stages 

rolmodellen tegenkomen met een negatieve attitude ten aanzien van EBP 

zal dit mogelijk een belemmering vormen voor hun ontwikkeling tot 
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competente gebruiker van EBP. Aan de andere kant zullen rolmodellen 

met een positieve attitude de ontwikkeling van de EBP-competentie in 

studenten stimuleren.  

Voor deze studie werd data gebruikt uit vier focusgroepen bestaande uit 

logopediestudenten die stage liepen. Ter triangulatie is er tevens een 

focusgroep gehouden met stagebegeleiders uit het werkveld. Het bleek 

dat studenten hun verwachtingen ten aanzien van EBP in de stages 

baseren op wat ze hebben geleerd in het formele curriculum. In dit 

curriculum ligt de nadruk op het aanleren van de vijf stappen van EBP. 

Studenten verwachten deze vijf stappen terug te zien op de stageplek. Zo 

verwachten zij dat stagebegeleiders PICO’s maken en op zoek gaan naar 

literatuur in de medische databases. Studenten zijn geschokt als zij zien 

dat dit niet het geval is. Het managen van verwachtingen van studenten 

over hoe EBP er in de daadwerkelijke praktijk uit ziet, is een belangrijke 

taak voor de opleidingen logopedie. Studenten zien de rol van klinische 

expertise niet als onderdeel van EBP. Ook zien zij hun stagebegeleiders 

niet als een rolmodel ten aanzien van EBP. In tegendeel, sommige 

stagebegeleiders gaven aan de student als rolmodel te zien als het om EBP 

gaat. 

In een eerder hoofdstuk is beschreven dat studenten zelf hun 

zoekvaardigheden als onvoldoende inschatten, terwijl ze dit op een 

voldoende tot goed niveau beheersen wanneer we het meten met de 

Dutch Modified Fresno. Dit kan het gevolg zijn van de kleine omvang van 

wetenschappelijk bewijs binnen de logopedie. Studenten geven vaak aan 

dat ze geen bewijs kunnen vinden en dit maakt hen onzeker. In 

hoofdstuk 7  wordt een systematische studie naar de omvang, groei en 

kwaliteit van wetenschappelijk bewijs in één van de domeinen van de 

logopedie, namelijk stemtherapie, beschreven. In de studie zijn 

tweeënvijftig gerandomiseerde, gecontroleerde studies (RCTs) en elf 

systematische reviews (SRs) geïncludeerd. De groei van het aantal RCTs 

over de jaren is lineair en blijft achter bij de exponentiële groei zoals die te 

zien is in andere professies zoals fysiotherapie. Zowel de RCTs als de SRs 

beschreven een grote variatie in stemproblematiek zoals preventie, 
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organische zowel als functionele stemstoornissen, therapietrouw, 

stemgebruik en zingen. 

De kwaliteit van het bewijs is tevens problematisch omdat de 

methodologie onvoldoende wordt beschreven in de geïncludeerde 

studies. Hierdoor is het risico op bias moeilijk in te schatten en zijn de 

beschreven therapie-effecten onzeker. Het gebruik van het CONSORT-

statement zou auteurs kunnen helpen bij het adequaat beschrijven van 

hun therapiestudies. Door de grote variatie aan beschreven 

stemproblematiek en de onzekerheid over de juistheid van beschreven 

therapie-effecten is het onmogelijk bewijs te bundelen in richtlijnen. 

Opleidingen logopedie ondervinden hier hinder van in hun EBP-

onderwijs en om deze reden is het wenselijk dat de opleidingen zelf een 

actieve bijdrage (gaan) leveren aan het vergroten van de omvang van 

wetenschappelijk bewijs binnen het vakgebied. 

 



 

 

DANKWOORD 

Het ontwikkelen en verzorgen van onderwijs vraagt een voortdurende 

reflectie: een curriculum is nimmer “af”. Voor verbeteren van onderwijs is 

methodologisch gedegen onderzoek onontbeerlijk. Ik prijs mij in de 

gelukkige omstandigheid dat mijn omgeving mij uitdaagt tot kritische 

reflectie en mij tevens de mogelijkheid geeft tot het omzetten van mijn 

vragen in het doen van onderzoek. Voor deze omgeving is dit dankwoord 

bedoeld. 

Studenten van de Opleiding Logopedie van de Hanze University of 

Applied Sciences, een woord van dank aan jullie is op zijn plaats. Jullie 

hebben meegewerkt aan dit proefschrift door het geven van feedback op 

het curriculum, door het stellen van vragen bij leeruitkomsten en toetsen, 

en bovenal door het meedoen met de trials. Het invullen van de vragen op 

de Dutch Modified Fresno en de motivatielijst heeft inzicht gegeven in 

hoe evidence-based practice wordt geleerd en welke factoren daar een rol 

bij spelen. Jullie deelname aan de focusgroepen bracht jullie visie op de 

implementatie van het geleerde in beeld. 

Margreet, dank dat je mijn promotor hebt willen zijn. Je bent kundig, 

consciëntieus en vooral een zeer prettig mens. Ik denk dat je mogelijk de 

snelst reagerende medeauteur bent ever, dat maakte het voor mij 

mogelijk goed te plannen. Van een snelle reactie van jouw kant kon ik 

altijd zeker zijn. Groot was mijn opluchting toen je bij je emeritaat aangaf 

toch mijn project te willen blijven begeleiden. Je hebt mij altijd het gevoel 

gegeven ‘erbij te horen’, iets wat voor mij als zogenaamde ‘buiten’ 

promovenda van onschatbare waarde is geweest. 

Nynke, mijn copromotor, jouw geloof en vertrouwen in mij heeft mij in 

moeilijke tijden, wie kent die niet als promovendus, altijd weer op de 

been geholpen. Je hebt van nature een immer positieve en motiverende 

houding en een enorme interesse in onderwijs. Uit onze gesprekken heb 

ik veel energie geput, van je enorme kennis over medisch onderwijs heb ik 

mogen profiteren. Ik heb zeer veel van je geleerd en hoop dat in de 

toekomst te mogen blijven doen. 
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Cees, mijn tweede promotor, jij hebt mij de belangrijke push gegeven om 

te gaan promoveren. Tevens heb jij mij op het spoor gezet van Nynke. 

Twee belangrijke zaken die de basis voor dit proefschrift vormen. Jij hebt 

mij gefaciliteerd, zodat ik de waardevolle bijeenkomsten van de 

onderzoeksgroep kon bijwonen en je immer zorgvuldige en kritische blik 

op mijn onderzoeken hebben deze sterker en meer gefocust gemaakt. Ik 

verheug me op onze verdere samenwerking. 

De overige leden van de promotiecommissie, prof. dr. Engelbert, prof. dr. 

Fokkens, prof. dr. Gerrits, prof. dr. De Haan, prof. dr. Jaspers en dr. Kalf 

wil ik hartelijk bedanken voor de tijd die zij vrijmaakten voor het 

beoordelen van mijn manuscript en het zitting nemen in de oppositie. Ik 

kijk er naar uit met u van gedachten te wisselen over de inhoud van mijn 

proefschrift. 

Promoveren is een exercitie die niet zonder hulp van een goede 

onderzoeksgroep kan, het was fijn te mogen deelnemen aan de 

bijeenkomsten van de onderzoeksgroep van de huisartsopleiding van het 

Academisch Medisch Centrum. Het uitwisselen van ideeën, tips, trucs en 

de feedback die ik kreeg waren van grote waarde. Dank daarvoor Nienke, 

Rietta, Jennita, Mechteld, Paul, bijna gepromoveerde Ellen en eerder 

gepromoveerden Jip, Judy, Ria en Sandra. Tevens dank aan de 

researchgroep Evidence Based Education met welke in groter verband 

interessante sessies werden georganiseerd, waarin ik veel heb kunnen 

leren. 

Docenten en andere betrokkenen van de universitaire Masteropleiding 

Evidence Based Practice: Barbara, Martijn, Robert, Sander, Eric, Roy, 

Sander, Jolanda, Marjolein, Liesbeth, Kitty, Margriet en Janneke, dank 

voor jullie interesse en meeleven. Velen van jullie kennen de weg van het 

promoveren van binnenuit en weten hoe belangrijk een luisterend oor is. 

Jullie vormen een mooi team, ik ben bevoorrecht daar deel van te kunnen 

zijn. 

Dank aan al mijn collega’s van de Hanzehogeschool, die zowel binnen als 

buiten de opleiding logopedie regelmatig betrokkenheid toonden bij mijn 

promotie. Sommigen waren er ook actief bij betrokken door studenten te 
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werven voor het project, door moderator te zijn bij focusgroepen of door 

zitting te nemen in het Delphipanel. Susanne, Anneke, Martijn, Ida, 

Sabine, en Christel dank voor jullie actieve hulp bij mijn onderzoeken. 

Sake dank voor de faciliteiten die ik in de eindfase van het onderzoek van 

je kreeg. 

Beste Karin, jij bent een fijne en betrouwbare collega. Wie had ik beter 

kunnen vragen voor het meewerken aan mijn systematic review dan jij: 

immer nauwkeurig en betrokken. Ik dank je voor je medewerking en 

verheug me op gezamenlijke projecten van onze opleidingen. 

Inge, fantastisch dat je mijn paranimf wilde zijn. Jij, de doener, hebt mij, 

de kijker, meegesleept naar Kopenhagen want je vond dat ik daar iets 

interessants te vertellen had, namelijk over onderwijs in EBP aan 

logopediestudenten. Daar op het IALP ligt de kiem van dit proefschrift en 

zonder jouw zetje was het er nooit van gekomen. Alle discussies over 

leerstijlen ten spijt: kijkers kunnen niet zonder doeners, dank voor al je 

‘zetjes’. 

Ellen, ook jij reageerde direct positief op mijn vraag of je mijn paranimf 

wilde zijn. Ik vind het geweldig dat je op dit belangrijke moment naast mij 

wilt staan. Ik ken je als iemand waarop men altijd kan vertrouwen, een 

fantastische collega die staat voor wat ze zegt en doet wat ze belooft. Je 

bent een belangrijk rolmodel voor studenten als het gaat om evidence-

based practice. Ik kijk er naar uit samen met jou nieuwe, interessante 

projecten te ontwikkelen voor onze studenten. 

Dear Jonathan, I think you know the Dutch saying ‘een goede buur is 

beter dan een verre vriend’ and indeed a very good neighbour you are. 

More than once you took the time to read my manuscripts. Actually, you 

even did so on the boat to England during your Christmas holidays. You 

came up with very good suggestions improving the English of my 

manuscript. Your enthusiasm about the contents of my work was very 

stimulating. Many, many thanks for all your time and energy. 

Lieve Allard, jij kent zelf de weg van het promoveren en weet dat zaken 

altijd anders lopen dan verwacht, dat schrijven een enorme klus is en dat 
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de dalen soms diep kunnen zijn. Toch heb je tijd gevonden om met me 

mee te denken, artikelen te lezen en van commentaar te voorzien. Waar 

ik jou in het begin nog kon helpen met je survivalanalyse, ben je me 

inmiddels ver vooruit op het terrein van statistische modellen. Ik ben 

trots op hoe jij met Petra jullie leven vormgeven. 

Lieve Roland, jouw beschouwende geest heeft diepgang gegeven aan de 

stukken in dit proefschrift. In onze gesprekken over mijn onderzoek liet je 

vaak andere invalshoeken zien en koppelde je er filosofische concepten 

aan. Durkheim ga ik zeker nog eens bestuderen, want inderdaad de bril 

waardoor je naar de wereld kijkt, is veranderlijk en heel bepalend voor 

hoe je de wereld ervaart en waardeert. Je bent zelf je weg aan het zoeken 

in deze wereld en hebt belangrijke keuzes gemaakt, ik heb daar veel 

respect voor. 

Bovenal wil ik jou, lieve Paul, bedanken. We kennen elkaar al lang en je 

kent mijn passie voor onderwijs en mijn drang om te snappen waarom 

iets wel of niet werkt. Maar je kent ook mijn frustraties en twijfels. Waar 

ik soms twijfelde aan het belang van zaken die ik onderzocht, heb jij mij 

steeds het vertrouwen gegeven dat ‘het er toe doet’. Met je scherpzinnige 

blik heb je telkens naar mijn stukken gekeken, er vragen over gesteld, 

meegelezen, feedback gegeven en zo een belangrijke bijdrage geleverd aan 

dat wat er nu ligt. Zonder jouw niet aflatende steun had dit proefschrift er 

niet gelegen. Dank dat je er altijd voor me was. 
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PhD Training Year 
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(ECTS) 
   

Master of Science Education   

Epidemiology and Evidence based practice: Concepts 2008 9 
Epidemiology and Evidence based practice: Designs 2009 11 
Biostatistics: elementary analysis 2009 8 
Health Care Policy Evaluation 2009 6 
Biostatistics and Advanced Epidemiology 2009 9 
Clinimetrics 2010 7 
Health Economics 2010 6 
Systematic Reviews and Clinical Guidelines 2010 6 
   

Specific courses   

Computing in R (AMC Graduate school) 2012 0.4 
Qualitative Health Research (AMC Graduate school) 2013 1.9 
Utility Data for Health Technology Assessment (University of 
Sheffield) 

2014 1 

MOOC Health Technology Assessment (University of Sheffield) 2014 0.5 
Analysis of Qualitative Research (Hanze University of Applied 
Sciences) 

2014 0.5 

BROK (legislation and good clinical practice guidelines) (AMC 
graduate school) 

2014 0.9 

   

Seminars, workshops and master classes   

Workshop NVMO Beoordelen en construeren van vragenlijsten 2011 0.25 
NVMO promovendidag 2011 0.5 
Symposium Promovendi VOR Valsspelen in de wetenschap: hoe, 
wat, waarom en tegenkracht 

2012 0.25 

Symposium Bevlogenheid in medisch onderwijs 2012 0.25 
Symposium Onderwijs: een Kunst! Van onderzoek naar 
onderwijspraktijk 

2013 0.25 

NVMO promovendidag 2013 0.5 
Symposium Feedback is zilver, performance is goud 2013 0.25 
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PhD Training Year 
Workload 

(ECTS) 
   
Studiedag Praktijkgericht Onderzoek in het HBO. Eindniveau 
van onderzoekend vermogen in de bachelor 

2014 0.25 

   

Oral presentations   

De Modified Fresno: validering van een evaluatie-instrument om 
effecten van onderwijs in evidence-based practice te meten bij 
studenten in gezondheidszorg disciplines binnen het HBO, 
Congres NVMO, Egmond aan Zee 

2010 1 

Welke voor- en nadelen ervaren logopediestudenten uit 
verschillende jaargroepen met betrekking tot evidence-based 
medicine?, Congres NVMO, Egmond aan Zee 

2011 1 

Evidence-based practice in the eyes of students perceived 
barriers and opportunities, Comité Permanent de Liaison des 
Orthophonistes-Logopèdes de l’UE (CPLOL), Den Haag 

2012 1 

Teaching evidence-based practice to speech-language therapy 
students: influences from formal, informal and hidden 
curriculum, Lustrum master EBP, Amsterdam 

2012 1 

Ontwikkeling van de competentie evidence-based practice in 
het socialisatieproces van de student, Nationale docentendag 
SRO, Utrecht 

2012 0.5 

The use of scientific evidence in SLT: ethical issues, SLT 
Summer school, Patras 

2013 1 

Evidence-based practice in logopedische stages: studenten aan 
het woord. Congres NVMO, Egmond aan Zee 

2014 1 

   

(Inter) national conferences   

Congres NVMO, Egmond aan Zee 2010 0.75 
Congres NVMO, Egmond aan Zee 2011 0.75 
Congres NVMO, Maastricht 2012 0.75 
Comité Permanent de Liaison des Orthophonistes/Logopèdes de 
l'Union Européenne (CPLOL) congres 

2012 0.75 

Congres NVMO, Egmond aan Zee 2014 0.75 
   

Teaching (and related to teaching)   

Development of Scientific Skills Curriculum, Hanze University 
of Applied Sciences Groningen 

2011-2015 8.5 

Teaching EBP and Scientific Skills, Hanze University of Applied 
Sciences Groningen 

since 2011  

Teaching biostatistics, advanced epidemiology and clinimetrics, 
UvA Master EBP 

since 2011  

Coaching on EBP-skills SLT-supervisors, Hanze University of 
Applied Sciences Groningen 

2011 1 

Owner and moderator LinkedIn groups ‘Evidence-based 
Logopedie’ and ‘Master EBP 2008-2010’ 

2012-2015 8 



 PORTFOLIO  165 

 

PhD Training Year 
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Development ethics course for honors students, Hanze 
University of Applied Sciences Groningen 

2012 3 

Teaching ethics in an honors program, Hanze University of 
Applied Sciences Groningen 

2012-2014 6 

Development Health Economics module, UvA Master EBP 2014 1 
   

Other   

 Member working group Scientific Skills, School of Health Care 
Studies, Hanze University of Applied Sciences Groningen 

2010-2014 8 

Research meetings, Department of General Practice, AMC-UvA  2011-2015 2.5 
Monthly Journal club meetings, Department of General Practice, 
AMC-UvA  

2011-2015 0.5 

Participant in a Cochrane SR on diagnostic test accuracy, 
AMC-UvA 

2011-2013 4 

Member working group Evidence-Based Speech and Language 
Therapy, Dutch Association for Speech and Language Therapy 

2013-2014 2 

Member working group “Vreemde Ogen Dwingen”, Dutch 
Speech and Language Therapy Departments 

2013-2014 2 

Member working group Science Education in Health Care 
Education, NVMO 

2013-2015 1 
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Apeldoorn. Zij behaalde in 1976 haar Atheneum-B diploma aan het 
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1980 behaalde zij haar diploma en kreeg een aanstelling als logopedist bij 
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diverse typen scholen in het Speciaal Onderwijs. In 2001 trad zij naast 

haar werk als logopedist in dienst bij de opleiding logopedie van de 

Hanzehogeschool. Eerst als docent en later tevens als coördinator van het 

eerste studiejaar. Thans is zij verantwoordelijk voor het 
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