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Abstract 

Defining research questions for science used to be the exclusive domain of the academic 

community. The movement towards open science has opened up opportunities for science to tap 

into the wisdom of citizens to draw interesting, yet unexplored avenues for research, as well as to be 

more responsive to the real-life concerns of society. This study explores and hypothesizes 

mechanisms that enhance the ability of citizens, who are experts by experience of a domain, to 

generate and formulate novel scientific research questions. The authors review literature to develop 

a theoretical framework of mechanisms, which is confronted with empirical data collected from a 

case study in the context of school anxiety research. Semi-structured interviews are conducted with 

a sample of students and student counsellors, as lay experts in the domain of school anxiety, and of 

research design experts. The interview data is analyzed through the Thematic Analysis to 

inductively identify new mechanisms and elaborate on the existing ones. This study reveals that 

transferring domain knowledge, moderated group discussion, brainstorming, constructing the 

research problem, providing diverse cues and abstract instructions, and stimulating interest and 

perceived self-efficacy help citizens to generate novel research questions. Searching the topic, 

learning research methods, following guidelines, rewriting questions, adopting an outside 

perspective, and training writing skills enhance their ability to formulate good research questions. A 

comprehensive framework is presented and discussed, laying the groundwork for further, more 

conclusive research to test these mechanisms. 
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1. Introduction 

Scientific research has historically been carried out in universities, government laboratories, or 

company R&D departments by a closed group of academically trained and credential experts 

(Franzoni & Sauermann, 2014). Scientific knowledge was produced by an academic elite for use 

within research and policy communities, and it only reached a specialized audience (Shaw, Draux, 

Martín, Martin, & Bieling, 2017). Recently, a novel approach to scientific research has emerged, 

referred to as “open science”, which aims at enlarging access to research publications and opening 

the research process to external collaboration and public involvement (Friesike, Widenmayer, 

Gassmann, & Schildhauer, 2015). 

This research paradigm shift has been driven by the recent increase in the scope and complexity of 

scientific problems, which require large investments in time, resources, and expertise to be solved 

(Friesike, et al., 2015). In response to this, crowdsourcing has made its way into the realm of 

science, opening up one or more steps of the research process to the wisdom, skills, and motivation 

of the public. People outside research institutions have started to participate in scientific research 

through collaborative projects, contributing to advancing scientific endeavours (Pocock, Tweddle, 

Savage, Robinson, & Roy, 2017). This phenomenon has been defined “citizen science,” and it has 

been facilitated by the recent technological developments towards openness and connectivity, 

which offer novel communication, collaboration, and networking possibilities (Friesike, et al., 

2015). Citizen science projects have made large contributions to diverse fields, such as astronomy, 

ecology, ornithology, medicine, and heritage conservation. They have attracted increasing attention 

from the scientific community, policy makers, managers, and intergovernmental organizations, 

which have recognized that open science represents the answer to the big societal challenges of the 

century (Franzoni & Sauermann, 2014; Shaw et al., 2017).  

The emergence of citizen science has sparked the debate on the role of “lay expertise” vis-à-vis the 

authority of scientists. Citizens have been increasingly recognized as experts through experience, 

and their experience-based knowledge – albeit not being recognized by official degrees or 

certificates – is considered by some as a valuable adjunct to scientific expertise (Prior, 2003; 

Collins & Evans, 2002). As a result, the traditional boundary between the scientific community and 

the citizenry, as well as between expert and lay knowledge, has started to be blurred (Collins & 

Evans, 2002). 
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As more and more authors acknowledge the value of lay public knowledge, evidence of 

collaborative research has emerged, which aims at involving the public in the research process to 

advance scientific knowledge (Prior, 2003). Yet, such collaborative efforts primarily crowdsource 

data-collection or data-analysis tasks to citizens, while the definition of research questions remains 

the sole purview of the scientific community (Franzoni & Sauermann, 2014). The majority of 

academics produce research in response to previous scientific publications, which has primarily 

theoretical focus and relevance (Wolf & Rosenberg, 2012). Others have recognized the importance 

of building their studies on empirical observations and practically-relevant research questions; yet, 

they do not consider it is possible to crowdsource the creation of research questions to the public, 

who are outside the scientific discourse (ibid.). As a result, research, knowledge production, and 

policy making tend to be engrained in a top-down model, relying almost exclusively on the 

academic expertise of professionals specialized in their respective fields to define questions for 

research (Villarroel, 2014).  

The dominant top-down approach to scientific research and knowledge production has two inherent 

contradictions. On the one hand, a vast pool of public lay knowledge remains untapped, as citizens 

are likely to be holders of relevant insights that cannot be identified based solely on the scientific 

literature available within the domain (Villarroel, 2014). Crowdsourcing the definition of research 

questions, instead, enables to draw on the collective intelligence of a large group of citizens, who 

are experts of their everyday life, to find novel directions for science that have not been considered 

nor explored yet (Schäfer & Kieslinger, 2016). On the other hand, the traditional scientific 

paradigm has led to increased authority, alienation, and detachment of the academic community and 

to an increased misalignment of scientific research and societal needs, as research agendas and 

knowledge production are not responsive to the real-life concerns of the public (Fischer, 2000, p. 

31; Wolf & Rosenberg, 2012; Kieser & Leiner, 2012). Opening up the definition of research 

questions to the consumers and beneficiaries of research, instead, ensures that research questions 

address societal challenges of interest to the wider public (Schäfer & Kieslinger, 2016). 

For these reasons, top-down citizen science has received ample criticism by a growing number of 

researchers, who denounce projects that use citizens as mere sensors and collectors of data while 

serving academic interests (Schäfer & Kieslinger, 2016). These authors have called for a higher 

level of engagement of the public, particularly in the conceptual phase, in order to produce novel, 

unexplored research questions that are valuable to both science and society (Wolf & Rosenberg, 

2012; Schäfer & Kieslinger, 2016). While some argued for the importance of involving the public, 
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others have also called attention to the knowledge-based barriers to the ability of laypeople - who, 

by definition, lack extensive theoretical knowledge of the scientific field - to contribute attractive 

research questions (Ward, et al., 2009; Prior, 2003; Wolf & Rosenberg, 2012). Given the potential 

benefits of crowdsourcing scientific research questions vis-à-vis the complexity of the task, it 

becomes important to explore how the ability of citizens to define novel research questions can be 

enhanced, and bottom-up approaches to science can be facilitated. 

Given this wondering that is not properly dealt with in the literature, the purpose of this paper is to 

explore and hypothesize mechanisms that enhance the ability of non-specialist citizens – who have 

problem knowledge by virtue of experience but are outside the academic discourse – to create 

scientific research questions. The hypothesized mechanisms hold the potential to streamline and 

enhance the effectiveness of bottom-up approaches to defining research questions, which use 

crowdsourcing to develop novel, socially relevant scientific research questions. By doing so, the 

authors intend to provide ways for scientific research to tap into the wisdom of citizens to draw 

interesting, yet unexplored avenues for research, as well as to be more responsive to the real-life 

needs and concerns of society. 

The authors set out to answer the following research question:  

What mechanisms enhance the ability of citizens – who have experience-based knowledge of a 

domain but are outside the academic discourse – to develop scientific research questions? 

This research question is answered by exploring two specific aspects: 

• What mechanisms enhance the ability of citizens to generate research questions in their 

domain of experience? 

• What mechanisms enhance the ability of citizens to formulate good research questions in 

their domain of experience? 

This research question departs from a theoretical wondering in relation to existing research on 

citizen science, which requires further investigation. Indeed, scholars have recognized the potential 

benefits of drawing on the wisdom of citizens, but the topic of how the contributions of the public 

to defining novel research questions can be facilitated has not been extensively addressed to date. 

Thus, shedding light on this research question provides a relevant contribution to research on public 

participation to science, collaborative research, and citizen science. It affords a better understanding 

of the mechanisms – in terms of tools and techniques, interaction with specific actors, skills, 
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education, and situational aspects – which help citizens to develop novel scientific research 

questions. 

This research question also has a practical focus, as the debate in literature is based on empirical 

observations of a misalignment between the academic interests pursued by research and the needs 

of the consumers of that research. Indeed, studies demonstrate that attempts to crowdsource the 

conceptual phase of research projects are not widely spread (Wolf & Rosenberg, 2012). By 

providing ways for citizens to contribute to the initial phase of the research cycle, this study is 

relevant for the practice of citizen science, supporting it in its intent to involve the public, their 

wisdom, and their interests in science. This study is particularly relevant today, as globalization is 

changing the scope of technology risks, environmental threats, and health issues (Leonelli, 

Spichtinger, & Prainsack, 2015). In this context, the interaction between the lay public knowledge 

and the expert scientific knowledge in collaboratively defining research questions is more important 

than ever, opening up ways to improve scientific research. 

Along with its practical implications, this study also contributes to the Open Innovation in Science 

(OIS) initiative, run by the Ludwig Boltzmann Gesellschaft (LBG) with the aim of investigating 

and experimenting with Open Innovation principles and methods in Science. Specifically, it 

pertains to the Crowdsourcing Research Questions in Science (CRIS) project, which explores 

applications of OIS methods to generate novel research questions within the clinical contexts of 

mental health and orthopedic traumatology. As part of this initiative, this study provides a 

contribution to the objective of supporting bottom-up approaches to knowledge production vis-à-vis 

traditional science.  

The research question will be answered through an exploratory study, which intends to identify a 

range of mechanisms that improve the ability of citizens to generate and formulate scientific 

research questions. The goal of the study is to generate hypotheses, laying the groundwork for 

further, more conclusive research to test these mechanisms and provide final findings for the 

research question. In order to reach this objective, a theoretical framework of mechanisms is 

derived from a review of existing literature on creativity and creative thinking, knowledge 

management, motivation, evidence-based medicine, and other relevant fields. It consists of 10 

mechanisms that enhance the ability of citizens to generate and formulate scientific research 

questions, by operating on their knowledge, thinking, motivation, and academic writing skills. A 

qualitative, interview-based study confronts the theoretical framework with empirical data, 



	
	

10	

investigating the phenomenon in the context of health care science, and specifically research on 

school anxiety disorders. The empirical study explores mechanisms that enhance the ability of 

students and student counsellors, as patients and practitioners in the field of school anxiety, to 

define novel questions for medical research in the domain. Data are collected through semi-

structured interviews and analyzed through the Thematic Analysis method, in order to inductively 

identify additional mechanisms and elaborate on those previously derived from the literature, based 

on apparent thematic patterns. Finally, a framework of 12 mechanisms that enhance the ability of 

citizens to generate and formulate scientific research questions is developed, based upon the 

mechanisms derived from the literature, confronted with the empirical data.   

The empirical study takes place in the context of health care science, where the topic of lay public 

knowledge and collaborative research has raised particular attention. Indeed, patients are 

increasingly recognized as experts in their illness, as they have extensive knowledge of the pains 

they suffer and of the conditions they live with (Prior, 2003; Collins & Evans, 2002). This decision 

is also based on the authors' judgment that health issues are a widespread concern among the public 

and are taking on an increasingly important role in the public debate. For these reasons, it becomes 

important provide ways for patients and practitioners to participate in health care research, for the 

purpose of drawing on their wisdom to find novel, unexplored directions, which also address the 

most pressing societal concerns.  

This study is delimited to citizen science projects crowdsourcing the definition of research 

questions, while it does not explore mechanisms that enhance the ability of citizens to participate in 

later stages of the research process. It is delimited to the matter of empowering citizens to set 

directions for science in their role of consumers of research, while it does not include discussions of 

whether the research project should be carried out by the scientist or by the citizen community. 

Accordingly, this study does not address the question of whether the role of citizens in science can 

shift from that of consumers to that of producers of research and knowledge. This study is further 

delimited to two specific aspects of the task of developing a scientific research question, which are 

referred to as "generation" and "formulation". The first is defined as recognizing a problem that 

requires investigation and solution by researchers in the field. The latter involves both redefining 

the problem identified to make it workable by researchers, as well as translating it into a written 

formula that can be communicated to researchers. For the purpose of exploring mechanisms that 

help citizens to properly formulate a research question, the characteristics that make a research 

question "good" are also explored. In terms of research perspective, this study is delimited to the 
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perspective of citizens, and it explores mechanisms that enhance their ability to generate and 

formulate research questions. Instead, it does not explicitly investigate what may help researchers to 

solicit better contributions from the public, nor the difficulties that prevent them from doing so.  

The paper is structured hereinafter as follows. A background literature review of open science, 

citizen science, and the academic-versus-lay knowledge debate is conducted in Section 2. The 

theoretical framework of mechanisms derived from the review of existing literature is presented in 

Section 3. The methodology of the empirical study is described in Section 4. The obtained results of 

the case study research carried out are outlined in Section 5. Finally, Section 6 presents the 

discussion of the findings, the implications of the research project for theory and practice, its 

limitations, and future research horizons.	 

 

 

 

 

 

Figure 1: Structure of the Thesis 
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2. Background Literature 

2.1 Open Science and Citizen Science 

Open science has been defined as “transparent and accessible knowledge that is shared and 

developed through collaborative networks” (Vicente-Saez & Martinez-Fuentes, 2018, p. 7). Driven 

by the recent trends of openness and connectivity, it represents a novel approach to scientific 

development, based on cooperative work and information sharing through advanced technologies 

and collaborative tools (ibid.). It has been described as a paradigm shift “in the modus operandi of 

research and science, spanning the entire scientific research cycle, from the inception of research 

to its publication and future use” (Leonelli, et al., 2015 p. 13). It relies on collaborative modes of 

knowledge acquisition, generation, and dissemination facilitated by new communication 

technologies, and it challenges traditional approaches to scientific research and the restricted 

ownership of scientific advances (ibid.). This movement encompasses several phenomena, such as 

open access, open source, open data, open software, science blogs, open peer review, as well as 

public engagement in the research process. The rise of open science has been driven by the 

increasing scope of global challenges and the increasing complexity of scientific problems, whose 

solution requires large investments in time, resources, and expertise (Friesike, et al., 2015). This has 

called for new forms of collaboration in acquiring knowledge, both within the science community 

and between academic research and the world of practice (ibid.).  

An important aspect of open science lies in the cooperation between researchers and the public, 

which has been referred to as “citizen science” (Leonelli, et al., 2015). Citizen science has been 

defined as the active involvement of citizens in any step of the scientific research process, ranging 

from the conception of the study to the collection of the data and the dissemination of the results 

(Pocock, et al., 2017). Citizen science projects, if entirely mediated by information and 

communication technologies, have often been characterized as a form of crowdsourcing applied to 

science (Wiggins & Crowston, 2011). Crowdsourcing refers to outsourcing a task to a crowd in 

order to access and capture external wisdom, skills, and motivation. In the realm of science, it 

involves opening up one or more steps of the scientific research process to a large, undefined 

network of people, who contribute to advancing scientific endeavours (ibid., Friesike, et al., 2015).  

This trend has been referred to with various terms, such as citizen science (Wiggins & Crowston, 

2011; Newman et al., 2012; Bonney et al., 2009; Cooper, Dickinson, Phillips, & Bonney, 2007), 
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community science (Wilderman, 2007), crowd science, networked science (Franzoni & Sauermann, 

2014), or community-based monitoring (Shirk, et al., 2012). Its origins can be traced back to the 

17th century, when people who were not professional scientists started to undertake scientific 

efforts, in particular weather and nature observations (Bonney et al., 2009). Now, the range and 

scale of the phenomenon have increased, as societal and technological changes, such as increased 

levels of education and electronic communications, have offered novel communication, 

collaboration, and networking possibilities (Haklay, 2015; Schäfer & Kieslinger, 2016).  

In this paper, the term “citizen science” will be used, which has entered the Oxford English 

Dictionary (“Citizen Science”, 2018) with the definition of “scientific work undertaken by members 

of the general public, often in collaboration with or under the direction of professional scientists 

and scientific institutions”. The term was coined by Rick Bonney in 1995 to refer to the Cornell 

Lab of Ornitology’s growing number of scientist-driven public research projects, specifically to 

birdwatching activities (Bonney, et al., 2009). In the past decade, it has become an accepted term 

for a wide range of projects. It is used to describe large-scale data collection initiatives in the fields 

of ecology and conservation, but in social studies of science it takes on a broader connotation, 

describing a philosophy of engaging the public in scientific discourse and policy making (Shirk et 

al., 2012; Shaw et al., 2017). For the purposes of this paper, the term citizen science will be used to 

refer to the involvement of the public “in a non-professional capacity” in any step of the scientific 

process (Pocock, et al., 2017, p. 1). Participants in citizen science projects - who have been called 

volunteers, sensors, contributors, collaborators, or a crowd - will be referred to as “citizens”, to 

indicate that they participate to scientific research in a personal capacity (Shaw, et al., 2017). 

 

2.2 Typologies of Citizen Science Projects 

The existing literature on this phenomenon has identified two common features of citizen science 

projects, namely open participation to a large number of potential contributors and open disclosure 

of the intermediate inputs and process-related knowledge (Franzoni & Sauermann, 2014). These 

dimensions represent significant qualitative differences between citizen science and other modes of 

knowledge production, such as traditional science, which is closed with regard to both participation 

and disclosure, as well as other regimes that are solely open on one dimension (ibid.).  
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There have also been attempts to ascribe diversity to projects comprised under the concept of 

citizen science, as scholars have argued that public participation in scientific research is not one 

single phenomenon (Schäfer & Kieslinger, 2016). The proposed typologies are primarily based on 

the type of scientific task performed by citizens (Cooper, et al., 2007, Wilderman, 2007, Bonney et 

al., 2009) and on the level of engagement of participants in each stage of the scientific process 

(Haklay, 2015; Shirk et al., 2012). Other models have also considered enabling technologies and 

degree of virtuality, project focus and goals, as well as the locus of knowledge production as 

relevant criteria to differentiate citizen science projects (Wiggins and Crowston, 2011; Schäfer & 

Kieslinger, 2016). A review of these typologies of citizen science projects is provided in Appendix 

1. It emphasizes that citizen science is a broad and heterogeneous activity, encompassing several 

phenomena that range from crowdsourcing data collection tasks to efforts towards more 

fundamental participation in directing science.  

Most models of citizen science distinguish between contributory, collaborative, and co-created 

projects, based on the degree of public participation in the scientific research process (Bonney, et 

al., 2009). Contributory projects represent the lowest level of engagement. They are researcher-

driven data-collection projects, whereby members of the public are primarily involved in collecting 

and contributing the data, following protocols predetermined by scientists (Bonney, et al, 2009; 

Shirk, et al., 2012). These projects have also been referred to as community workers model 

(Wilderman, 2007), citizen science research model (Cooper, et al., 2007), and crowdsourcing 

(Haklay, 2015), and include, for example, passive sensing, volunteer thinking, and volunteer 

computing (ibid.). In collaborative projects, the public actively assist scientists in answering 

researcher-driven questions. They are involved in multiple research activities, which include not 

only collecting the data, but also designing the study, interpreting the results, as well as drawing and 

disseminating conclusions (Bonney, et al, 2009). Co-created projects, instead, are initiated and 

driven by a group of participants, who identify an area of concern and work with scientists to 

address it, actively participating in all stages of the research process (Cooper, et al., 2007; Haklay, 

2015). Several labels have been used to describe this type of projects, such as community-based, 

participatory research model (Wilderman, 2007), civic or community science (Haklay, 2015), 

extreme citizen science (Shaw, et al., 2017), and participatory action research model (Cooper, et 

al., 2007).  

In some models, this threefold typology is complemented by two additional project types, at the two 

extremes of the spectrum of public participation (Shirk, et al., 2012). In contractual projects, 
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participants raise a question of concern and invite scientists to conduct a study and report on the 

results (Shirk, et al., 2012; Schäfer & Kieslinger, 2016). Similar citizen science projects, whereby 

the public only contributes to defining the problem, have been referred to in other models as 

community consulting model, science for the people (Wilderman, 2007) or scientific consulting 

research model (Cooper, et al., 2007). At the other end of the spectrum, amateur citizens 

independently conduct research to address a specific issue and only collaborate with scientists to 

validate their contributions. These citizen science projects have been called either collegial projects, 

if they address a scientific question (Shirk, et al., 2012; Schäfer & Kieslinger, 2016), or action 

research, if they are driven by bottom-up concerns that are of interest to the community (Wiggins & 

Crowston, 2011; Schäfer & Kieslinger, 2016).  

 

2.3 Benefits of Citizen Science 

Whether the public is engaged from the start or solely involved in certain activities, the 

opportunities provided by crowdsourcing certain steps of the scientific research process have been 

widely investigated in literature. Earlier publications emphasized the methodological benefits of 

citizen science, which provides a solution to the challenges scientists face in collecting and 

analysing large volumes of data across space or over time (Bonney, et al., 2009; Cook, 2011; 

Wiggins & Crowston, 2011). As scientific problems increase in scope and complexity, citizen 

science projects enable to draw on the knowledge, skills, and motivation of a broader community to 

solve a wider range of increasingly difficult scientific problems at a higher speed (Franzoni & 

Sauermann, 2014).  

While these methodological benefits primarily refer to data collection and analysis tasks, scholars 

have also identified benefits associated with public involvement in the conceptual stage of research. 

Crowdsourcing the definition of research questions enables to draw on the collective intelligence of 

a large group of citizens, building on their insights to set novel, interesting directions for scientific 

research (Villarroel, 2014). Indeed, it has been acknowledged that research, knowledge production, 

and policy making tend to be engrained in a closed, top-down model, building solely on 

authoritative academic sources to define research topics, often derived from the final sections of 

acclaimed scientific publications (ibid.; Wolf & Rosenberg, 2012). While these authoritative 

sources may be outdated and disconnected from the actual needs of the beneficiaries of research, 

citizens potentially hold insights that the scientific community may otherwise not have access to 
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(Villarroel, 2014). Scholars have acknowledged that the lay knowledge of citizens, who are experts 

by experience of their everyday life, entails great potential for creativity and for finding novel 

research questions to redirect the scientific efforts (Schäfer & Kieslinger, 2016).  

Beyond these methodological and resource-related benefits, scholars have also described the 

educational impacts of involving the public in scientific research, such as increased scientific 

literacy and better understanding of the world (Bonney, et al., 2009; Shaw, et al., 2017), the 

democratization of science (Pocock, et al., 2017), enhanced interest in scientific activities (Bonney 

et al., 2009), and increased empowerment of citizens (Shaw, et al., 2017).  

 

2.4 Lay Knowledge and Knowledge-based Barriers to Citizen Science 

This discussion around public participation in science taps into a broader debate about the definition 

of scientific knowledge and expertise. The Oxford English Dictionary (“Science”, 2018) defines 

“science” as knowledge, understanding, or mastery of a branch of learning acquired by study, which 

is the purview of disciplinary specialists. Yet, claims have been advanced that the public may have 

lay knowledge by virtue of having experience, and the role of lay knowledge and its relation to 

expert scientific issues have become a widely studied topic (Prior, 2003). The contributions of 

laypeople have been referred to in a variety of ways, such as “anecdotes, lay beliefs, ideas, feelings, 

experiences, lived experience, and even knowledge” (Britten & Maguire, 2016, p.78). While earlier 

studies only referred to “beliefs” of laypeople, the terms “lay knowledge” and “lay expertise” 

started to appear in publications in the 1990s (ibid.). Fischer (2000, p. 146) described “local 

knowledge” as empirical knowledge about a specific context, its characteristics and circumstances, 

which owes its status to empiricism, reflection, and common sense, rather than to the rigorous 

scientific methods that traditionally underpin academic knowledge. Similarly, Collins and Evans 

(2002, p.238) introduced the concept of “experience-based experts” to refer to citizens who have 

acquired special technical expertise through experience, albeit not being recognized by official 

degrees or certificates. 

Some authors questioned the concept of “lay expertise” and argued that the term is an oxymoron by 

definition, as laypeople are defined as non-experts in relation to a specific branch of knowledge, 

profession, or art (Prior, 2003). Others, instead, opened up to the idea that the traditional difference 

between science and non-science, between expert and lay knowledge, and between scientific 
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insiders and lay outsiders may be blurred (ibid.). They advanced the possibility that scientific 

knowledge may not be discovered by professional experts and disseminated to the public, but that 

the latter may be involved in creating scientific facts by exchanging ideas and practical experiences 

(Prior, 2003). These arguments rely on the definition of “expert” as having experience and being 

trained by practice, which introduce the possibility of lay expertise (“Expert”, 2018). Collins and 

Evans (2002, p.239) referred to this debate as “the expertise problem”. They rejected the idea that 

expertise accrues to a closed group of academic professionals by virtue of their scientific 

qualifications and training, who used to be traditionally invested with authority in their field as well 

as in others. Their definition of expertise relies on a distinction between experts, whether certified 

or not, and non-experts, while it overcomes the traditional boundary between the accredited 

scientific community and the citizenry in general (ibid.). On the one hand, Collins and Evans (2002, 

p.239) acknowledged that science is not capable of solving technical problems in the public domain 

and that so-called “extra-scientific factors” are necessary. On the other hand, they drew a boundary 

around legitimate contributors to scientific decision-making, which seems to suggest that laypeople 

are, for the most part, not experts and that experts can only be found in small specialist groups 

(Prior, 2003; Collins & Evans, 2002). 

The issue of lay knowledge has been widely explored in public health research, where it is referred 

to as “patient knowledge”. It has been defined as “a form of practical knowledge that patients use 

to translate medical and technical knowledge into something useful for their daily lives with the 

disease” (Pols, 2014, p. 75). Authors have recognized that patients have extensive knowledge of the 

pains they suffer and of the conditions they live with, and use and develop such knowledge in their 

daily practices (Prior, 2003; Collins & Evans, 2002). Therefore, they can be considered experts in 

their illness and increasingly challenge the expertise of professionals – what Prior (2003, p. 43) 

refers to as a “legitimization crisis”. This experience-based knowledge is considered by some as 

valuable as that of professionals. Accordingly, the participation of patients in decision-making has 

been encouraged, which reflects increased interest in what they may offer by virtue of their 

knowledge of health and illness (ibid.). 

While scholars have recognized the value of lay knowledge in scientific research, the challenges 

that the public face in providing valuable contributions have also been widely discussed. Some 

argued that, in scientific domains, the citizens’ lack of field-related knowledge vis-à-vis the 

academic expertise of professional scientists may be a barrier to crowdsourcing scientific research 

questions (Prior, 2003; Wolf & Rosenberg, 2012). Authors claimed that the public’s domain 
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knowledge is partial and rarely involves an understanding of the technical complexities (Prior, 

2003). They also criticized it for being idiosyncratic, as it only generates knowledge about the 

specific instance, and they raised questions as to the extent to which it can be generalized beyond 

the single individual (Prior, 2003). Some authors further argued that, being unfamiliar with the 

corpus of scientific knowledge and the prevailing theoretical concepts, the public may be unable to 

formulate research questions precisely and realistically enough (Wolf & Rosenberg, 2012). 

Additionally, their questions are likely to pursue problems that are already well-known, fads, and 

fashions, rather than suggesting novel avenues for exploration (ibid.). Despite these knowledge-

based barriers to involving patients in scientific research, Prior (2003, p. 77) argued that “there is 

an authentic voice to hear once we remove the obstacles to hearing it”.  

 

2.5 Misalignment of Scientific and Societal Interests 

As scholars acknowledged the potentially valuable contributions of citizens, public involvement in 

scientific research has attracted academic attention and several modes of collaborative research 

have been proposed. For example, the National Institute of Health Research (NIHR) established a 

formal requirement for the involvement of patients and other members of the public in the research 

projects it funds (Britten & Manguire, 2016). Although the value of the contributions of the public 

to science has been recognized, citizens tend to be involved primarily in well-structured data 

collection and analysis tasks which are beyond the capacity of a limited team of researchers 

(Franzoni & Sauermann, 2014). This has been exacerbated by the recent societal and technological 

changes, which have provided opportunities to increase the number and scope of citizen science 

projects that crowdsource data collection over wide geographical areas (Schäfer & Kieslinger, 

2016). Yet, problem definition has remained the sole purview of the professional scientists and the 

research questions investigated reflect academic interests, rather than the concerns of the consumers 

(ibid.).  

This has contributed to the development of an increasing gap between what the scientific 

community does and what society needs, which has been a matter of debate in existing literature on 

knowledge production and citizen science. Professional scientists have been accused of failing to 

address those issues that are most urgent to the public and to generate solutions relevant to society 

(Fischer, 2000, p. 31; Wolf & Rosenberg, 2012). Research agendas tend to be “provider driven”, 

pursuing the interests and objectives of the commissioning organization, while they are not 
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responsive to the needs or desires of individuals as consumers of that research (Office of Science 

and Technology and the Wellcome Trust, 2001, p.318). This has been attributed to the fact that 

professionals generally receive rewards and authority from the élites who licence them, and thus 

pursue their interests and concerns in their research activities (Fischer, 2000, p. 31). Scientists have 

been described as persisting in a “closed loop”, producing research in response to other researchers’ 

studies, instead of exposing themselves to the real life of the public, thinking of them as recipients, 

and defining research problems with them (Kieser & Leiner, 2012). Their primary concerns are the 

desire to publish their work in specialized research journals and scientific credibility, while they do 

not consider that it is their task to deal with societal issues (Office of Science and Technology and 

the Wellcome Trust, 2001). For all these reasons, they are perceived as more interested in 

increasing their own authority and wealth than in devoting themselves to society and its concerns, 

which has been referred to as the “tyranny of expertise” (Fischer, 2000, p. 30). 

The misalignment between the interests of researchers and consumers of research has also been 

recognized in management science, where it is referred to as the “rigor-relevance gap” (Kieser & 

Leiner, 2012; Wolf & Rosenberg, 2012). Management researchers have been accused of practicing 

their science in detachment from the real world of managerial practice, pursuing scientific rigor 

while disregarding practical relevance. They allegedly infer their research questions from the 

scientific discourse, which are less likely to solve managerial needs or practical problems (ibid.; 

(Van de Ven & Johnson, 2006). This gap between academics and the public, and between 

management researchers and practitioners, has been described by critics as a “knowledge 

production problem”, whereby scientists produce knowledge that does not sufficiently address the 

concerns of society (Van de Ven & Johnson, 2006, p.803). 

Recently, members of the scientific community have started to expose themselves to the world of 

practice in order to define research questions that have a practical focus, along with theoretical 

relevance. Despite these attempts to involve the voice of non-scientists in the conceptual phase to a 

certain extent, authors described the communication difficulties that exist between scholars and 

citizens (Wolf & Rosenberg, 2012). Indeed, they argued that the scientific community is largely 

self-referential and tends to filter information received from the world of practice (ibid.). This is 

related to discussions of a misalignment between the goal categories of scientific rigor and practical 

relevance. On the one hand, scientific rigor demands that studies solidly build upon existing 

theories, specifying assumptions and logically deriving predictions from existing research results 

(ibid.). On the other hand, practically-relevant studies should focus on challenges that practitioners 
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are confronted with, on success dimensions that they are interested in, and on variables that they 

can design (Wolf & Rosenberg, 2012). These dimensions of practical relevance may be at odds with 

the requirements of scientific rigor, leading to a misalignment between the world of science and 

practice.  

 

2.6 Developing Research Questions and Problem Finding 

Defining the research question is a fundamental step in the scientific research process, which 

provides guidance for the type of knowledge that will be generated. “Asking the right questions” is 

considered by some as more valuable than finding solutions (Price & Christenson, 2013, p.306). It 

has been explored in literature as “problem finding”, defined as the process of defining goals and 

objectives and designing a plan to direct the problem-solving effort (Reiter-Palmon, Mumford, 

Boes, Runco, & American Institutes for Research, 1997). Traditionally, problem finding has been 

subdivided into two stages, namely anticipating a problem, or identifying one in the environment 

where none existed, and structuring and defining the problem in a way that is useful for subsequent 

problem solving (Reiter-Palmon, 2011). These have been referred to as problem recognition or 

ideation phase and problem definition phase, respectively (ibid.). 

Based upon this widely accepted definition in literature, the present study identifies, distinguishes, 

and explores two separate stages of the process of producing questions for scientific research, 

namely generating and formulating the research question. For the purposes of this study, the first is 

defined as recognizing that a problem exists in the environment that requires investigation and 

solution by researchers in the field, which is often not clearly identified or even known. The latter 

involves altering, structuring, and defining the previously identified problem to make it workable, 

as well as translating the problem into a written formula that can be communicated to researchers, 

before solutions are attempted (Reiter-Palmon, 2011).  
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3. A Theoretical Framework of Mechanisms 

A literature review is conducted to collect, appraise, and synthesize the results of previous studies 

relevant to the research topic. Based upon the two-fold categorization of problem finding, the 

review focuses on two primary areas, namely creative idea generation and formulating well-built 

research questions. The key characteristics of “good” research questions are also searched for in the 

literature. The literature review provides a rich foundation for the development of a theoretical 

framework of 10 mechanisms that enhance the ability of citizens to generate and formulate novel, 

well-built scientific research questions. 

 

3.1 Generation of Research Questions 

The generation stage is concerned with the ideation of a novel problem, which requires 

investigation, discussion, and solution by researchers, or the recognition of an existing one. While 

creativity research primarily focuses on problem solving, early studies have argued that this 

preliminary phase of problem finding also requires creative thinking (Volkema, 1995). Creativity 

has been defined as “the ability to produce work that is novel (original, unique) and useful” (Hao, 

et al., 2016, p. 30), which can take the form of products, ideas, solution alternatives, problem 

formulations, or research questions (Keeney & Evans, 1993). Similarly, early studies pointed out 

that “becoming sensitive to problems, deficiencies, gaps in knowledge, missing elements, 

disharmonies, and so on” – finding the problem – requires creative thinking (Liu & Lin, 2014, 

p.1553).  

These definitions point to the fact that individuals need to be creative in the first phase of scientific 

research in order to identify a problem that needs investigation (Hao, et al., 2016). Based upon these 

findings, literature on creativity and idea generation has been reviewed for the purpose of 

hypothesizing mechanisms that enhance the citizens’ ability to generate research questions. In 

particular, the present study builds upon previous componential models of creativity (Amabile, 

1983; Sternberg, 2006; Liu & Lin, 2014). Amabile’s (1983) threefold framework consists of 

domain-relevant knowledge and technical skills, appropriate cognitive style and heuristics, and task 

motivation. It is in line with other studies, which identified knowledge, intellectual abilities and 

thinking styles, and personality and motivation as fundamental resources for creative performance 

(Sternberg, 2006; Liu & Lin, 2014). Accordingly, the theoretical framework of mechanisms for 
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generating research questions presented in this study is structured into three categories, which 

influence three commonly-reported elements of creativity, namely domain knowledge, thinking 

skills, and motivation. It is outlined in Table 1 and graphically visualized in Figure 1. 

Figure 2: Theoretical Framework of Mechanisms for the Generation of Research Questions 

 

 

Source: Cattani, S., Villani, C. 
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Table 1: Summary of Theory-based Mechanisms for the Generation of Research Questions 

Mechanism Description 

Knowledge 

T.G.1 
Bi-directional Dialogue 

with Experts 

Acquire some level of domain knowledge through a bi-

directional, co-constructing dialogue with scientists, 

mediated by bilingual facilitators 

T.G.2 Externalization 
Collective discussion of the topic through metaphors and 

analogies in a climate of trust and intimacy 

Thinking Skills 

T.G.3 Brainstorming 

Exert persistent effort in producing many ideas, building 

upon the previously generated ones, while deferring self-

criticism 

T.G.4 Problem Restatement 

Think in terms of opportunities and task objectives to 

generate multiple, broader restatements of the initial 

problem situation, while deferring self-criticism 

T.G.5 
Group-level 

Brainstorming  

Brainstorming sessions in small, heterogeneous groups, 

characterized by cognitive diversity and membership 

changes 

T.G.6 

Introducing Diverse Cues 

and Providing Abstract 

Instructions 

Expose to diverse information cues that are not directly 

relevant to the problem and provide instructions intended to 

encourage an abstract approach to the task 

Motivation 

T.G.7 

Identifying Hooks and 

Leveraging Communities 

of Enthusiasts 

Leverage the inherent interest of communities of enthusiasts 

or increase one’s interest in science by emphasizing the 

usefulness of the research project for his/her everyday life 

T.G.8 

Relationship and 

Communication with 

Scientists 

Establish a relationship based on transparency, trust, and 

willingness to learn, educate, and communicate success 

stories  

Source: Cattani, S., Villani, C. 
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3.1.1 Knowledge 

In creativity literature, it has been argued that the type of knowledge available that can be retrieved 

during idea generation impacts the novelty of the outcomes (Hao, 2010). In this relation, scholars 

have investigated the nature of the knowledge possessed by citizens. On the one hand, laypeople 

lack, by definition, an extensive theoretical understanding of the research domain. On the other 

hand, they are holders of practical, experience-based knowledge, which entails relevant insights that 

are difficult to detect by scientists (Collins & Evans, 2002; Villarroel, 2014). Yet, this knowledge 

includes a tacit component which is generally difficult to codify, does not travel beyond the 

individual itself, and may even be unaware (Seidler-de Alwis & Hartmann, 2008). The following 

sections explore more thoroughly these two knowledge-related barriers and their impact on 

creativity, and suggest mechanisms that – by virtue of their influence on the knowledge component 

– enhance the ability of citizens to generate research questions. 

 

3.1.1.1 Acquiring Domain Knowledge  

Studies of creativity have suggested that some level of understanding of the research subject is a 

prerequisite for creative production, and it has a positive impact on the novelty of the outcomes 

(Hao, 2010). According to Sternberg (2006), “one needs to know enough about a field to move it 

forward”, which means that knowledge about a domain is necessary to generate novel ideas, make 

outstanding contributions, and advance the research field (Hao, 2010). Similarly, Liu and Lin 

(2014) argued that, in order to be creative, knowledge of the subject is necessary to identify 

questions that have not been answered and appreciate how they can be addressed. In studies of 

creative thought, domain knowledge has been defined as “extensive, elaborate, well-organized, 

interconnected, and easily accessible knowledge structures in one domain” (Hao, 2010, p. 237). 

These include “facts, principles, opinions about various questions in the domain, knowledge of 

paradigms, performance “scripts” for solving problems in the domain, and aesthetic criteria”, and 

they are derived from innate cognitive and perceptual skills, as well as from education in the 

domain (Amabile, 1983, p. 363). Authors have found that individuals who are familiar and 

knowledgeable about a domain exhibit better performance in finding novel scientific problems, 

compared to those who are not (Hao, 2010).  
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Antithetical views on the role of domain knowledge in creative performance have also been 

advanced in literature. Sternberg (2006) suggested that domain knowledge may be a double-edged 

sword in creative thought, restricting people’s thinking and providing them with a narrow set of 

possibilities to consider (ibid.; Hao, 2010). Similarly, Reiter-Palmon (2011) observed that expert 

scientists are likely to evaluate problems automatically, given their similarity to problems that they 

have encountered and solved in the past. This negative view of domain knowledge as detrimental to 

creativity was undermined by Amabile (1983), who emphasized that, if domain-relevant 

information is organized, stored, and used appropriately, it has a positive impact creative tasks.  

Scohlars agree that laypeople are not biased or constrained by previous dominant knowledge 

structures in their evaluation of problems, which points to their potential to generate more novel 

research questions (Reiter-Palmon, 2011). Yet, they must be provided with enough expertise to 

appreciate the problem situation, as well as to activate and use multiple knowledge structures in 

their idea generation activity (ibid.). The logic underlying this mechanism is that, in creative 

processes, existing knowledge is retrieved from memory and ideas are generated building on the 

knowledge that is retrieved (Nijstad, De Dreu, Rietzschel, & Baas, 2010). This process has been 

described by several models of creativity, and it provides an explanation for why the type of 

available knowledge has an impact on the novelty of the outcomes. According to these models, 

creativity involves retrieving knowledge structures stored in memory, forming simple associations 

among them, and synthesizing them into a novel idea (Nijstad, et al., 2010). Authors have suggested 

that, as people attend to and perceive a gap in the environment, knowledge structures that were 

associated with a specific cue in the past are activated and integrated into new, original ones (ibid). 

 

Bi-directional Dialogue with Experts [T.G.1] 

Given that ideas are the result of the structures that individuals activate and integrate, authors have 

argued that providing citizens with knowledge on the subject makes them better equipped to come 

up with attractive scientific research questions (Hao, 2010). Indeed, the studies of Ward (2008) and 

Hao (2010) observed that different heuristics may be used in creative thinking depending on the 

structure of the available knowledge. They argued that, if individuals activate domain knowledge, 

which is well-organized according to general principles, they are more likely to generate novel 

research questions, compared to if they relied on specific, narrowly applicable collections of facts 

(ibid.). Indeed, as existing knowledge is activated based on similarity with cues perceived in the 
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environment, they are more likely to use more structures and to rely on more abstract principles, 

yielding more novel research questions as a result (ibid.; Reiter-Palmon, 2011).  

Despite the potential benefits of providing the public with domain knowldge, researchers argued 

that scientists may face difficulties in transferring knowledge and discoveries to third parties – 

which is referred to as the stickiness of knowledge (Blackman & Benson, 2010; Seidler-de Alwis & 

Hartmann, 2008). They argued that knowledge transfer will be more problematic when source and 

recipient, namely the scientists and the public, operate in different contexts and speak different 

languages (ibid.). Several barriers have been identified in literature on knowledge management; yet, 

the following discussion solely focuses on the recipient side, as this paper adopts the perspective of 

the citizens. The recipients may lack motivation and absorptive capacity due to the complexity and 

formality of concepts, language, and medium of communication used. Indeed, academic papers and 

research publications are perceived as formal, as they use a specific language, and often refer to 

previous theories, methods, and findings, and they are not easily available (Blackman & Benson, 

2010). Social dimensions may also aggravate the communication difficulties, as the public may be 

afraid of appearing ridiculous, and therefore avoid actively engaging with experts in the learning 

process (Kieser & Leiner, 2012).  

Given these stickiness factors, science communicators outlined some techniques to facilitate the 

education of the public. They suggested that knowledge should be transferred through a bi-

directional dialogue and a dynamic process of co-construction of knowledge (Blackman & Benson, 

2010). This should replace the traditional top-down model of “teaching people science”, known as 

“the deficit model”, whereby scientists, a separate community of practice, report to the public and 

distribute knowledge (Office of Science and Technology and the Wellcome Trust, 2001, p. 317). 

This form of communication is considered inappropriate to learning and unlikely to draw a wider 

range of people into scientific research and debates (ibid.). Instead, authors have suggested that 

scientists should engage in a joint, multifaceted dialogue with the public in order to facilitate 

absorption of the learnings into the recipient’s own knowledge context (Kieser & Leiner, 2012). 

Some proposed less formal interaction, lectures, and group discussions as a means to achieve this 

type of dialogue, while others recommended forum discussions in which researchers share their 

intermediate results and discuss them with the public along the way (ibid., Blackman & Benson, 

2010).  
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Along with bi-directionality and co-construction, some authors identified two further characteristics 

of the expert-citizen dialogue, namely defining vocabularies and applying metaphors (Kieser & 

Leiner, 2012). Gülich (2003, p. 236) provided a more detailed description of these two components, 

which she referred to as “reformulation” and “illustration”. According to the author, combining 

colloquial and technical language, as well as using metaphors, scenarios, and exemplifications, are 

useful to translate abstract concepts into concrete ideas. Finally, other authors emphasized the role 

of “bilingual facilitators” with “interactional expertise” in fostering a mutual understanding and 

effective communication (Kieser & Leiner, 2012, p. 23). Indeed, these individuals are equipped 

with a deep understanding of both the source and the recipient’s contexts, which enables them to 

transform factual statements in one into meaningful metaphors in the other (ibid.). 

 

3.1.1.2 Sharing Tacit Knowledge  

Externalization [T.G.2] 

Scholars have argued that the citizens’ experience-based knowledge consists of an explicit and a 

tacit dimension. The first comprises facts and propositions that are aware, widely known, and can 

be easily codified, articulated, and shared in scientific formula, laws, and theories (Seidler-de Alwis 

& Hartmann, 2008; Analoui, Sambrook, & Doloriert, 2014). The latter, instead, refers to knowledge 

that cannot be easily expressed in explicit form, including skills, practices, ideas, and experiences, 

which are highly personal and rooted in action, values, and emotions (ibid.). The concept of tacit 

knowledge has been widely discussed in clinical settings, where Pols (2013) identified two types of 

tacit patient knowledge. According to the author, patients have behavioral knowledge of skills and 

automatic routines, learned and trained in their daily life with the disease, as well as practical, 

contextual knowledge about how each situation should be interpreted and acted upon (ibid.). Hence, 

while the lay public knowledge entails relevant insights that may be difficult to detect by scientists, 

it has a tacit component that generally does not travel beyond the individuals themselves, or may 

even be unaware to them. Indeed, as pointed out by Seidler-de Alwis and Hartmann (2008, p. 135) 

the public may “know more that [they] can tell”.  

Therefore, studies have explored ways to enable citizens to access, use, and express relevant 

experience-based knowledge. Goffin and Mitchell (2017, p. 170) suggested a technique for 

articulating tacit knowledge into explicit concepts, which they referred to as “externalization”. The 
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authors argued that written expressions are often inadequate and insufficient to convert tacit 

knowledge into articulable knowledge. Instead, they found that discussing and collectively 

reflecting on such shortcomings through metaphors, stories, and analogies can make insider 

knowledge understandable to outsiders (ibid.). Other scholars within the knowledge management 

literature emphasized the importance of interaction, compared to isolation (Seidler-de Alwis & 

Hartmann, 2008). Seidler-de Alwis and Hartmann (2008) found that interpersonal relationships and 

emotional factors, such as power, trust, personal likes and dislikes, and apathetic attitudes, may 

represent barriers to the expression of tacit knowledge. In response to this, they suggested that 

interaction in an informal setting and in a climate of openness and trust is important to encourage 

people to share tacit knowledge (ibid.). The role of personal contacts and interpersonal relationships 

was also emphasized by Analoui, Sambrook and Doloriert (2014), who studied group work as a 

mechanism to maximize tacit knowledge sharing among students. The authors argued that group 

work effectiveness depends upon the formation of groups where a climate of trust encourages 

participants to share their insights. This requires interacting with individuals they feel closer to, 

compared to individuals they see as competent, and the use of icebreakers to establish openness and 

trust among group members (ibid.).  

 

3.1.2 Thinking Skills 

Studies of creativity have examined the role that intellectual skills and thinking styles exert in the 

creative performance (Amabile, 1983; Sternberg, 2006; Liu and Lin, 2014). The process of 

generating ideas has been described as consisting of two cognitive tasks, namely retrieving existing 

knowledge structures from memory and integrating them into novel ideas (Paulus & Brown, 2007). 

Studies have primarily focused on divergent thinking, which, in problem finding, is used to activate, 

select, and retrieve multiple knowledge structures from memory (Reiter-Palmon, 2011; Hao et al., 

2016).  

Scholars have identified two components of divergent thinking, namely fluency, or the ability to 

quickly generate a large quantity of ideas, and flexibility, or the ability to simultaneously consider 

ideas in various categories. These components point to two different processes that may result in the 

generation of original ideas, referred to as “cognitive persistence” and “cognitive flexibility” within 

the dual pathway creativity model (Nijstad et al., 2010, p. 42). The first, cognitive persistence, 

fosters creativity through sustained, focused effort and systematic, incremental exploration of few 
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categories. As this systematic thinking initially leads to ideas closely related to existing concepts, 

persistence is required to generate more original ideas, after the more readily available ones have 

been explored and discarded (ibid; Ward, 2008). The second, cognitive flexibility, promotes 

creativity through broad attentional focus, remote associations, and flexible switching among more 

distant categories. It is associated with reduced latent inhibition, or the ability to notice supposedly 

irrelevant stimuli in the environment, which results in the generation of more original associations 

and ideas that are more remotely related to existing concepts (ibid.). 

Based upon these dual pathways to divergent thinking, the mechanisms that operate on the citizens’ 

thinking skills to enhance the generation of novel research questions are further divided into two 

subcategories. These mechanisms are described more thoroughly in the following sections. 

 

3.1.2.1 Cognitive Persistence  

Brainstorming [T.G.3] 

Research on brainstorming is primarily concerned with problem-solving tasks. Yet, Osborn, who is 

credited for developing brainstorming, pointed out that the same approach can be applied at the 

problem finding stage to produce a wide range of interpretations of the problem (Volkema, 1995). 

Defined as a “free-flowing burst of ideas” (Paulus & Brown, 2007, p. 250), this mechanism is 

based on the assumption that people will come up with more creative outcomes when they are 

induced to exert more effort and produce large quantities of ideas (Montag-Smith & Maertz Jr., 

2017). Indeed, people initially generate few highly-accessible ideas with the least effort possible, 

relying on specific, well-known exemplars and habitual thoughts, while novel research questions 

tend to be generated later in the process (Nijstad et al., 2010) – as Ward’s (2008) path of least 

resistance model illustrates. This is due to the associative nature of memory, whereby individuals 

tend to generate related ideas from the same cluster, and therefore persistence is needed to continue 

the task for a longer period of time (Paulus & Brown, 2007). Keeney and Evans (1993) also 

suggested that, if more ideas are produced, the likelihood that one of them will lead to a creative 

problem definition, and research question, is higher. Brainstorming can be performed both at the 

individual and group level, whereby the latter is likely to be more effective, as groups are able to 

generate a larger quantity of ideas and continue for longer periods of time than a single individual 

(ibid.).  
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Problem Restatement [T.G.4] 

In literature on problem finding, active participation in the act of constructing the problem is 

considered a necessary component, increasing the creativity of the process and of the result. This is 

referred to by Reiter-Palmon and colleagues (1997) as active engagement in problem finding, which 

is distinguished from passively identifying problems through automatic application of a knowledge 

structure. Keeney and Evans (1993) and Volkema (1995) emphasized the importance of moving 

beyond the “problem-as-given” that people may discover or be presented with. This requires that 

citizens actively engage in the process of generating multiple restatements of the problem situation, 

rather than taking the initial one as definitive and unquestionable, defined by the authors as a form 

of cultural or environmental block (ibid.). The logic underlying this mechanism is that multiple, 

broader interpretations of the problem produce a new range of solution sets, increasing the 

likelihood of finding opportunities. In this relation, the authors suggested that problem situations 

should be thought of as a search for opportunities where time and effort can be productively 

invested (Keeney & Evans, 1993; Volkema, 1995).  

Some techniques to think about and frame problems as opportunities were proposed in literature. 

Reiter-Palmon and colleagues (1997) suggested that individuals should be instructed to think about 

the problem scenario, identify goals, and write down multiple possible restatements, prior to 

proceeding to solving the problem. Similarly, Volkema (1995) argued that individuals should be 

encouraged to reflect upon the objectives of the task by asking themselves: “What are we trying to 

accomplish?” or “What is our purpose?”. This ensures that perceptual blocks are reduced, 

assumptions about the initial problem are challenged, and broader interpretations are produced, 

opening the problem to novel solution sets (Keeney & Evans, 1993). Volkema (1995) further 

suggested to create a hierarchy of problem statements in order to ensure that both narrow and broad 

scopes are represented. Finally, these studies emphasized that people should be allotted sufficient 

time to challenge the initial problems and to translate them into opportunities. They should also be 

encouraged to generate as many problem statements as possible while avoiding self-criticism, 

which is the primary psychological block to creative thinking (ibid.). 
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3.1.2.2 Cognitive Flexibility 

Group-level Brainstorming [T.G.5] 

Brainstorming enhances creative thinking not only through a “free-flowing burst of ideas”, but, if 

performed in a group context, it also operates on the cognitive dimension of flexibility (Paulus & 

Brown, 2007, p. 250). By exposing participants to the ideas suggested by others and encouraging 

them to build upon them, group-level brainstorming may activate ideas from one’s less accessible 

areas of knowledge, rather than from the same cluster (ibid.). The underlying logic is that people are 

able to spawn associations upon ideas expressed by others to develop more creative ones, which 

Dugosh and colleagues (2000) referred to as the chain reaction mechanism.  

The flexibility of thinking is particularly enhanced if groups are heterogeneous and cognitively 

diverse. Indeed, if members have different backgrounds, knowledge, and experiences, they are 

likely to share a greater variety of ideas, which activate knowledge structures in multiple categories 

(Paulus & Brown, 2007; Reiter-Palmon, Herman, & Yammarino, 2008). In addition, if groups are 

heterogeneous, there is a higher likelihood that at least one member can relate to the ideas advanced 

by others, bringing value to the whole group (Reiter-Palmon et al., 2008). Team homogeneity, 

instead, was found to lead to automatic selection of the shared knowledge structures and to routine, 

rather than creative, ideas (ibid.). In line with these findings on the diversity of group composition, 

Choi and Thompson (2005) analyzed the potential benefits of membership changes in groups. The 

authors argued that modifying the groups composition increases cognitive diversity, motivation, and 

commitment, which yield positive outcomes in terms of novelty. This undermines the common 

understanding that membership changes hinder the creative performance (ibid.). Yet, previous 

studies also argued that some similarity and conceptual overlap is needed to effectively exchange 

ideas (Paulus & Brown, 2007). This ensures that the ideas generated by one have at least some 

connections to the knowledge structures possessed by the other members, and therefore lead to the 

proliferation of additional ideas (ibid.).   

While being exposed to the inputs of others holds the potential to improve idea generation, 

researchers also pointed to several barriers that may reduce productivity and creativity at the group 

level (Montag-Smith & Maertz Jr., 2017; Paulus & Brown, 2007). They argued that group members 

may be reticent to share their feelings and thoughts with others for fear of their judgment – referred 

to as the “non-participation pattern” (Reiter-Palmon, et al., 2008, p. 231) or “evaluation 

apprehension” (Paulus & Brown, 2007, p. 250). The group members also risk forgetting their ideas 
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while waiting for their turn, due to the social convention of conversational turn-taking, and they pay 

attention to phrasing them in the socially approved language (Paulus & Brown, 2007). For these 

reasons, some researchers raised the critique that group work may not outperform individual 

brainstorming, while others proposed possible solutions to prevent the emergence of these 

situations. They suggested that drastically reducing the group size can give the participants a sense 

of comfort, increasing their willingness to share their experience and ideas (Reiter-Palmon et al., 

2008). Structural constraints may be overcome by encouraging participants to write down idea as 

soon as they emerge or by employing an electronic form of brainstorming, which reduce the loss in 

brainstorming productivity (ibid.). 

Whether brainstorming is performed at the individual or group level, two conditions have been 

discussed in literature which enhance the effectiveness of the mechanisms, namely time allocation 

and deferral of self-criticism. Individuals should be given enough time to reprocess the ideas shared 

and integrate them with their own knowledge, and they should be encouraged to share as many 

ideas as possible without fear of criticism (Volkema, 1995; Paulus & Brown, 2007).  

 

Introducing Diverse Cues and Providing Abstract Instructions [T.G.6] 

Some studies have explored the role of the type of information available during idea generation 

(Montag-Smith & Maertz Jr., 2017). Montag-Smith and Maertz Jr. (2017) distinguished between 

factual information, which is directly relevant for coming up with a problem, and range 

information, which may seem irrelevant and requires a more abstract linkage to the problem. Their 

study found that the latter induce individuals to activate and develop ideas from new semantic 

clusters, which represents greater flexibility and enhances the novelty of the outcomes. The former, 

instead, spurs many associations within a limited number of categories, which results in similar, less 

original ideas (Reiter-Palmon, et al., 1997; Montag-Smith & Maertz Jr., 2017). Based on these 

results, the authors argued that introducing range information during creative tasks can enhance 

cognitive flexibility, and the novelty of the outcomes (Montag-Smith & Maertz Jr., 2017). These 

findings are consistent with the discussion of group-level brainstorming, which relies on the idea 

that being exposed to the ideas of others, or divergent stimuli, influences creative thinking. Yet, 

Reiter-Palmon and colleagues (1997) found that, although a wider range of information may be 

beneficial to creative thinking, this is conditional on the fact that the individual possesses sufficient 

processing skills to capitalize on the multiple knowledge structures available.  
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While some studies explored the role of factual and range information, others discussed the effect 

of relying on abstract, principle-based information or on well-known, specific instances in idea 

generation. Authors argued that, when generating ideas, people tend to retrieve specific, well-

known exemplars from the domain as a starting point, and to project some of their key features on 

the new idea (Hao, 2016). Yet, they found that individuals relying on more abstract information in 

creative tasks produce novel ideas that deviate from the properties of existing exemplars in the 

domain (Ward, Patterson, & Sifonis, 2004; Ward, 2008). Given that abstract information are more 

likely to lead to more novel ideas, Ward and colleagues (2004) suggested that individuals can be 

induced to consult more abstract information through explicit instructions. This mechanism builds 

on the idea that it is possible to influence the type of knowledge people retrieve by providing 

instructions. These encourage people to interpret, formulate, and define the task at a more abstract 

level and to rely on more abstract information (Ward, et al., 2004). This ensures that individuals 

have a greater tendency to project novel variations in the ideas generated. Presenting individuals 

with examples, instead, induces them to project their properties on the new ideas being developed, 

which eventually conform to the examples (Hao, 2010; Smith, Ward, & Schumacher, 1993). Hence, 

while specific information and examples may be given to individuals to enhance the flow of useful 

ideas, for example by displaying successful approaches, outcomes, or pitfalls of prior work, they 

have a constraining effect on creativity (ibid.).  

Researchers also observed that individuals equipped with domain knowledge are naturally more 

inclined to rely on more abstract, well-organized knowledge, without the need for instructional 

manipulation (Ward, 2008). Indeed, they possess abstract, principle-based representations, which 

are more easily accessible. The study of Hao (2010) examined the combined effect of domain 

knowledge and instructions on creative idea generation. The author found that the acquisition of 

knowledge in a particular domain is associated with the development of more abstract conceptual 

representations, and this can be paired with instructions that induce individuals to retrieve such 

abstract representations (ibid.).  

The general conclusion of these studies is that the type of information that is presented, activated, 

and retrieved by individuals in generating research questions has consequences for the novelty of 

the outcomes. In particular, diverse information cues encourage broader attentional focus and 

flexible switching among more distant categories, while abstract principles encourage projecting 

novel features in the ideas generated, leading to increased originality of the research questions 

generated. Specific, highly-accessible information and examples, instead, lead to conformity. 
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3.1.3 Motivation 

There is a large body of literature on citizens’ motivations for participating in scientific research, as 

volunteer recruitment and retention are key to the success and sustainability of citizen science 

projects. Studies have identified a variety of motivations, among which the desire to make a 

contribution to scientific research, personal interest in the scientific content of the project, and 

identification with its goals seem be the most frequently mentioned (Raddick, et al., 2013). Other 

motivations include learning new skills, community and interaction, gaming and entertainment, 

personal satisfaction and public recognition, environmental concerns, and altruistic reasons (Martin, 

et al., 2016). A study by Rotman and colleagues (2014) also explored the long-term motivations for 

citizen science and found that establishing trust and a personal relationship between scientists and 

volunteers is needed to retain participation over long periods of time. Setting clear, shared goals, 

communicating regularly and in an understandable language, acknowledging contributions and 

attributing credit, educating and mentoring were also found to encourage long-term commitment to 

the task (ibid.).  

Most researchers have investigated motivations for participating in computationally difficult and 

time-consuming tasks. Yet, indications as to the types of motivation that are most effective in the 

context of creative work can be derived from creativity literature (Amabile, 1983; Sternberg, 2006). 

Studies have found that people tend to engage in creative tasks – including, for example, the 

generation of research questions – conditional on the fact that they are inherently enjoyable and 

interesting, rather than due to potential financial or social rewards (Sternberg, 2006). In particular, 

two dimensions of intrinsic motivation have been identified, namely the citizens’ interest and 

attitude towards the task and their perceived own ability to contribute to science, related to 

perceived constraints in the social environment (Amabile, 1983).  

 

3.1.3.1 Interest 

Identifying Hooks and Leveraging Communities of Enthusiasts [T.G.7] 

Within discussions of the citizens’ attitude and interest towards science, a report by the British 

Office of Science and Technology and The Wellcome Trust (2001) identified that the greatest 

interest was elicited by topics perceived to be of greatest potential benefit and most familiar to the 

public’s everyday life. Based on these findings, the authors suggested identifying “hooks” that 
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connect scientific topics with people’s everyday concerns, placing science into a real-life context 

and raising awareness of its role for their well-being (ibid., p. 317). In this relation, Prestopnik and 

Crowston (2011) suggested that research topics within inherently interesting or clearly useful 

domains may capitalize on the interest and altruism of a community of enthusiasts, which may be 

sufficient to initiate and retain engagement. If the scientific project has an established community of 

interest, it may not be necessary to design mechanisms to motivate and engage participants (ibid.).  

 

3.1.3.2 Perceived Self-Efficacy  

Relationship and Communication with Scientists [T.G.8] 

Some studies have found that the individuals’ perceived self-efficacy, or their perceived knowledge 

and ability to perform the task, is an important component of motivation, and represents the most 

influential barrier to participation (Martin, et al., 2016; Raddick, et al., 2013). In line with these 

findings, the British Office of Science and Technology and The Wellcome Trust (2001) reported 

that people generally underestimate their knowledge about science, considering it too specialized 

for people to understand. To overcome this barrier, researchers have suggested that educating 

volunteers and clearly communicating the level of knowledge required are likely to enhance their 

confidence in the ability to participate. For example, communicating success stories about previous 

participants may be a useful mechanism to portray tangible contributions to science as a realistic 

outcome, and thereby enhance motivation (Martin et al., 2016). Ruiz-Mallén and colleagues (2016) 

suggested further elements that may increase the public’s confidence in their ability to collaborate 

to citizen science. These include the establishment of a relationship based on transparency and trust, 

as well as the avoidance of a top-down approach to communication, in which scientists are holders 

of knowledge while citizens are learners. The authors reported that, if scientists show interest in the 

ideas expressed by the public and willingness to learn from them, the perceived self-efficacy of the 

latter increases (ibid.).  

 

3.2 Characteristics of Good Research Questions 

The formulation of well-built research questions has been a topic for discussion in literature, as 

scholars recognized that it is key to high-quality scientific research, for three main reasons. First, it 
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provides a clear focus and direction for the subsequent literature search, ensuring that it is based on 

key terms and that it pursues relevant ideas (Considine, Shaban, Fry, & Curtis, 2017). A poorly 

defined question, instead, is likely to be conducive to inefficiencies in the research process and 

vague, broad conclusions (ibid.). Second, it provides a clear summary of the research project, 

enabling the readers to immediately identify the topic of the study and determine whether it is 

applicable to their own purposes (Anastasiadis, Rajan, & Winchester, 2015). Third, it requires the 

researcher to systematically explore and specify the hypotheses, objectives, and research design 

needed to secure a solution, ensuring that the study is well-conceived (ibid.).  

In order to yield these benefits, research questions must fulfill a number of criteria. Research into 

the topic of formulating well-built research questions has been conducted primarily in the field of 

evidence-based medicine (EBM) and clinical research questions. EBM aims at finding, appraising, 

and using research findings in clinical practice and decisions, and therefore it requires converting 

information needs from practice into clear questions for research (Price & Christenson, 2013; 

Booth, 2006). EBM research is not concerned with the ideation phase of producing research 

questions (Booth, 2006; Anastasiadis, et al., 2015). Instead, its emphasis is on formulating focused, 

structured research questions, and therefore scholars have been defining criteria that research 

questions must fulfill to be defined as “good” (ibid.). 

According to Anastasiadis and colleagues (2015), research questions should be feasible, interesting, 

novel, ethical, and relevant. This implies that research questions are feasible in terms of time, 

human resources, and funding, and they are appealing to the scientific and clinical community to 

secure recruitment, support, and effort in the research project. They should seek to support, refute, 

or build upon existing studies in an effort to reveal new findings, and they should be relevant to 

both current scientific knowledge and practice and policy formation. Finally, research questions 

should be answerable in an ethical manner, respecting moral principles (ibid.). O’Brien and DeSisto 

(2013) also emphasized that “good” research questions should be relevant, feasible, and ethical, and 

they identified two additional characteristics, namely researchability and focus. These criteria 

require that questions are clearly focused on the problem or phenomenon of interest and seek 

specific knowledge, and that they suggest the most appropriate research design, clearly identifying 

the variables of interest, the population to be studied, what data is needed, and how it will be 

collected (ibid.). These key aspects were also emphasized by Bragge (2010), who argued that good 

research questions require a process of specification and funneling, whereby the topic is narrowed 

down to smaller, more manageable topics. Formulating research questions according to these 
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criteria ensures that they are answerable from a research perspective, meaning that they are directly 

relevant to the problem, seek specific knowledge, and are phrased to facilitate adopting a 

methodology that is not too broad (Bragge, 2010; Flemming, 1998; Richardson, Wilson, Hayward, 

& Nishikawa, 1995).  

The topic of formulating well-built research questions has also been discussed in didactic literature, 

where scholars have sought to define what constitutes a “good” question in teaching. According to 

Jančařík and colleagues (2013), “good” questions are not meant to test the researcher’s knowledge 

and require more than providing a univocal answer by referring to factual knowledge. Instead, they 

should encourage interpretation, creativity, evaluation of alternative solutions, engagement in 

enquiry, learning, and gaining new knowledge (ibid.).  

 

3.3 Formulation of Research Questions 

Based upon the review of previous work on well-formulated clinical research questions, 

mechanisms are hypothesized that help citizens to frame “good” questions for scientific research. 

These include searching the topic to redefine its focus and providing a structure to facilitate its 

precise framing.  

Figure 3: Theoretical Framework of Mechanisms for the Formulation of Research Questions 

 

	
Source: Cattani, S., Villani, C. 
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Table 2: Summary of Theory-based Mechanisms for the Formulation of Research Questions 

 Mechanism Definition 

T.F.1 
Searching the 

Literature 

Conduct a quick, preliminary review of previous literature on the 

scientific topic at hand in order to specify the research question 

and redefine its focus 

T.F.2 Having a Structure  

Follow an explicit structure for formulating well-built research 

questions, such as the PICO framework with four clearly-defined 

components 

Source: Cattani, S., Villani, C. 

 

Searching the Literature [T.F.1] 

Researchers have argued that it may be difficult to focus the question until some background 

reading has been done (Anastasiadis, et al., 2015; Flemming, 1998). Hence, they emphasized the 

importance of searching the literature to identify what is already known about the subject and how 

it has been addressed by previous research publications (ibid.). While some authors have argued 

that a very thorough literature search should be conducted (Anastasiadis, et al., 2015), others have 

suggested that, at the early question definition stage, a “quick and dirty” literature search may be 

enough (Flemming, 1998, p. 37). The purpose is to retrieve existing publications in the particular 

area of interest to clarify and specify the research question, and to identify whether it has been 

already answered (Considine, et al., 2017). For instance, Bragge (2010) suggested performing a 

systematic database search to identify how many primary and secondary studies have addressed the 

topic, which specific subgroups of the population they have focused on, and whether it is feasible to 

answer the question using existing research, redefining its focus accordingly.  

 

Having a Structure [T.F.2] 

In order to help citizens to formulate a well-built research question, several authors have proposed 

that an explicit structure should be provided, which serves to break down the research idea into 

elements that compose a clear, answerable research question (Anastasiadis, et al., 2015; Booth, 
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2006). The most frequently cited template for well-formulated questions is the PICO framework, 

which was first developed by Richardson and colleagues (1995) in the field of clinical decision-

making, and later applied to numerous disciplines. The authors identified four key components of 

answerable clinical research questions: a population and/or problem being addressed, an 

intervention under consideration, a comparison intervention, if relevant, and an expected outcome. 

These elements are in line with the structure proposed by Flemming (1998), who describes the 

situation, the intervention and relative counter intervention, and the outcome as common elements 

of research questions. Hence, PICO questions have the following format: “In [population], what is 

the effect of [Intervention] on [Outcome], compared with [Comparison Intervention]?” (Bragge, 

2010, p. S4). Richardson and colleagues (1995, p. A13) suggested following two steps in building 

the question, first defining the “location”, or the broader topic, and later filling all four components 

explicitly. The objective of the PICO framework is to facilitate drilling down questions and 

specifying their key elements in order to force citizens to express the question with clarity, 

precision, and specificity (Considine, et al., 2017; Richardson, et al., 1995).
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4. Methodology 

4.1 Case Study Research Strategy 

The empirical research design relies on a case study of mechanisms that help students and student 

counsellors to generate and formulate questions for research in the clinical field of school anxiety 

disorders. This strategy enables the authors to investigate the research topic, crowdsourcing 

scientific research questions, in-depth within a real-life context, map common patterns, and identify 

mechanisms based on a generalization from a specific case (Saunders, Lewis, & Thornhill, 2016, p. 

185). For this reason, it is deemed useful for the preliminary, exploratory stage of the research 

project. Within this research strategy, the context of school anxiety disorders serves as an 

instrument for exploring the research phenomenon and developing a conceptual framework, while it 

is not the main focus of interest.  

The case study adopts an inductive approach to theory development, whereby data collection is 

used to identify thematic patterns in the dataset, form inductive inferences, and develop hypotheses 

to be tested by future research (Saunders, et al., p. 168, p. 185). It is beyond the objectives of the 

study, instead, to test and validate the mechanisms previously derived from theory through the 

empirical data. A qualitative research design is used, whereby data is collected through semi-

structured interviews of two key informant groups, namely lay experts (students and counsellors) 

and research design experts, and analyzed using qualitative procedures (Saunders, et al., 2016, p. 

168). The informant groups are asked to suggest mechanisms that they perceive as helpful in 

generating and formulating research questions, while the previously derived theoretical framework 

is not explicitly mentioned in order not to bias their answers. Semi-structured interviews and open-

ended questions give the participants the opportunity to respond in their own words and evoke 

meaningful, rich, sometimes unanticipated responses (Mack, Woodsong, MacQueen, Guest, & 

Namey, 2005, p. 4; Saunders, et al., 2016, pp. 174-175). Different views on the phenomenon are 

collected from the two informant groups and the data are allowed to “speak for themselves” by the 

emergence of thematic patterns (Suter, 2012, p. 346). This methodological choice yields a richer 

and more thorough understanding of the research topic, compared to the thin description resulting 

from fixed responses of quantitative methods (Saunders, et al., 2016, p. 174, 184; Mack et. al., 

2005, p. 4). 
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4.2 Research Context 

The research context of the present empirical study is stress and anxiety disorders among university 

students. It refers to several domains of academic and social distress that students experience during 

the school years, for instance transitions, academic pressures of meeting grade requirements, taking 

tests, learning volumes of material, and managing time, as well as peer relationships and self-

esteem (Beiter, et al., 2015). The context of this paper is delimited to two dimensions of the DASS 

scoring system, namely stress and anxiety (Psychology Foundation of Australia, 2014). These are 

associated with being tense, unable to relax, irritable, and easy to upset, or with feelings of 

apprehension, shakiness, breathing difficulties, and pounding heart, respectively (ibid.). In this 

paper, they will be referred to as “school anxiety”. The population that serves as basis for the case 

consists of students and student counsellors, who have valuable knowledge of school anxiety by 

virtue of their direct and/or indirect experience. By investigating the phenomenon in this clinical 

context, the authors identify mechanisms that enable this community of lay experts to generate and 

formulate novel questions for scientific research in the field of school anxiety disorders.  

The selection of research context and unit of analysis for the case study is enfolded into discussions 

of sampling and data collection, and is determined not only by the research objectives, but also by 

accessibility and time constraints (Pratt, 2016, p. 179). The first consideration made is that the 

authors have access to a large population of students. Therefore, a context is selected that students 

are likely to have personal experience with and find interesting, which guarantees that data can be 

collected from the unit of analysis. The context of school anxiety is preferred because of the 

prevalence of the problem among the accessible population, and the resulting sample size, as well 

as because of the likely willingness to openly and honestly talk about it. Extremely sensitive, 

personal, and controversial issues, instead, are considered less suitable for the current study because 

participants are likely to exchange common knowledge and to be reticent to share personal insights. 

They are also less common among the student population that the authors have access to. 

 

4.3 Data Collection 

This case study adopts a purposive sampling strategy to select a number of cases, based on a set of 

predetermined criteria, who are particularly informative to the research question and likely to yield 

rich, relevant information (Saunders, et al., p. 301; Mack, et al., 2005, p. 5). The sample consists of 
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two main informant groups, namely lay experts, including students and student counsellors, and 

research experts. The rationales and criteria for inclusion are described below. 

1. Lay experts. Students and student counsellors are recruited by virtue of their problem 

knowledge, acquired by direct and/or indirect experience with school anxiety. In the context 

of school anxiety disorders, they represent the patient and practitioner community, who have 

valuable experience-based expertise and need scientific research to be more respondent to 

their needs and concerns. As the purpose of the study is to identify mechanisms that influence 

the ability of lay experts to generate and formulate research questions, they can provide 

valuable opinions, experiences, and insights as to what they perceive as helpful. They are also 

likely to be interested and involved with the topic and willing to share their experiences and 

opinions.  

2. Research experts. They are recruited by virtue of their theoretical knowledge about the 

generation and formulation of research questions, while they do not belong to the scientific 

community of school anxiety research. Indeed, the objective of this study is to identify 

mechanisms that help citizens to develop research questions, while the authors are not 

interested into what may help researchers to solicit contributions from the public. The primary 

selection criteria for research experts is that they have been involved in research projects and 

have written and published research articles. Preferably, they are experts in research design, 

research methods, or similar areas, and thus can provide valuable insights into the topic of 

defining research questions. Secondly, research experts are preferred who have an interest in 

crowdsourcing, creativity, or citizen science, which increases the likelihood that they are 

willing to participate to the project. 

Sample participants are purposively selected from these two groups. A heterogeneous purposive 

sampling strategy is adopted, whereby the authors recruit participants with sufficiently diverse 

characteristics in order to ensure that various, richer insights about the phenomenon are collected 

(Saunders, et. al., p. 298). For the students’ sample, sampling criteria are different gender, 

nationality, study program and year of enrolment. Participants are selected that are distinctive on 

these criteria, which may be related to differences in how they experience the problem, leading to 

richer, more novel insights into the research question. This method is deemed useful to the present 

exploratory study, which intends to identify and explore key themes observed in the dataset, with 

less emphasis on statistical representativeness and on generalizing across a population (Suter, 2012, 
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p. 345; Saunders, et al., 2016, pp. 298, 301). In the exploratory stages of the research project, a non-

probability sample is also more practical (Saunders, et al., 2016, p. 295).  

The sample consists of 13 participants, and is subdivided as follows in relation to the criteria 

identified above. 

Table 3: Summary of Sampling Criteria and Sample Composition 

Sampling Criteria Sample Information N 

Informant group Students  

Student counsellors 

Research experts 

7 

1 

5 

Gender Male  

Female 

7 

6 

Nationality* Italian 

German 

British 

3 

3 

1 

Educational Institution* Copenhagen Business School 

University of Copenhagen 

6 

1 

Study Program* Business Administration and E-business 

International Law, Economics, and Management 

International Market Creation 

International Marketing Management 

Management of Innovation and Business Development 

Strategy, Organization and Leadership 

1 

1 

1 

2 

1 

1 

Year of Enrolment* 2015 

2016 

2017 

1 

4 

2 

* Criteria only applicable to the student sample 

Source: Cattani, S., Villani, C. 

The interviewees have been recruited through two main channels. Students have been reached on 

Facebook and self-selected to participate based on their perceived experience with school anxiety. 

The student counsellor and the research experts, instead, have been invited via email, after a 

preliminary screening intended to evaluate whether they fulfill the sampling criteria. Very limited 
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information has been provided to the participants in order not to bias their answers to the interview 

questions.  

Table 4: Summary of Interviews Information 

Interviewee Date Location Duration Transcript Pages 

Anonymous 1 13/03/2018  CBS - Solbjerg Plads 34:35 min 14 pages  

Anonymous 2 14/03/2018 CBS - Solbjerg Plads 56:24 min 16,8 pages 

Anonymous 3 14/03/2018 CBS – Kilen, Kilevej 45:35 min 19,4 pages 

Anonymous 4 14/03/2018 CBS - Solbjerg Plads 34:29 min 10,8 pages 

Anonymous 5 14/03/2018 CBS - Solbjerg Plads 36:63 min 13,3 pages 

Anonymous 6 15/03/2018 CBS - Porcelænshaven 43:52 min 13,7 pages 

Anonymous 7 15/03/2018 CBS - Solbjerg Plads 50:60 min 12,5 pages 

Anonymous 8 16/03/2018 CBS - Solbjerg Plads 32:16 min 9,8 pages 

Anonymous 9 16/03/2018 CBS - Solbjerg Plads 23:41 min 7,2 pages 

Anonymous 10 16/03/2018 CBS – Kilen, Kilevej 28:24 min 9,6 pages 

Anonymous 11 19/03/2018 CBS - Porcelænshaven 21:01 min 5,9 pages 

Anonymous 12 20/03/2018 CBS - Solbjerg Plads 19:58 min 6 pages 

Anonymous 13 20/03/2018 CBS – Kilen, Kilevej 33:19 min 9,8 pages 

Source: Cattani, S., Villani, C. 

 

4.4 Semi-Structured Interviews 

The present qualitative research design uses semi-structured interviews as data collection technique 

(Saunders, et al., 2016, p. 168). The authors ask a predetermined set of key questions to all 

participants, following an interview guideline which consists of key themes related to the research 

topic that they want to cover (Saunders, et al., 2016, p. 391) (Appendix 2 and 3). Additional 

questions are used to follow-up on the respondents’ initial responses, either to further explore 

interesting insights that may emerge and the underlying reasoning (“Why do you think that?”, “That 

is interesting. Could you tell us more about…?”), to seek explanations in case of unclear responses 

(“In what way?”, “What do you mean by…?”), to ask for examples (“Could you give us an 

example, if possible?”), or to encourage further insights (“What else could help?”) (Saunders, et al., 

p. 408). In this way, semi-structured interviews provide data collection with a sense of direction and 
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purpose, enabling a more straightforward organization, analysis, and comparison, while affording 

the possibility to elicit additional information and explore the initial answers (Saunders, et al., p. 

402, p. 408). The interview guidelines also contain definitions of the key vocabulary used in order 

to ensure consistency among the interviews, as well as a list of auxiliary questions designed to 

break down the initial questions and help the respondents articulate answers in case they face 

difficulties (Appendix 2, 3, and 4).  

The interviews are conducted on a one-to-one basis, which is preferred to focus groups because it 

encourages participants to talk freely and honestly about their experiences and ideas, given the 

sensitivity of the topic (Mack, et al. 2005, p. 30). Indeed, in a group context the respondents may be 

reluctant to share as this may lead others to infer that they have experience with the issue. This 

technique also reduces the risk of sharing common knowledge, which is typical of plenum 

discussions, and encourages intimate, novel opinions and perspectives on the phenomenon (ibid.). 

The interviews are conducted face-to-face in order to ensure that the interviewees are willing to 

share valuable, sensitive, or confidential information, which they may be unwilling to do through 

impersonal questionnaires (Saunders, et al., 2016, p. 394). Also, personal interviews provide the 

opportunity to ask the respondents to elaborate and build upon their responses, as well as to clarify 

the meaning of questions, if needed (ibid.).  

The authors open the interviews by briefly introducing themselves and the research topic and 

obtaining key information about the interviewees. The purpose of these opening comments is to 

establish the interviewers’ credibility and gain the participants’ confidence, as well as to ask for 

their informed consent (Saunders, et al., 2016, pp. 405-406). During the interviews, the interviewers 

write memos to record any ideas that occur to them during the data collection, including highlights, 

intuitions, as well as non-verbal communication and tone of voice, if relevant (Saunders, et al., 

2016, p. 577). 

 

4.4.1 Pilot Testing  

Prior to the interviews, a pretest of the data collection techniques is performed by simulating the 

interview session on a small scale. This ensures that problems with regard to the interview 

questions and sessions are detected, increasing the reliability and rigor of the analysis (Hurst, et al., 

2015). A group of three pilot testers is selected using the same sampling criteria, the interview 
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setting is constant, and the interview guideline is thoroughly followed, ensuring that the pilot 

interviews have similar characteristics to the interviews that will be conducted later. The pilot 

testers are first presented with a set of predetermined assessment criteria and are asked to reflect out 

loud about whether the questions fulfill them or not, while answering the interview questions. This 

helps the interviewers to determine whether the questions are easy to understand, use a clear, 

unambiguous vocabulary, and do not make the respondents uncomfortable. This strategy is 

preferred to an assessment questionnaire because it allows to probe responses and seek 

clarifications, as well as reducing memory loss and selective bias associated with retrospective 

recalling (Bowden, Fox-Rushby, Nyandieka, & Wanjau, 2002). The pilot testers are also asked to 

disclose the thinking underlying their answers, which helps the interviewers to determine whether 

the questions are interpreted as intended by potential respondents (ibid.). At the end of each pilot 

interview, the participants are asked some open-ended assessment questions designed to ask for 

additional comments or missed questions. Based on the respondents’ feedback, questions are 

reviewed for inclusion, revision of formulation or content, or elimination, for the purpose of 

reducing the risk of later collecting invalid and incomplete data (ibid., Hurst et al., 2015). The 

pretesting also enables the interviewers to estimate the time length of the interviews, potential 

periods of respondent fatigue, and the effect of situational factors (ibid.).  

Table 5: Summary of Pre-Test Interviews Information  

Pre-Test Interviewee Date Location Duration 

Anonymous 1 08/03/2018  CBS - Solbjerg Plads 43:56 min 

Anonymous 2 09/03/2018 CBS - Solbjerg Plads 32:40 min 

Anonymous 3 12/03/2018 CBS - Solbjerg Plads 36:41 min 

Source: Cattani, S., Villani, C. 

  

4.4.2 The Interview Structure  

As the rationale for including the two informant groups is different, the interview guidelines have 

been structured accordingly (Appendix 2 and 3). 

Each interview with students and the student counsellor consists of the following steps: 

Step 1: The respondents are asked to discuss what may help them to generate a research question, 

how they would characterize a "good" research question, and what may help them to formulate a 
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"good" research question. They are instructed to focus on the research context of school anxiety 

disorders, given that they have been purposively selected for their experience and ability to provide 

valuable insights in this domain. 

Step 2: Each participant is exposed to the task of generating and formulating a research question, 

which reads: “Think about school anxiety and research about school anxiety. Please write down a 

research question that researchers on this topic could address in their studies”. The purpose of this 

exercise is to let them directly experience the task on which they are asked to provide insights, in 

order to help them refine their original ideas and suggest new mechanisms. Yet, the authors prefer 

opening the interviews with a direct question, instead of with this exercise, in order not to bias the 

participants’ answers.  

Step 3: After having completed the exercise, the participants are asked to talk about the task, what 

they perceived as easy, and what difficulties and barriers they faced, as well as to suggest potential 

mechanisms that they perceive may help them to overcome these barriers and to generate and 

formulate a research questions in the field of school anxiety.  

The interviews with research experts, instead, are structured differently. First, they are asked to 

describe the different steps in the process of developing a research question, as an introduction to 

the topic. After having explained the two phases that have been differentiated in the present study, 

the interviewers ask each participant to discuss what may help lay experts to generate ideas for a 

research question, how they would characterize a “good” research question, and what may help lay 

experts formulate “good” research questions. Since research experts have been recruited for their 

expertise in research design and research questions, while they do not necessarily have experience 

in school anxiety, the interview questions do not focus on a specific research field. It is also 

considered appropriate not to expose research experts to the task of generating and formulating a 

research question during the interviews, as it is assumed that they have repeatedly performed this 

task in their research activities. 

 

4.5 Data Analysis 

The interview data is analyzed through the Thematic Analysis approach (Saunders, et al., 2016, p. 

579), which is used to explore different interpretations of the phenomenon and to systematically 

synthesize data from a variety of sources. It relies on coding and constant comparison to search for 
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thematic patterns across the set of interviews that emerge as important to describe the phenomenon 

(ibid.; Ayres, 2008). It enables to inductively identify mechanisms for generating and formulating 

research questions, implicit in the interview data, based on apparent thematic patterns (Saunders, et 

al., 2016, p. 579). In the present exploratory study, Thematic Analysis is considered appropriate 

because it serves the purpose of clarifying the theoretical understanding of the phenomenon and 

developing hypotheses for future testing. Instead, it is beyond the scope of this study to produce a 

new theory to describe the findings, which would require a procedurally more rigid approach. 

The data analysis process consists of the following steps. 

Step 1: Transcribing qualitative data. The interview recordings are transcribed and the authors 

familiarize with the data, reading and reviewing it multiple times before engaging in the data 

analysis (Saunders, et al., 2016, p. 572, p. 580).  

Step 2: Coding. Each transcript is independently coded by the two interviewers, disaggregating it 

into conceptual units and assigning labels, or codes, that summarize each extract's meaning. This 

enables the interviewers to identify relevant pieces of text and make them accessible for further 

analysis (Saunders, et al., 2016, p. 580). Given that the study has a well-defined research question, 

this research focus is used to drive the selection of what data to code, instead of spending a great 

deal of time coding every unit of data (Saunders, et al., 2016, p. 582). In the first stage of the 

analysis, “in vivo” codes are preferred, which emerge from the recorded data and contain 

terminology from the language of the respondents (ibid.). The purpose is to prevent contamination 

of the interview data through the interviewers’ pre-existing theoretical knowledge, ensuring that 

ideas on new mechanisms are grounded in the language of the informants. When the terms used by 

the respondents are not clear enough, the interviewers develop code labels which they think best 

describe the unit of data. Throughout the coding stage, the interviewers keep a list of codes, 

working definitions, and examples to ensure consistency (ibid.). As more transcripts are analyzed, 

new codes are developed and existing ones are refined, which requires re-reading the earlier 

transcripts to re-code them according to the updated list of codes. This process of constant 

comparison ensures consistency in the way the transcripts are coded and analyzed (Saunders, et al., 

2016, p. 583). The independently coded transcripts are then compared in joint coding meetings and 

re-coded.  

Step 4: Searching for Themes. Once all the data has been coded and a list of initial codes has been 

finalized, the authors start to search for themes. These may be macro categories that include a series 
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of seemingly related codes or a single code that has greater analytic and explanatory potential in 

relation to the research question (Saunders, et al., 2016, p. 584). This process involves within- and 

across-interviewee comparisons to recognize recurring codes and relationships between them, 

clustering them into more abstract, provisional themes, and rearranging them into a hierarchical 

structure of main- and secondary-level themes to explore the research phenomenon (ibid., p. 585). 

Step 5: Developing Propositions. The identified themes are then reviewed, organized, and 

synthesized in order to develop a coherent set of mechanisms for the generation and formulation of 

research questions, grounded in the interview data (Saunders, et al., 2016, p. 585). In this final 

stage, the empirically-derived mechanisms are compared with the theoretical framework derived 

from the literature in order to determine whether they represent new, unexpected mechanisms, 

whether they have already been acknowledged in literature, and, in the latter case, whether they 

contribute new insights to the current understanding. 

 

4.6 Data Quality  

A set of strategies are employed to enhance the reliability and validity of the findings. The 

collection and integration of data from multiple independent groups, namely students, student 

counsellor, and research experts, allows for triangulation of the data (Suter, 2012, p. 363). The 

value of triangulation lies in adding complexity and richness to the research topic and providing a 

multifaceted perspective on themes and patterns, rather than in validating the findings through 

converging evidence from multiple sources (Rouse & Harrison, 2016, p. 288-289; Saunders, et al., 

2016, p. 207). The researchers provide a description of the research design, context, findings, and 

interpretations, in order to enhance the transferability of the study, which is liable to external 

reliability concerns due to the unstandardized nature of the interviews (Saunders, et al., 2016, pp. 

202-206; Suter, 2012, p. 363). However, this study is not conducted for the purpose of statistical 

generalization of the results. It generalizes to other scientific research contexts and lay crowds to 

the extent that other researchers can use the ideas embedded within this study to verify the 

applicability of the hypothesized mechanisms in other contexts (Suter, 2012, p. 366). 

The authors also take specific measures to address the types of bias that may emerge through the 

usage of semi-structured interviews, which will be explained in more detail in Section 7 (Saunders, 

et al., 2016, pp. 202-206). These include formulating standardized questions, controlling their 
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behavior and tone of voice, building credibility and trust with the interviewees, as well as 

privileging the interviewees’ views over their preconceived expectations (ibid.). In order to ensure a 

certain level of internal reliability, the two authors conduct the interviews jointly, but code the raw 

interview data independently. This enables to assess the consistency of data reduction methods by 

evaluating the extent to which the authors agree about the data and its analysis, and to limit the 

influence of individual subjectivity (Suter, 2012, p. 346; Saunders, et al., 2016, p. 202).  
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5. Results  

In the analysis of the interview data, 69 codes have been identified. These have been further 

grouped into 23 themes and sub-themes, which have higher explanatory power in relation to the 

research objectives. For the purpose of streamlining comparisons with the theoretical framework, 

the codes and themes are organized into categories that resemble the ones derived from the 

literature. These include, at a macro level, generation, key characteristics, and formulation of 

research questions, and, within the first, knowledge, thinking skills, and motivation. A summary of 

the themes, codes, and their hierarchical structure is provided in the appendix (Appendix 5,6 and 7). 

In the following, the mechanisms emerged from the interview data are outlined, and compared with 

the theoretical framework derived from the literature. This analysis in intended to point out which 

mechanisms have been acknowledged both in theory and in the empirical data, which new, 

unexpected mechanisms have emerged, which mechanisms identified in theory have not been 

mentioned, and which have been enriched with nuances emerging from the interview data. 

 

5.1 Generation of Research Questions 

Figure 4: Confronting Theory-based Mechanisms for the Generation of Research Questions with 

Interview Data 
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Source: Cattani, S., Villani, C. 

 

5.1.1 Knowledge 

Figure 5: Extract from Figure 4 - Knowledge 

	
	

	
Source: Cattani, S., Villani, C. 
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5.1.1.1 Receiving Knowledge on the Field  

Lack of Academic Understanding of the Topic 

One research expert interviewed acknowledged that the individuals’ lack of “theory layer” 

(Interviewee 11, 2018) may be what makes their knowledge interesting for the purpose of 

generating research questions. Yet, in line with theories defining knowledge as a key component of 

creative performance, the students frequently mentioned that their lack of theoretical knowledge of 

the domain represents a difficulty, and that receiving some knowledge on the research that has been 

done in it would be useful. These seemingly contrasting opinions are in line with Sternberg (2006) 

and Hao’s (2010) description of domain knowledge as a double-edged sword in creative 

performance. The authors posited that non-scientists are not biased by dominant representations in 

the evaluation of problems, yet an understanding of the research topic is necessary. Similarly, the 

interviewees argued that research questions cannot “come out of the blue as an it-would-be-nice-to-

know” (Interviewee 13, 2018), but a “component of theory” and an understanding of the research 

field are necessary (Interviewee 3, 2018). The interviewees acknowledged the limitations of their 

experience-based knowledge with school anxiety, which is not sufficient to generate a research 

question, or “to pose what I think may produce any meaningful research”. According to the 

research experts interviewed, this knowledge barrier is “a definitional thing” (Interviewee 3, 2018) 

as, per definition, lay people have no theoretical knowledge, but only practical lay knowledge.  

 

Talking to Topic Experts and Reading Existing Literature [R.G.1] [R.G.2] 

It is a common finding across the respondents that receiving some knowledge about what has been 

researched in the field of school anxiety would make it easier for them to generate a research 

question, for two primary reasons. First, students perceive that they are lacking some sort of 

guidance, in the form of existing opinions and theories, which provides a basis from which ideas 

can be developed: “I don't know enough about where I should be looking” (Interviewee 5, 2018).  

In response to this, they argued that a better understanding of the research field, the most widely 

discussed topics, and the perspectives and opinions that have been proposed may provide guidance 

as to where to direct their attention in the field. This is perceived as necessary to be able to produce 

meaningful research and advance the research field. In this relation, the students and counsellor also 

argued that researching the field may shed light on shortcomings in previous research, such as 
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research gaps or improperly conducted research, which may lead the way to new research questions 

that set out to resolve them. The role of familiarity with the research field has also been emphasized 

by previous studies of creativity, which suggested that some level of understanding of the research 

subject is necessary to make valuable, outstanding contributions to the research field, as well as to 

identify unanswered questions (Hao, 2010; Liu & Lin, 2014). Second, the students argued that 

domain knowledge derived from external sources may serve as a basis for comparison of one’s 

personal experiences in order to identify commonalities and “know whether that is actually a really 

personal, individual thing for you or if that is actually really widespread” (Interviewee 5, 2018). 

This is related to discussions in literature of the idiosyncrasy of lay knowledge, which has been 

criticized for being limited to the individual experience of one (Prior, 2003). This was also 

acknowledged by some students, who called for the need to access external sources of knowledge to 

“elaborate massively” (Interviewee 5, 2018) on one’s internal knowledge and contextualize it. 

The interviewees also pointed out two useful sources of domain knowledge, reading books and 

talking to topic experts, which can provide an understanding of what has been researched in the 

field of school anxiety. As for the latter, they argued that expert professors are likely to have a 

broader, academic overview of the existing literature in the domain, and therefore they can provide 

direction in terms of novel perspectives and interesting areas for research in the domain. According 

to the interviewees, it is this dialogue with them “that brings something interesting to life” 

(Interviewee 2, 2018). Furthermore, the research experts suggested some characteristics that should 

be in place for the transfer of knowledge to be more effective, which are in line with those 

identified by knowledge management studies (Blackman & Benson, 2010). In terms of research 

language, they suggested that academics should write understandable, “digestible” (Interviewee 13, 

2018) research for lay audiences, which outlines the main results in an understandable and 

interesting way – referred to by one respondent as “airport literature” (Interviewee 6, 2018). As for 

the communication channels, one research expert suggested using dedicated newspaper sections and 

online platforms, where scientists can communicate their findings to the public, while also allowing 

them to ask questions to improve their understanding. Other formats for such interaction were 

suggested, such as “workshops”, “roundtable discussions”, “focus groups” (Interviewee 3, 2018), 

“conferences” (Interviewee 2, 2018), and “organizational boot camps” (Interviewee 6, 2018) 

designed to bring patients together with researchers to discuss the processes and current issues in 

the research field. This seems to be in line with previous literature, which called for the need to use 

colloquial language – albeit maintaining some technicality – and to engage the public in a bi-
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directional dialogue, and proposed less formal forms of interaction as a means to achieve this type 

of dialogue (Blackman & Benson, 2010; Kieser & Leiner, 2012) [Mechanism T.G.1]. Yet, while a 

report by the Office of Science and Technology and the Wellcome Trust (2001, p.317) criticized the 

traditional top-down model of “teaching people science” as inappropriate to learning, the students 

interviewed frequently mentioned teaching and supervision, especially with the project supervisor, 

as a useful mechanism to acquire domain knowledge. In this relation, one of the research experts 

interviewed argued that teaching can be useful to transfer knowledge, if it is “two-way and 

preferably open-ended, with very little time pressure” (Interviewee 3, 2018). 

 

5.1.1.2 Accessing Internal Knowledge  

After being exposed to the task of generating a research question during the interviews, a common 

behavior reported by students and counsellor was recalling their previous experiences with school 

anxiety. “I’d think about when I suffered from anxiety the most, I guess, and what the causes of the 

anxiety were, when it was most intense, and what helped me overcome that anxiety” (Interviewee 5, 

2018). They acknowledged that they lack an academic understanding of the topic, and therefore 

argue that the only information they have access to in the generation process is previous 

experiences. They agree that one’s personal experience with school anxiety is helpful in generating 

a research question within the domain: “I imagine being a student in school is going to help you, 

just experiencing everything” (Interviewee 8, 2018). Some respondents described the process of 

recalling past experiences as easy and straightforward, reporting that examples easily came to mind, 

especially those experiences and issues that “struck” (Interviewee 1, 2018) them over their life with 

anxiety. In this perspective, personal experience seems to be described as a source of immediate, 

easily accessible and retrievable knowledge.  

One student described the process of generating a research question as “trying to find inside my 

memory whether, in what point, I have experienced [it] and if that can help me” (Interviewee 8, 

2018) or as “grabbing ideas” (Interviewee 2, 2018) and previous experiences from one’s memory. 

The process reported by the interviewees exhibits some similarities with previous models of 

creativity and problem finding, according to which creative processes involve retrieving existing 

knowledge from memory, and building ideas upon it (Nijstad, et al. 2010). What respondents 

referred to as “previous experiences” or “examples” (Interviewee 8, 2018) seems to correspond to 

the knowledge structures, or heuristic knowledge, which, according to scholars, are acquired 
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through experience and are activated during idea generation, based on similarity with cues 

perceived in the environment (Reiter-Palmon, et al., 1997). 

 

Talking to Peers and Moderated Group Discussion [R.G.3] [R.G.4] 

The students interviewed reported difficulties in grasping and expressing their knowledge of school 

anxiety, which is a complex, irrational feeling. They reported having maturated an idea in mind but 

finding it difficult to circumscribe it, break it down, and “give it shape in words that stay there” 

(Interviewee 7, 2018). According to the interviewees, the reason is that people are so embedded in 

their own situation that they are not able to take a step back and analyze it from an outside, 

detached perspective. The research experts interviewed referred to this difficulty as “tacit 

knowledge” (Interviewee 3, 2018), defined as a very practical, experienced kind of knowledge 

which is vaguely defined and very difficult to talk about and specify into words. They further 

argued that, in situations where tacit knowledge is involved, such as school anxiety, it may be 

difficult for individuals to “get to the core of their problem” and “define what the problem really 

is” (Interviewee 11, 2018). These observations are consistent with the discussion of tacit knowledge 

in literature, whereby authors portray part of one’s knowledge as tacit, difficult to codify, and 

sometimes even unaware (Seidler-de Alwis & Hartmann, 2008). According to one research expert, 

“getting to that [understanding what the real problem is] would take a lot of discussions” 

(Interviewee 11, 2018). Similarly, the students perceive that, when talking to people and trying to 

articulate their feelings into words, “it [the feeling] comes out naturally” and ideas, or research 

questions, are more likely to arise: “If you talk to people, then this stress comes out, and then you 

talk about own experiences, and ideas come up” (Interviewee 1, 2018). These interviewees’ 

arguments are in line with the existing literature on knowledge management, which suggests that 

discussion and interaction – referred to as externalization by Goffin and Mitchell (2017, p. 170) – 

are prerequisites to sharing tacit knowledge [Mechanism T.G.2]. 

The students frequently mentioned “talking to peers” (Interviewee 1, 2018; Interviewee 12, 2018), 

and argued that it may be helpful in the generation task because it requires them to confront the 

problem of school anxiety, collectively reflect on it, and translate it into words. They perceive peers 

as more likely to understand one’s concerns, given that they share similar experiences with school 

anxiety – they “speak the same language” (Interviewee 1, 2018). Hence, talking to peers yields the 

benefits of comfort and common understanding, compared to more competent counterparts with 
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which they feel the pressure of “speaking in a certain way” (Interviewee 11, 2018). According to 

the interviewees, comparing one’s experiences with peers may also disclose commonalities and 

provide a more objective understanding of school anxiety and its causes, which is particularly 

helpful for people who are deeply embedded in their individual situation. Finally, the students also 

emphasized that, given the sensitivity of the topic, talking to personal, familiar sources may be 

more comfortable, and that authentic, reliable insights are more likely to be shared. This has also 

been acknowledged in the literature on group composition and interpersonal relationships (Analoui, 

Sambrook, & Doloriert, 2014). Authors emphasized that informality, trust, personal intimacy, and 

closeness are necessary to establish comfortable communication of tacit knowledge (ibid.), 

similarly to what has emerged from the interviews. 

While emphasizing the importance of intimacy and informality for the purpose of sharing tacit 

knowledge, one research expert suggested that, in some settings, group discussion may benefit from 

involving an expert: “If there's a lot of tacit knowledge involved [...], being put in a group with a 

moderator to verbalize, codify [it] into language is very useful” (Interviewee 3, 2018). This 

mechanism consists in bringing individuals together to discuss about their experiences and concerns 

with peers, while involving a moderator to help them specify the problem. Indeed, several students 

mentioned that talking to psychologists may help them to generate research questions, as “they help 

you translate what you're feeling in something more rational” (Interviewee 1, 2018). They argued 

that psychologists differ from peer students because they have a more formal knowledge of school 

anxiety, and therefore are capable of analyzing one’s recalled experiences and rationalizing their 

feelings. This is perceived as helpful to codify one’s tacit knowledge of school anxiety and 

understand the real nature of the problem. Yet, given that the presence of experts may create some 

barriers to knowledge sharing, one research expert suggested that this mechanism may be thought 

of as a two-step process, whereby individuals first discuss among each other and experts are 

involved at a later stage.  

 

Visual Examples [R.G.5] 

While some respondents described the process of recalling internal knowledge as easy, others 

questioned the readiness of previous experiences and examples in memory. Therefore, one student 

suggested a mechanism perceived as useful in recalling memories for the purpose of generating 

research questions, which is visual examples. Visual examples offer likely scenarios of school 
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anxiety that one can relate to in the process of generating ideas and, by triggering connections 

between the hypothetical scenario and previous experiences, speed up access to internal knowledge. 

“Someone needs to provide me with a visual example so I could imagine and then I could maybe be 

a bit faster in [...] coming up with ideas” (Interviewee 8, 2018). In literature on creative thinking, 

authors have acknowledged that knowledge structures in memory are activated based on similarity 

with cues perceived in the environment, and therefore that specific information and examples may 

be given to individuals to enhance the flow of useful ideas (Smith, et al., 1993). Yet, specific, 

similar information presented to individuals, like visual examples, has also been found to constrain 

their creativity, as their ideas are likely to conform to the features of similar exemplars (ibid.). 

Similarly, the student argued that visual examples would make it easier and quicker to retrieve 

previous experiences from knowledge, albeit not considering the eventual constraining effect on the 

creativity of the research questions generated.   

 

5.1.2 Thinking Skills 

Figure 6: Extract from Figure 4 - Thinking Skills 

	
	

	
Source: Cattani, S., Villani, C. 
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5.1.2.1 Cognitive Persistence 

Brainstorming and Mind Mapping [R.G.6] 

Some respondents mentioned that “brainstorming” (Interviewee 4, 2018; Interviewee 12, 2018) is a 

useful method to generate novel research questions. After being exposed to the task of creating a 

research question in school anxiety, they reported that they “wrote down everything that came to 

[their] mind” (Interviewee 12, 2018) related to the topic, and described this as both easy and 

helpful to generate ideas for a research question. While some described brainstorming as an 

individual task, others argued that ideas “don’t come when I’m sitting and thinking of ideas” 

(Interviewee 8, 2018) and suggested involving other people, which may be research partners or 

people outside the project. Both the students and the student counsellor were confident that, if they 

sat down together with peers or colleagues to share and reflect on their experiences and 

observations, a lot of research questions would be generated. According to the students, collective 

brainstorming is an effective technique because “then you get even more ideas, and you influence 

each other, and you get even more ideas” (Interviewee 12, 2018). This mechanism has also been 

acknowledged in literature, which posited that brainstorming, or the “free-flowing burst of ideas”, 

induces people to exert effort in producing a large quantity of ideas (Paulus & Brown, 2007, p.250; 

Dugosh, et al., 2007) [Mechanism T.G.3]. Yet, while scholars described brainstorming in 

heterogeneous, dynamic groups as a technique to influence both the fluency and the flexibility of 

thinking [Mechanisms T.G.3, T.G.5], the students interviewed solely referred to its effect on the 

fluency of idea generation.  

In this relation, some respondents mentioned that time and spatial elements also have an influence 

on the effectiveness of brainstorming. They argued that enough time should be available to generate 

and reflect upon ideas, and that appropriate rooms and spaces should be available for people to meet 

and share ideas, sheltered from distractions: “I need my space to really think about what I'm doing 

and feel the concentration” (Interviewee 4, 2018). This suggests that contextual factors should 

encourage focus and engagement if brainstorming is to be effective – which is in line with studies 

positing that sustained, focused effort and persistence contribute to creative outcomes (Nijstad, et 

al., 2010). Another important characteristic of brainstorming mentioned in the interviews was that 

people should write down all ideas, even those that seem irrelevant. This is related to the concept of 

deferring critical evaluation of ideas, which has been described in literature as detrimental to the 

creative generation process (Volkema, 1995). 
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While brainstorming was perceived as helpful to write down a lot of ideas, some students suggested 

that searching for patterns and drawing connections between these ideas may be a useful secondary 

step. While some simply talked about “connecting” (Interviewee 4, 2018) the ideas or “seeing 

patterns” (Interviewee 1, 2018), one formalized this process as “mind mapping” (Interviewee 12, 

2018). According to them, this technique serves to shed light on connections that were not initially 

visible and to organize and clarify thoughts which, as long as they reside in one’s mind, do not 

seem to make sense: “maybe at the beginning doesn't make sense and don't connect to each other, 

[...] maybe you can better see afterwards” (Interviewee 4, 2018). For example, they mentioned 

marking the important ones, crossing off the irrelevant ones, and drawing lines to connect them. In 

this relation, one student mentioned that “coding” (Interview 1, 2018) is another technique that 

may make it easier to see patterns and relationships within a large amount of information and ideas. 

This process of brainstorming ideas and mapping connections to synthesize them exhibits some 

similarities with the creative process outlined by several models of problem finding (Nijstad, et al., 

2010). According to these models, creativity involves retrieving multiple knowledge structures 

stored in memory, and forming associations among them to synthesize them into a new idea (ibid.). 

 

Thinking like a Researcher  

Cognitive Inability to Identify Research Problems 

The research experts interviewed pointed out a clear distinction between practical and scientific 

problems, as well as between practical and research questions. The difference lies in the theoretical 

component of research questions, which, if answered, create some general knowledge that can be 

potentially applicable to other contexts. The respondents argued that laypeople “are experts of 

finding problems, but the research problem version of that problem is not something I could 

demand from them to find” – it is “the job of the researcher” (Interviewee 6, 2018). While research 

problems require “problematization”, or exploring, expanding, and adding complexity to the 

problem by thinking differently about its dimensions, laypeople lack the language to problematize 

and are usually not able to see these dimensions of the problem: “I didn't see that because I don't 

have the language in which I can formulate that aspect of the problem” (Interviewee 6, 2018). 

A parallelism can be drawn between the citizens’ cognitive inability to identify research problems, 

reported in the interviews, and what scholars described as a cultural or environmental block that 



	
	

61	

leads people to take the initial problem formulation as definitive and unquestioned (Volkema, 

1995). The practical-versus-research question distinction made by the interviewees is in line with 

the distinction that has been made in literature between the problem-as-given and the problem-as-

opportunity. Scholars have called for the need to go beyond the narrow initial formulation of the 

problem to identify broader opportunities, which exhibits some similarities with the process of 

exploring, expanding, and problematizing practical problems described in the interviews (ibid., 

Keeney & Evans, 1993). All in all, both the literature and the interview data emphasize the need to 

actively construct the research problem, either by thinking more broadly in terms of objectives or 

by problematizing it, which ensures that cognitive or perceptual blocks are reduced and that a 

research problem with wider applicability is defined [Mechanism T.G.4]. 

In addition to the cognitive difficulty of moving beyond the practical problem, the research experts 

interviewed also mentioned that laypeople find it hard to distinguish between problem definition 

and solution - which has not emerged from the literature review. In practical settings, people cannot 

think about problems without thinking about solutions, and the two steps “are very likely to stick 

together on the practitioner [or, in general, on the laypeople] side” (Interviewee 3, 2018). 

According to some respondents, distinguishing between the two phases of the academic process, or 

question and answer, is something that only researchers can do by virtue of their education.  

In response to these cognitive barriers, the research experts suggested that the involvement of 

academics is necessary, who have been educated and trained to extract research questions from the 

practical problems presented by the public. When asked to suggest mechanisms for the generation 

of research questions, the interviewees called for the involvement of academic experts: “Isn’t that 

the job of the researcher?” (Interviewee 2, 2018). According to them, if laypeople were to generate 

questions for research, this would require them to “become researchers” (Interviewee 6, 2018). 

Indeed, a specific way of thinking – “thinking in terms of scientific problems or academic 

problems” (Interviewee 13, 2018) – is a prerequisite for being able to generate research questions. 

This encompasses the ability to “make translations” (Interviewee 11, 2018), or to transpose one’s 

practical concerns, experienced in the real world, into meaningful research questions that, if 

answered, create general knowledge. “I think a lot of translations have to go into that, go into, 

allowing or making laypeople able to create meaningful research questions that can sort of the be 

the basis for whole research agendas” (Interviewee 11, 2018).  
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Teaching Reflexivity and Research Perspective [R.G.7] 

The research experts suggested that laypeople can be provided with the required way of thinking 

through a research-based education, whereby they are taught to look at and understand practical 

problems from a research perspective: “This is very much about giving them some resources, some 

different perspectives that they can look at themselves with” (Interviewee 13, 2018). One 

respondent referred to the outcome of research-based teaching as “reflexivity,” or “first, second, 

and third order observation” (Interviewee 13, 2018), which are described as extra layers of analysis 

to reflect on situations. He/she reported that, after being taught to be reflexive about their practice, 

laypeople generally report that they are able to “see what it is that I do and in what way I do it” 

(Interviewee 13, 2018), which enables them to break down problems and extract research questions. 

According to the interviewees, this type of research thinking can be trained, but it requires an 

ongoing learning, for example an executive MBA education where literature is discussed and cases 

are analyzed together with researchers. This education provides them with “an added voice in the 

process, which is the research voice” (Interviewee 6, 2018), or a different perspective in their 

thinking process to be able to extract research questions from their managerial practice. 

 

Questioning and Mediation [R.G.8] 

A second way to encourage the adoption of such thinking was mentioned by the interviewees, 

which consists in interacting with academic experts. According to one research expert, academics – 

in the role of mediators – can probe the laypeople’s thinking by posing questions intended to 

challenge their reasoning with new perspectives and to help them to “go beyond obvious practical 

questions” (Interviewee 13, 2018). For example, these probing questions ask them to reflect on how 

and why phenomena may be interesting and push their thinking forward in case they come up with 

banal or unanswerable questions. Other respondents perceive mediation and questioning as 

particularly important because, when laypeople discuss their experiences, “we are talking also from 

perspective of the everyday, practical experience and there's always a risk that we go in and very 

quickly confirm the sort of pre-understandings that we all have” (Interviewee 2, 2018). The student 

counsellor argued that “it is in the dialogue with a researcher that you get nicely challenged” 

(Interviewee 2, 2018), and therefore individuals are more likely to think about situations and 

problems from a research perspective and go beyond the obvious practical problem. In practical 

terms, one research expert suggested conducting “Q&A exercises” (Interviewee 13, 2018) with 
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laypeople, whereby probing questions are asked to push their thinking forward. Finally, the research 

experts mentioned that academics also serve the function to encourage the individuals to focus on 

defining the problem, restraining them from trying to solve it.  

 

5.1.2.2 Cognitive Flexibility 

Diversity in the Environment [R.G.9] 

Several respondents mentioned the importance of “living in environments where there is some kind 

of diversity”, which “stimulates you to think about that issue in more advanced ways, and therefore 

you begin to generate ideas” (Interviewee 10, 2018). Some students perceived that ideas are more 

likely to come if people are embedded in a diverse environment and in a network of external actors, 

while isolation was considered less favorable to the proliferation of ideas. In particular, the 

interviewees pointed out two characteristics of the environment, namely “interdisciplinarity” 

(Interviewee 2, 2018) and “turnover” (Interviewee 10, 2018). According to the student counsellor, 

surrounding oneself with people who have different disciplinary backgrounds is favorable to the 

generation of novel ideas, as individuals are exposed to a wide range of perspectives and insights on 

the topic, and can identify interrelations across disciplines. Similarly, a high turnover of people 

ensures that there is always some degree of diversity in the opinions one is exposed to. One 

research expert described this element in terms of “Granovetter’s theory of the strength of network 

ties” (Interviewee 10, 2018), arguing that weak ties are more likely to bring in new information and 

challenge one’s thinking. Repeated interaction with strong ties over time, instead, is likely to 

reinforce preconceptions, as “you have kind of calibrated your expectations to what they say and 

you probably come to think in very alike ways” (Interviewee 10, 2018), and diversity disappears as 

a result. Finally, the students also suggested that being exposed to multiple, different sources of 

information may yield similar results in terms of unlocking ideas. For example, they mentioned 

conversations with others, searching on the Internet, reading newspapers, watching movies and 

videos, listening to TedTalks, as well as attending events, courses, and competitions. 

This is in line with studies on the heterogeneous composition and cognitive diversity of groups, as 

well as of studies on the effect of diverse information cues on creative thinking [Mechanism T.G.6]. 

Authors have found that being exposed to different inputs spurs multiple associations in a wider 

range of categories, which are integrated into more novel solutions (Reiter-Palmon, et al., 1997; 
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Dugosh, et al., 2000). It is also consistent with the work of Choi and Thompson (2005) on group 

turnover, which was found to have a positive effect on the novelty of the outcomes through 

increased cognitive diversity, motivation, and commitment. Yet, one research expert warned that a 

certain level of similarity between sources is a prerequisite for understanding and effective 

communication between the parties. The importance of “cognitive overlap” was also acknowledged 

by Paulus and Brown (2007, p. 255), who suggested that it ensures that the ideas generated by one 

have at least some connections to the knowledge structures possessed by the others.  

 

5.1.3 Motivation 

Figure 7: Extract from Figure 4 - Motivation 

	

	
Source: Cattani, S., Villani, C. 

	

5.1.3.1 Interest and Curiosity 

Lack of Interest, Time, and Incentives  

The research experts interviewed suggested that the lack of time, interest, and incentives may 

represent practical barriers to generating research questions, while the underestimated self-efficacy, 

which has been identified by Raddick and colleagues (2013), was not mentioned. They 

acknowledged that laypeople are generally very embedded in their own situation and concerns, and 

therefore do not see the value of defining problems that go beyond their individual experience. 

They also tend to not be willing to spend time defining problems, while they are primarily 

interested in finding solutions to their concerns. This is exacerbated by the fact that identifying 

research problems requires investing time and energy in problematizing, while laypeople want to 

streamline the problem and find a solution. The length of the research cycles is also perceived as a 

disincentive, given that it takes years to produce results and eventually get the work peer reviewed 
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and published, while laypeople, especially those in management, need quick, immediate solutions 

to their everyday problems. The interviewees further argued that, even if people were interested, 

they may lack the time for generating research questions: “curiosity [or interest] is not enough, if 

you don’t have the time” (Interviewee 10, 2018). Yet, there is a lack of incentives for people to take 

time off their busy schedule to define problems of wider applicability than their own situation.  

 

Types of Motivations: Three Connotations of Interest and Curiosity 

The interviewees frequently mentioned “interest” (Interviewee 2, 2018; Interviewee 3, 2018; 

Interviewee 4, 2018; Interviewee 5, 2018; Interviewee 6, 2018; Interviewee 7, 2018; Interviewee 9, 

2018; Interviewee 11, 2018; Interviewee 12, 2018; Interviewee 13, 2018) and “curiosity” 

(Interviewee 2, 2018; Interviewee 4, 2018) as favorable to the generation of research questions. 

This is in line with previous studies of creativity, which found that intrinsic, task-focused 

motivations are key to creative tasks (Amabile, 1983; Sternberg, 2006). While the interviewees 

used “interest” or “curiosity” as an umbrella term, they referred to three different connotations of 

this motivation. First, the students frequently mentioned thinking about what was of interest to them 

and “what I would like someone to investigate on” (Interviewee 1, 2018) when generating research 

questions. In this connotation, interest, or curiosity, serves the function of directing thinking 

towards certain areas of the topic of school anxiety: “Curiosity can help me generate ideas in 

certain directions because I have a curiosity of something, so I will go in that direction” 

(Interviewee 4, 2018). They also mentioned that, if people are interested and curious about a topic, 

they are more likely to have some pre-existing knowledge about it and to be more proactive and 

engaged in the idea generation: “If you're interested in a topic you most of the time know a lot about 

it, or you’re really engaged and digging deeper into the topic” (Interviewee 9, 2018). Second, the 

respondents mentioned that people need to be willing to collaborate, dialogue, and exchange ideas 

with researchers for the purpose of generating knowledge of public interest: “There needs to be 

some kind of thirst for new ideas and knowledge also from practice” (Interviewee 6, 2018). Third, 

one research expert suggested that individuals who exhibit a particular sensitivity to seeing 

problems in their everyday experience – referred to as curiosity – are better able to generate 

research questions: “A lot of people essentially walk around in empirical settings where there are a 

lot of interesting questions, but they are just not sufficiently curious about it” (Interviewee 10, 

2018). The first and second types of interest seem to correspond to two commonly mentioned 
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motivations in studies on citizen science, namely the interest in the scientific content of the project 

and the desire to contribute to scientific research, respectively (Raddick, et al., 2013). In terms of 

Amabile’s (1983) model of creativity, they fall within the category of attitude and interest towards 

the creative task.  

 

Legitimizing Personal Concerns [R.G.10] 

Given the perceived importance of interest in generating research questions, the respondents 

suggested the necessity to stimulate interest and curiosity in some ways, in line with what reported 

by scholars [Mechanism T.G.7]. One research expert argued that, if people are concerned about 

school anxiety or any other topic, they are likely to be interested in making their situation known. 

According to him/her, clearly communicating to laypeople that generating research questions 

represents a way for them to make their voice heard and give their concerns more legitimacy in the 

public debate may serve as a motivation: “Making clear that they will have sort of [...] a voice, that 

someone will be their voice, or megaphone, or something, for their concerns and will make them 

more public, [...] that might incentivize some people” (Interviewee 11, 2018). Another research 

expert also described patents as a strong incentive, but argued that they are not applicable to 

practical settings where knowledge is tacit and experienced, and therefore it is difficult to clearly 

identify who defined the problem. Finally, one research expert recognized the need to maintain 

people engaged in the task over time – which was also acknowledged by Rotman and colleagues 

(2014) in their work on long-term motivations for citizen science – but did not suggest specific 

mechanisms to achieve this.  

 

5.2 Characteristics of Good Research Questions 

The interviewees were asked to describe the key characteristics which, according to them, make a 

research question “good”. Some of these have found acknowledgement in the literature, as 

exhibited in the table below and described in the following section.  
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Table 6: A Comparison of Key Characteristics of Good Research Questions Derived from the 

Theory and from the Interview Data 

 Interview Data Literature Review 

C.1 Narrow scope and clearly defined context Focused (O’Brien & DeSisto, 2013) 

C.2 Specifically and precisely framed Researchable (O’Brien & DeSisto, 2013) 

C.3 
Theoretically answerable Answerable from a research perspective 

(Bragge, 2010) 

C.4 
Practically answerable Feasible (Anastadiadis, et al., 2015; 

O’Brien & DeSisto, 2013) 

C.5 

 

 

Open 

 

Open to change 

Extensive inquiry and more than a univocal 

answer (Jančařík, et al., 2013) 

/ 

C.6 
Interesting to the researcher 

Counterintuitive 

Interesting (Anastadiadis, et al., 2015) 

 / 

C.7 Fairly novel and not purely confirmatory Novel (Anastadiadis, et al., 2015) 

C.8 

Theory-based and generalizable 

Practice-based and useful 

 

Useful 

Relevant (Anastadiadis, et al., 2015) 

Relevant (Anastadiadis, et al., 2015; 

O’Brien & DeSisto, 2013) 

/ 

C.9 Simple and concise / 

C.10 
/  Ethical (Anastadiadis et al., 2015; O’Brien 

& DeSisto, 2013) 

Source: Cattani, S., Villani, C. 

 

First of all, the interviewees suggested that good research questions should be narrow in scope and 

have a clearly defined and delimited context, which makes it possible to conduct a thorough 
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investigation and provide a satisfactory answer [Characteristic C.1]. They described a number of 

risks associated with broad, vaguely-defined questions, such as getting lost in the research process, 

giving “too much of a work burden” (Interviewee 5, 2018), or not being able to collect sufficiently 

specific data. These findings are in line with the literature on research questions, which emphasized 

the importance of a clear problem focus to prevent inefficiencies in the research process and vague 

conclusions (O’Brien & DeSisto, 2013). The interviewees also suggested that research questions 

should be specifically framed, clearly outlining which topic will be investigated, which question 

will be answered, and what the authors are setting out to do [Characteristic C.2]. In this way, they 

serve as a “compass” (Interview 4, 2018) or “a star in the sky that you can follow” (Interviewee 4, 

2018), setting a clear path for the researcher to develop an answer and providing direction for the 

data collection and analysis. Similarly, O’Brien and DeSisto (2013) argued that research questions 

should clearly define the variables of interest, the population to be studied, as well as what data is 

needed and how it will be collected, which they referred to as researchability (ibid.). 

According to the interviewees, the two characteristics of narrow scope and precise framing ensure 

that research questions can be answered: “And then you can say by the end of it, yes we did this or 

no we didn't do this” (Interviewee 5, 2018) [Characteristic C.3]. The research experts defined this 

as “answerable in theoretical terms” (Interviewee 3, 2018), which corresponds to what scholars 

referred to as “answerable from a research perspective” (Bragge, 2010, p. 1). According to the 

respondents, theoretical answerability is not enough for research questions to be classified as good, 

but they should also be answerable in practical terms [Characteristic C.4]. This means that it should 

be realistic, in terms of nature and cost, to access the data needed to answer the question. Similarly, 

the feasibility of research questions has also been emphasized in the literature, as scholars 

underlined that time, human resources, and funding should be available (Anastasiadis, et al., 2015; 

O’Brien & DeSisto, 2013).  

While good research questions should be focused and precisely framed to ensure answerability, the 

interviewees also argued that they should “open up a problem” (Interviewee 11, 2018) that requires 

extensive investigation, leaving room for discovering something new [Characteristic C.5]. They 

criticized, instead, yes/ no answers – defined in literature as a univocal answer (Jančařík, et al., 

2013) – and argued that good research questions should begin with a wh-word, such as a why, what, 

or how. These findings are in line with the studies of Jančařík and colleagues (2013), which 

suggested that good questions involve learning and gaining new knowledge through extensive 

inquiry. In this relation, one interviewee also mentioned that research questions should be open to 
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change during the process, which requires that researchers allow themselves to be surprised and to 

change the direction of the question. 

A frequently mentioned characteristic of a good research question was that it should be interesting, 

both for the researcher and for audience [Characteristic C.6]. According to the student counsellor, 

the interesting question is one that starts with “a big burning why” (Interviewee 2, 2018), which 

ensures that researchers have a clear, strong drive and will be engaged and motivated in the research 

process. The interviewee also defined “interesting” as something that is necessary and useful to 

know: “we really don't know, we need to know, it would be incredibly useful to know” (Interviewee 

2, 2018), as having a better understanding of it would be beneficial to a lot of people - which is 

related to the characteristics of practical relevance and usefulness that will be described later 

[Characteristic C.8]. Some research experts further elaborated on the concept of “interesting” and 

argued that a good, interesting research question should be counterintuitive. According to them, 

questions that do not have an intuitive solution “get people hooked on [them]” because they entail 

some mystery and go in the opposite direction of what would be expected (Interviewee 10, 2018). 

Scholars have also emphasized that good research questions should be interesting, but with a 

different connotation. Anastasiadis and colleagues (2015, p. 410) defined “interesting” questions as 

those which appeal to the researcher and to the wider scientific and clinical community for 

engagement and recruitment purposes. 

According to the respondents, a good research question should be “fairly novel” (Interviewee 7, 

2018), building upon existing literature while addressing something that hasn’t been answered 

before, and therefore making a novel contribution: “I’m basing my research on something that 

exists but I’m improving it with something new” (Interviewee 7, 2018) [Characteristic C.7]. In 

relation to this, the student counsellor also mentioned that good research questions should not be 

designed to purely confirm pre-established understandings and reinforce the dominating paradigm 

in the research domain, but they should be open to novel, surprising results. These findings exhibit 

similarities with the reasoning of Anastasiadis and colleagues (2015), who suggested that research 

questions should build upon existing studies while aiming to reveal new findings.   

The research experts argued that good research questions should be based both on existing theories 

and on empirical observations, and they should be relevant for both theory and practice 

[Characteristic C.8]. On the one hand, a theoretical component was perceived as necessary to create 

a question that is generalizable and, if answered, creates knowledge that is applicable to other cases. 
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On the other hand, they argued that good research questions should also be based on the observation 

of practice and have relevance for a practical setting. These characteristics are in line with previous 

studies, which suggested that research questions should be relevant both for current scientific 

knowledge and for practice and policy formation (O’Brien & DeSisto, 2013; Anastasiadis et al., 

2015). One research expert characterized practical relevance as a “subjective concept” (Interviewee 

7, 2018) that research questions can do without, but personally found that research becomes more 

interesting if it also solves a real-life problem and has clear relevance for the world of practice. 

Related to the practical relevance, some students also mentioned that good research questions 

should be useful for society, addressing problems faced by a group of people, rather than solely 

intended for academic peers.  

In addition to the aforementioned characteristics, the respondents also suggested that good research 

questions should be simple and easy to understand, using a comprehensible language rather than 

academic terms and overly complicated syntax. They should be concise and specific enough and 

they should use some specific words which define the kind of research that will be conducted 

[Characteristic C.9]. 
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5.3 Formulation of Research Questions 

Figure 8: Confronting Theory-based Mechanisms for the Formulation of Research Questions with 

Interview Data 

	

Source: Cattani, S., Villani, C. 
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5.3.1 Redefining the Research Question  

Figure 9: Extract from Figure 8 - Redefining the Research Question 

	

	
Source: Cattani, S., Villani, C. 

 

5.3.1.1 Researching the Topic [R.F.1] [R.F.2] 

The students reported that, while it may be easy to come up with an idea for a research question, 

“it's going to be hard to get one research question from it” (Interviewee 12, 2018). They argued 

that, in order to make their research question “more valid” (Interviewee 1, 2018) and suitable for 

research, knowledge about the existing literature on the topic is needed. This was defined by one 

respondent as the “acid test” to establish “whether there is actually something here” (Interviewee 

10, 2018), whether the idea should be better defined and whether it is worth researching. The 

students suggested that it is necessary to “understand what has been written, the different points of 

view, what has been missed,” (Interviewee 7, 2018), either by reading existing publications or by 

talking to professors in the field. This enables to redefine the focus of the question, relying on the 

existing material, “to some extent take [it] for granted” (Interviewee 5, 2018), while putting the 

emphasis on something that is still unanswered. This mechanism has also been identified in 

previous work on clinical research questions, which emphasized the importance of doing some 

background reading to be able to focus the question and identify whether it has been already 

answered (Anastasiadis, et al., 2015; Considine, et al., 2017) [Mechanism T.F.1] [Characteristic 
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C.1]. Researching the topic ensures that research questions are not only focused on a clear, narrow 

context, but also that they are fairly novel, building upon existing literature to address something 

new [Characteristic C.7]. 

In this relation, the students also mentioned that doing some background reading may be helpful to 

recognize that “there's a lot of different things that go into [the topic]” (Interviewee 8, 2018), and 

therefore to decide which angle may be more interesting to take and to narrow down the question 

accordingly. According to them, the topic may not be completely changed if some research already 

exists: “there's still stuff you could do in there, definitely, but you could draw on other papers’ 

ideas” (Interviewee 5, 2018). For instance, Bragge (2010) suggested that background reading may 

reveal the need for a specific research design or a focus on a specific subgroup. Finally, some 

interviewees pointed out that researching the topic may provide indications as to of whether the 

problem of interest is widely spread and whether it is worth researching and "taking a deeper look 

into” (Interviewee 8, 2018). This is in line with findings that a good research question should be 

generalizable beyond the individual’s own experience and more widely applicable, and that it 

should have some usefulness and address a problem that is relevant to a wider public [Characteristic 

C.6, C.8].  

 

5.3.1.2 Knowing what can be Researched [R.F.3] [R.F.4] [R.F.5] 

The student counsellor mentioned that, in order to redefine research questions, it is also useful to 

get an understanding of the “types of research that could actually be done” (Interviewee 2, 2018), 

including, for example, the methodological choices that are available, the bias that should be 

avoided, and the data that should be collected in order to answer the research question. This ensures 

that the research question is answerable both in theoretical and practical terms, clearly outlining the 

design and data that are needed to answer the question and ensuring that they are realistic 

[Characteristic C.3, C.4]. Yet, the respondent pointed out that laypeople lack an understanding of 

the types of research that are possible, as they generally do not have the appropriate educational 

background and do not have the time to read the primary source of research, preferring to “grab 

bits and bots of information” (Interviewee 2, 2018). This implies – the student counsellor argued – 

that “if we were in some context to really to contribute to, not doing the research, but generating 

ideas for research, then especially those who have not a social science type of background would 

probably need some help in understanding what sort of research at all is possible” (Interviewee 2, 
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2018).  In this regard, one research expert suggested that this knowledge of research methods can be 

acquired through a research-based education or through dialogue with academic experts, who 

provide suggestions as to the appropriateness and feasibility of research approaches, 

methodological constraints, or difficult data access. In case of impossibility to tap into researchers’ 

expertise, methodology books were also described as useful to acquire some information on 

research methods. Finally, the student counsellor also reported that reading the primary source of 

research, instead of solely relying on articles presenting the main results, provides an understanding 

of the rationales behind methodological choices and, more in general, the type of research 

approaches adopted in the field. 

 

5.3.2 Writing the Research Question  

Figure 10: Extract from Figure 8 - Writing the Research Question 

	
	

	
Source: Cattani, S., Villani, C. 

 

5.3.2.1 Guidelines [R.F.6] [R.F.7] [R.F.8] 

With regard to the actual formulation of the research question, the students and counsellor 

perceived some difficulties in terms of wording, structure, scope, and feasibility. They reported that 
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their research questions are often not specific enough and would require too much work to be 

investigated and answered: “It's because it's a skill to craft a question, an academic question, so it's 

not strange that it's hard to do, but finding simply the rights wording, and level, and so on and so 

forth” (Interviewee 13, 2018). To overcome this difficulty, the interviewees suggested that 

guidelines represent a “shortcut” (Interviewee 13, 2018) to formulating research questions, 

providing useful information as to how research questions should be “built up” (Interviewee 9, 

2018). They can be retrieved from methodology books, lectures, or conversations with research 

experts, and ensure that research questions are clear and well-structured [Characteristic C.1, C.2]. 

Indeed, some students explained that research experts “have experience with research questions 

and research so they know what is missing, they know which formulation is maybe more precisely 

or needed to express your actual goal” (Interviewee 9, 2018). According to the respondents, this 

collaborative perspective on the formulation of research questions entails the understanding that 

laypeople and academics have different, complementary skills and roles, whereby the first may 

have knowledge about the topic, while the latter know “how research question should be like” 

(Interviewee 12, 2018). 

Three types of guidelines were mentioned in the interviews, namely templates for the structure, 

instructions for the wording, and examples of pre-formulated research questions. The students 

suggested that having a template outlining the main components of research questions, as well as 

explaining how they relate, would be helpful in the formulation task. It would give them “an idea 

how to build it up” (Interviewee 9, 2018), both how to break down the research question into main 

and sub-questions, and what structural elements are needed in each. This is in line with the work of 

Booth (2006) and Anastasiadis and colleagues (2015), who mentioned that providing individuals 

with a structure – such as the PICO framework – enables them to break down the idea into 

manageable components that can be recomposed in a well-built research question [Mechanism 

T.F.2]. The students perceive this as useful because, when exposed to the task of formulating 

research questions, they often do not “know where to start” (Interviewee 8, 2018) and they feel 

stuck. Having a template would provide them with clear directions to follow in their thoughts, 

outlining how the question should start, how it should continue, and how it should end. Indeed, 

when the structure is given, formulation becomes a matter of “putting the concepts in the right 

order, in the order which is given” (Interviewee 1, 2018). Similarly, the respondents perceived that 

guidelines as to the appropriate wording of research questions, also described as “rules of thumb” 

(Interviewee 10, 2018), streamline the formulation task. For example, the respondents often 
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mentioned that research questions have to start with a wh-word, such as what, how, or why, and 

describe this rule as an “anchor” (Interviewee 4, 2018), a solid starting point that initiates the 

formulation process. They also argued that guidelines as to which words or phrases are more 

appropriate and precise for certain research types would facilitate the task, for example instructions 

as to what circumstances call for “which” or “to what extent” (Interviewee 9, 2018). 

Along with guidelines for structure and wording, the respondents mentioned that examples of good 

research questions - accessed through books, lectures, or Google Scholar - would help them in the 

formulation task. By looking at previously formulated research questions, they may “get a basic 

idea of how [they] should look like” (Interviewee 12, 2018), for instance whether they always have 

specific characteristics or always start with the same word. Examples were also found to be useful 

because they can be replicated, using the same structure or even similar wording, while adapting 

them to the specific context of the research project at hand. If the cases are similar – one respondent 

argued – “it's the fastest way to come up with a nice question” (Interviewee 4, 2018). Similarly, one 

respondents suggested that a catalog of bad examples to avoid, with explanations of why they are 

considered inappropriate, would also be helpful. While some respondents strongly argued that 

guidelines and examples may facilitate the formulation task, serving as a shortcut to a correct 

formulation, others did not agree. Both practitioners and research experts rejected the idea that there 

may be “a shortcut where people could do that, arrive at formulating good and operationable 

research questions with no background in research” (Interviewee 13, 2018), or “a quick-fix eight 

points checklist to help you formulate a question” (Interviewee 2, 2018). Instead, they suggested 

that such formulations skills require years of education and training to be mastered, and therefore 

they cannot imagine a shortcut enabling people to formulate research questions as researchers 

would do. 

 

5.3.2.2 Practice [R.F.9] 

The interviewees mentioned that knowledge on how to formulate questions can be acquired not 

only by relying on theory as a source of guidelines, but also through practice and repeated 

experience with the task [Characteristic C.1, C.2]. As explained by one, “I think it just comes over 

with experience” and “the more often you do it, the more easy it is” (Interviewee 9, 2018). The 

interviewees reported that, when asked to write down a research question in the domain of school 

anxiety, they immediately thought about previous situations when they were asked to do so, for 
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example past exams or master thesis projects. They perceive it as helpful to compare the current 

formulation task with previous ones and replicate the structure of the question, while changing the 

topic: “My other exams that I had, and what I did in that case, so it was kind of comparing, a 

comparison, my experience to this question” (Interviewee 4, 2018). 

 

5.3.2.3 Rewriting Questions  

Self-Reflection and Answering [R.F.10] 

The students suggested that writing several drafts of the research question may be a useful method 

to improve its formulation. One respondent mentioned that, when exposed to the task of 

formulating a research question in the domain of school anxiety, he/she tried to “write as many 

drafts as possible” (Interviewee 5, 2018) and attempted to answer them, which often led to the 

realization that the draft was too broad and an answer could not be found. According to him/her, 

this process also encourages the individual to reflect on the question and identify “which parts of 

the question are necessary, which ones are inherent in the question itself [...] or also which parts 

I’ve left too broad” (Interviewee 5, 2018), triggering a reformulation of the question. This 

mechanism ensures that the question is sufficiently focused, clearly defined, and solidly answerable 

- “would I actually be able to answer that question?” (Interviewee 5, 2018) [Characteristic C.1, 

C.2, C.3]. In particular, a specific tool for rewriting questions was proposed, which consists in 

posing follow-up questions, to narrow down the initial question. In this regard, the interviewees 

have also mentioned the importance of having enough time to reformulate questions, while time 

pressure can negatively impact on the performance of the task.  

  

Feedback [R.F.11] 

In order to achieve a properly-formulated research question, the students suggested that exposing 

research questions to the evaluation of third parties and asking them for feedback may be helpful. 

Others may provide feedback, for instance, as to whether the topic is interesting, the formulation is 

clear, or the words used are appropriate, and these comments serve as input to rewrite the question 

and make the formulation more clear, interesting, and easy to understand [Characteristic C.6, C.9]. 

To shed more clarity on how feedback may be helpful, one respondent presented an example of 

how the process could work: “I would ask people to test my idea, my brainstorming of research 
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questions. […] I can write it down in 10 versions, and then make people test these 10 versions: 

what is more understandable, what makes sense” (Interviewee 7, 2018). The students also pointed 

out the different actors that may be a source of useful feedback on the formulation of research 

questions. These may be members of the research team, people who are familiar with the topic but 

not involved in the research project, or outsiders who do not have experience with the topic. The 

latter should be included – one student argued – because research should be understandable and 

useful to a wider public [Characteristic C.8]. Finally, feedback may also be collected from 

academics, especially on the wording and scope that is appropriate for an academic research 

question [Characteristic C.1, C.2]. Yet, a common finding across the interviews is that “some 

familiarity has to be there” (Interviewee 7, 2018), and family and friends are the preferred sources 

of feedback, which are more likely to provide authentic, trustworthy feedback on sensitive, personal 

topics.  

  

5.3.2.4 Outside Perspective and Concise Writing [R.F.12] 

The students also reported that writing academic research questions requires being concise, 

synthetic, and using the appropriate wording [Characteristic C.9]. This is perceived as difficult 

given that individuals are very embedded in their situation and overwhelmed by the large amount of 

information collected. Indeed, some students reported facing difficulties in condensing and 

synthesizing their ideas and thoughts into a clearly, precisely formulated question within an 

appropriate number of words. To overcome this barrier, they mentioned that adopting an outside, 

detached perspective may be useful to “put in simple logical words one’s flow of ideas” 

(Interviewee 1, 2018), and they suggested involving an external actor in the formulation task to 

achieve this. Indeed, an outside person who is not directly involved in the data collection and 

analysis, and is therefore “less emotionally attached” to the topic, is able to “take a step back” to 

make sense of the flow of ideas and information and translate it into something “more rational” 

(Interviewee 1, 2018). According to one respondent, this may be a supervisor, who is familiar with 

the research project but is not directly involved in the investigation, or a member of the research 

team, who is assigned the role of “outsider” (Interviewee 1, 2018). Indeed, for this purpose, it is 

not a requirement that the external actor possesses academic knowledge or personal experience with 

the topic, but he/she should simply not be directly involved in, and therefore emotionally attached 

to, the investigation – as the respondent put it, “it would be because he is outside” (Interviewee 1, 
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2018). The respondents also mentioned that concise writing skills, acquired through education, may 

serve the purpose of translating the flow of ideas into a short-enough, logical research question 

[Characteristic C.9].  

 

5.4 A Comprehensive Framework of Mechanisms 

The theoretical framework derived from the literature has been confronted with the interview data, 

whereby new mechanisms have been identified and the existing ones have been elaborated. Based 

on this analysis, a comprehensive framework of mechanisms that enhance the ability of citizens to 

generate and formulate novel scientific research questions is presented below.  

Table 7: A Comprehensive Framework of Mechanisms for the Generation of Research Questions 

Mechanism Description Factor influenced  

G.1 Transferring 

Domain 

Knowledge 

 

Acquire sufficient understanding of the field in order 

to have direction and rely on extensive, well-

organized knowledge to build novel research 

questions Acquiring domain 

knowledge 

 

G.1.1 Read existing literature on the topic, which 

outlines the main results in a “digestible” way 
R.G.2 

G.1.2 A bi-directional, co-constructing dialogue with 

scientists, mediated by bilingual facilitators 

T.G.1 

R.G.1 

G.2 Group 

Discussion 

Dialogue with peers who share similar experiences 

and speak the same language, in a situation of trust 

and intimacy, using metaphors and analogies Sharing tacit 

knowledge 

T.G.2 

R.G.3 

Paired with:  

G.2.1 Mediation 

of an expert 

Group discussions with peers, mediated by experts 

who can rationalize their insights and specify the 

problem 

R.G.4 

G.3 

Brainstorming 

and Mind 

Mapping 

Produce as many ideas as possible, build upon them, 

and eventually draw connections between them. It is 

important to have sufficient time and to defer self-

criticism of ideas 
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G.3.1 Individual brainstorming and mind mapping 
Cognitive 

persistence 

T.G.3 

R.G.6 

G.3.2 Group brainstorming in small, heterogeneous, 

dynamic groups  

Cognitive 

persistence and 

flexibility 

T.G.3 

T.G.5 

Paired with: 

G.3.3 Examples 

Provide examples to trigger connections with 

previous experiences stored in memory 
Fluency R.G.5 

G.4 Constructing 

the Research 

Problem 

Actively engage in expanding and problematizing the 

practical problem to construct a research problem 

Cognitive 

persistence 

 

G.4.1 Produce problem restatements and create a 

hierarchy of scopes by being reflexive, an ability 

acquired through a research-based training  

T.G.4 

R.G.7 

G.4.2 Q&A exercises with the mediation of experts, 

who challenge thinking with new perspectives 
R.G.8 

G.5 Providing 

Diverse 

Information and 

Abstract 

Instructions 

Stimulate flexible thinking that taps into distant 

categories to generate novel research questions 

Cognitive 

flexibility 

 

G.5.1 Provide citizens with diverse cues that are not 

directly relevant to the problem and with access to a 

variety of sources of information 

T.G.6 

R.G.9 

G.5.2 Instruct citizens to retrieve more abstract, 

conceptual representations 
T.G.6 

G.6 Stimulating 

Interest and 

Perceived Self-

efficacy 

Enhance the interest in the task and the perceived 

ability to undertake it 

 

 
 

G.6.1 Emphasize the possibility to make one’s voice 

heard  
Interest 

R.G.10 

G.6.2 Leverage communities of enthusiasts or identify 

hooks to one’s real-life 
T.G.7 

G.6.3 Build trust, transparency, and willingness to 

learn, communicate clearly and constantly, educate, 

attribute credit, and communicate success stories 

Perceived self-

efficacy 
T.G.8 

Source: Cattani, S., Villani, C. 
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Table 8: A Comprehensive Framework of Mechanisms for the Formulation of Research Questions 

Mechanism Description Key Characteristics  

F.1 Searching 

the Topic 

Search the topic to understand what has been 

researched and what has been missed Focused, fairly novel, 

generalizable, and 

useful 

 

F.1.1 Read existing literature 
T.F.1 

R.F.1 

F.1.2 Dialogue with professors in the field R.F.2 

F.2 Learning 

Research 

Methods 

Understand what type of research can be done, in 

terms of methodological choices and data required 
Theoretically and 

practically answerable 

 

F.2.1 Read the primary source of research  R.F.3 

F.2.2 Read methodology books R.F.4 

F.2.3 Dialogue with academic experts R.F.5 

F.3 Following 

Guidelines 

Follow guidelines, retrieved through books or 

teaching by experts, as a shortcut to building up 

well-structured research questions  
Focused, 

researchable, and 

simple 

 

F.3.1 Use templates for the structure (e.g. PICO 

framework) 

T.F.2 

R.F.6 

F.3.2 Use rules of thumb for wording R.F.7 

F.3.3 Use catalogs of good and bad examples of 

research questions 
R.F.8 

F.4 Rewriting 

Questions 

 

Write several drafts of the research question to 

improve its formulation, based on individual 

reflection or driven by others’ feedback 

  

F.4.1 Individually reflect on and try to answer the 

research questions, rewriting it accordingly 

Focused, 

researchable, and 

theoretically 

answerable 

R.F.10 

F.4.2 Expose drafts to the evaluation of third parties 

and ask for feedback as an input to the rewriting 

process 

• from people familiar with the topic but not 

involved in the research project 

 

 

 

Simple and  

interesting 

R.F.11 
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• from outsiders who do not have experience 

with the topic 

• from academics 

Useful 

 

Focused, researchable 

 

F.5 Adopting 

an Outside 

Perspective 

Involve an external actor, who is not directly 

involved in the research project, to help synthesize 

the flow of ideas into logical words 

Concise R.F.12 

F.6 Training 

Writing Skills 

Learn and train skills useful to formulate good 

research questions, which take time to acquire  
  

F.6.1 Practice the formulation task 
Focused and 

researchable 
R.F.9 

F.6.2 Learn and train concise and synthetic writing 

skills 
Concise R.F.12 

Source: Cattani, S., Villani, C. 
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6. Discussion and Implications 

This study departs from the assumption that citizens are holders of valuable experience-based 

expertise – despite not being educated and trained in science. This opens up opportunities for 

scientific research to tap into the wisdom of citizens to draw interesting, unexplored avenues for 

research. Given the potential benefits of crowdsourcing the conceptual phase of research, this study 

has explored ways to make citizens better equipped to generate and formulate novel scientific 

research questions in their domain of experience. Indeed, several barriers have been described that 

hinder the ability of citizens to identify novel research problems that require investigation, and to 

translate them into questions that lend themselves to research. These include limitations to the 

knowledge available, cognitive barriers, lack of time, motivation, and incentives to participate to the 

task, as well as shortage of academic writing skills. In response to these difficulties, this study 

proposes a framework of 12 hypothetical mechanisms that enhance the ability of citizens to develop 

scientific research questions (Tables 7 and 8). These are divided into two main categories: 

mechanisms that empower citizens to generate research questions, operating on their knowledge, 

thinking, and motivation; and mechanisms that influence their ability to formulate good research 

questions which are focused, researchable, fairly novel, interesting, useful, simple, and concise. 

By definition, laypeople lack an in-depth theoretical understanding of the research domain, and 

their experience-based expertise is insufficient to produce meaningful research questions that 

advance the field. When generating research questions, citizens tend to retrieve and rely on highly 

accessible knowledge or specific instances in memory, and the outcomes are likely to be similar and 

less novel, as a result. Yet, if provided with a theoretical understanding of the domain and of the 

research that has been done within it [Mechanism G.1], as well as with instructions to retrieve this 

more abstract, principle-based knowledge [Mechanism G.5], they can generate more novel research 

questions. Domain knowledge can be acquired either by reading existing literature [Mechanism 

G.1.1] or through a two-way dialogue with experts [Mechanism G.1.2], which make science 

understandable and easily accessible to them, enhancing their absorptive capacity and motivation. 

This provides citizens with guidance to make valuable contributions to the field, as well as with 

extensive, well-organized knowledge structures, which they can rely on to make more abstract 

associations. 
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Another knowledge-related barrier is that, while citizens may have acquired valuable knowledge in 

a subject through experience, part of it is tacit, difficult to codify, and often even unaware. This 

calls for mechanisms that help them to circumscribe the problem and express their tacit knowledge. 

For this purpose, group discussion can be employed, whereby peers share their experiences with the 

problem through stories and analogies, identify commonalities, and reach a more objective 

understanding of it [Mechanism G.2]. This mechanism is particularly effective if an expert 

moderator is involved, preferably at a later stage, to help citizens rationalize their experiences and 

specify the problem [Mechanism G.2.1]. 	

The process of recalling highly accessible, specific knowledge can be facilitated and expedited by 

presenting citizens with examples [Mechanism G.3.3]. While this process yields highly similar 

outcomes – compared to domain knowledge – brainstorming represents a useful mechanism to 

induce persistence in producing large quantities of ideas, whether at the individual or group level, 

and eventually generate novel research questions [Mechanism G.3]. If performed in a group 

context, brainstorming influences not only the fluency but also the flexibility of thinking, as group 

members are exposed to diverse stimuli, which activate knowledge in more distant, less accessible 

semantic categories. For this reason, heterogeneous, interdisciplinary, and dynamic groups enhance 

the effectiveness of brainstorming in generating novel research questions [Mechanism G.3.2]. Yet, 

some level of cognitive overlap is necessary to maintain communication, while smaller size, 

deferred judgment, and time availability ensure that group members are willing to share ideas. The 

exposure to diverse stimuli for the purpose of cognitive flexibility can also be achieved by 

introducing diverse information and providing access to multiple sources, which encourage citizens 

to tap into a wider range of ideas and stimulate their active engagement in the task [Mechanism 

G.5]. 	

Citizens experience another cognitive or perceptual block, as they are generally unable to see 

beyond their practical problems to generate questions that have wider applicability, and therefore 

leave the initial problem unquestioned. To be able to identify research problems, citizens must be 

equipped with the ability to “think like a researcher”, or to look at their practical experience from a 

research perspective and to translate practical concerns into research problems [Mechanism G.4]. 

One way to achieve this is to engage citizens in question-and-answer exercises with academic 

experts, who pose questions intended to probe their thinking and provide them with new 

perspectives [Mechanism G.4.2]. Alternatively, citizens can be encouraged to systematically and 

incrementally broaden the interpretation of the problem, increasing its complexity and eventually 
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producing a hierarchy of restatements. This mechanism should rely on a research-based education, 

which provides citizens with the ability to be reflexive about problems and problematize them 

[Mechanism G.4.1].  

Finally, citizens are likely to be uninterested in contributing to generating research questions, which 

go beyond their individual experience and do not have immediate value for them – which is 

exacerbated by the lack of time and incentives. To stimulate their interest and desire to participate 

in science, it is important to clearly communicate to citizens that the task bears direct relevance on 

their everyday life, and that it represents an opportunity to give their concerns more legitimacy in 

the public debate [Mechanism G.8.1, G.8.2]. In addition, the citizens’ perceived self-efficacy in 

generating research questions should be enhanced by building trust and communication, sharing 

inspiring success stories, and reassuring them that they have the necessary knowledge to undertake 

the task. Ongoing communication, empowerment and two-way learning are also beneficial to 

maintaining long-term interest in the task, given the length of the research cycle [Mechanism 

G.8.3].  

Once citizens have identified a research problem that requires investigation, they experience further 

difficulties in translating it into a question that is suitable for research. The research questions 

generated by the public often lack a clear, narrow focus or have already been answered. In response 

to this, it is useful to perform a “quick-and-dirty” search of the idea, either by interacting with 

professors or by reading literature [Mechanism F.1]. While this mechanism exhibits some 

similarities with the transfer of domain knowledge in the generation phase [Mechanism G.1], its 

purpose is different. Domain knowledge serves to develop conceptual representations that can be 

retrieved to generate novel ideas, while searching the idea provides direction to redefine the focus 

of the question and specify it more precisely. The latter also ensures that the research question is 

based on the existing theory, while addressing something new, and that it is generalizable beyond 

the experience of the single individual. 	

While citizens can provide valuable insights as to what should be researched, they often lack an 

understanding of what can be researched. They can learn what types of research approaches and 

methodological choices are available by reading methodology books, by interacting with research 

experts, or by reading the primary source of research [Mechanism F.2]. By gaining an 

understanding of what methodological approaches are possible and appropriate, citizens can 

formulate questions that are theoretically answerable. For this purpose, another useful mechanism 
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consists in trying to answer the research question to determine whether an answer can be found or 

whether some parts are too broad, and rewriting it accordingly [Mechanism F.4.1]. The process of 

rewriting research questions can also be driven by feedback collected by exposing the question to 

the evaluation of others. Indeed, peers who suffer from the same problem can provide feedback as 

to whether the question is interesting and generalizable, while outsiders can evaluate the relevance 

and usefulness of the question for a wider audience [Mechanism F.4.2].	

The research questions generated by citizens generally lack the appropriate structure and wording. 

While this ability can be acquired through practice and repeated experience with crafting research 

questions, this training takes a lot of time [Mechanism F.6.1]. Guidelines, instead, represent a 

shortcut to the formulation of good research questions, providing with a structure and key 

components, rules of thumb as to what wording is more appropriate, as well as examples of 

previously formulated questions to be replicated [Mechanism F.3]. For this purpose, it is also 

helpful to collect feedback from academics – who are experts in crafting academic questions – on 

the structure, wording, scope, and feasibility of the research question [Mechanism F.4.2]. Finally, 

citizens often face difficulties in summarizing their ideas into a short-enough research question, 

especially if they are very embedded in the research process. Beyond learning concise writing skills 

[Mechanism F.6.2], a useful mechanism consists in involving someone with an outside, detached 

perspective, who is not directly involved in the research project and does not necessarily need to be 

expert in the topic [Mechanism F.5]. 

All in all, these mechanisms hold the potential to equip citizens with the necessary knowledge, 

thinking, and motivation to generate novel research questions for science, as well as with the 

appropriate skills and resources to formulate good research questions. By proposing a framework of 

mechanisms that enhance the ability of citizens to develop research questions for science, this study 

contributes to research on public participation to science, collaborative research, and citizen 

science. It provides a better understanding of how the barriers to the citizens’ involvement in the 

conceptual phase of research can be overcome, and bottom-up scientific approaches can be 

enhanced. By doing so, this study contributes to bridging the theoretical gap between the call for 

involving the wisdom of the public in developing research questions and the scarcity of studies on 

the subject. It also expands the current understanding of the typologies of citizen science projects by 

investigating a type of projects that has received relatively less coverage in literature to date, 

namely the collaborative definition of research questions. In terms of Schäfer and Kieslinger’s 

(2016, p. 3) model of citizen science, this study contributes to research on the horizontal "project 
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focus" dimension, exploring ways to facilitate the movement from researcher- to community-driven 

projects by enhancing the degree of engagement of the public in defining the research question. 

The findings of this study also have implications for the practice of citizen science. The 

hypothesized mechanisms present ways for the scientific community to tap into the wisdom of 

citizens to set the agenda for scientific research. In this relation, citizens become a source of novel 

research questions and of novel avenues for scientific research, which scientists could not have 

identified based on the existing literature. Hence, the interaction between the citizens’ lay 

knowledge and the expert scientific knowledge may represent a way to improve scientific research. 

This study also has practical implications for the scope and direction of scientific research. By 

reinforcing open, bottom-up approaches to science, it contributes to expanding the scope of 

conventional research – largely driven by the academic expertise and interests of professional 

scientists – to questions, concerns, and challenges that are relevant to society. It brings the 

consumer and beneficiary of research at the fore, ensuring that research projects serve specific 

public interests and that the knowledge produced is socially robust and resonates with their lived 

experiences and needs. 

A corollary of the alignment between the academic and public interests is that outstanding 

methodological benefits will accrue. It can be expected that an increasing number of members of 

the community will be more willing to collaborate with research institutions, if they perceive that 

the research projects address issues that have personal or public relevance. As a result, research 

professionals will gain access to a broader base of more motivated and potentially more expert and 

knowledgeable individuals to leverage in their research activities. Establishing a closer alignment 

between science and society and drawing more people into the scientific research also yields 

educational benefits, as the public understanding and uptake of science are likely to be enhanced. 

Finally, the scientific community would also benefit from increased credibility among the public, 

and its research projects would receive recognition and validity, if they address societal concerns.  
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7. Limitations and Future Research 

The present study suffers from several limitations, which relate both to the review of the literature 

and to the case study research design, and suggest directions for future research to overcome them.  

In searching literature for the purpose of deriving a theoretical framework of mechanisms, the 

selection of the keywords was based on subjective judgments of the authors, who considered these 

research areas as potentially interesting for the objectives of the study. A broader review may have 

revealed potential mechanisms that have not been considered. Due to time constraints, the authors 

performed a screening of the articles retrieved based primarily on the suitability to the objectives of 

the study. This leaves room for the subjective interpretation of the authors in screening the 

publications, making selection and exclusion decisions, and drawing generalizations from the 

previous findings (Comerasamy, 2012). The validity and reliability of the results of the study may 

also suffer from the fact that the secondary data included in the review are likely to have been 

originally collected for a different purpose, they may suffer from methodological flaws in the data 

collection and analysis procedures, they may be outdated, or they may represent the interpretation 

of the authors and offer a partly subjective picture of the phenomenon (Saunders, et al., 2016, p. 

332-334). These limitations call for future research to perform a more systematic, thorough review 

of the literature to improve the validity and reliability of the theoretical framework. In addition, 

some of the studies included in the first category of the review may have been conducted in a 

context different from generating research questions (for instance, problem solving, conceptual 

expansion, or creativity for decision making). They have been included based on the authors’ 

judgment of the transferability of the findings; yet, future research may investigate the 

appropriateness of such decisions. 

Further limitations stem from the case study design decisions. Due to limited time availability and 

limited access to populations outside the academic context, the study relies on a single case and on 

a small, non-probability sample. This may raise concerns as to the generalizability of the findings to 

other clinical settings and to other patient groups within the non-specialist public (Saunders, et al., 

2016, p. 205). While this study is not conducted for the purpose of statistical generalization of the 

results, future research may investigate the topic in other contexts and units of analysis in order to 

enrich the understanding of the mechanisms for crowdsourcing scientific research questions. 

Another sample-related limitation is that only one student counsellor was interviewed due to 
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recruitment difficulties, and therefore the practitioner component of the sample is significantly 

smaller. 

Semi-structured interviews as a qualitative method of data collection are liable to a series of 

participant and researcher biases (Saunders, et al., 2016, p. 203). The interviewers’ non-verbal 

behavior, tone of voice, inability to establish personal credibility, or subsequent interpretation may 

bias the participants’ responses. Their answers may also be liable to subjectivity and provide only a 

partial picture of the sensitive research topic. The nature of the students interviewed, who self-

selected to participate based on their perception of being directly affected by school anxiety, may be 

another source of bias in the sample (ibid.). Additionally, some of them were writing their master 

thesis at the time of data collection and, in their answers, they sometimes referred to the process of 

defining a research question for their thesis projects, instead of in the context of school anxiety in 

which have personal experience as patients. When exposed to the exercise of generating and 

formulating a research question, the interviewees also experienced time pressure, which may have 

biased their answers. Despite the measures adopted to prevent these sources of bias, described in 

Section 4.6, they may limit the reliability of the findings. Therefore, there is a need for future 

research to replicate the study in order to ensure the external reliability of the findings, and their 

generalizability to other clinical settings. 

Provided that the purpose of the current study is to conduct an exploratory analysis of mechanisms 

for crowdsourcing scientific research questions, there is need for future research to test and validate 

the hypothesized mechanisms and provide conclusive results. Given the delimitations of this study, 

there remains room for further investigation. Future research may investigate mechanisms that 

influence the ability of citizens to participate in subsequent phases of the scientific research process. 

It may also expand the perspective of the current study – focused on citizens – to the world of 

academia, exploring the difficulties that prevent researchers from crowdsourcing the definition of 

research questions to the public, and mechanisms that may enhance their ability to solicit such 

contributions.
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9. Appendix 
Appendix 1: A review of the Typologies of Citizen Science Projects 

Criteria Level of public engagement 

Enabling 
technologies 
and project 

focus 

Locus of 
knowledge 

creation and 
project focus 

Model 
Wilderman 

(2007) 
Cooper, et. al. 

(2007) 
Bonney, et. al. 

(2009) 

Wiggins & 
Crowston 

(2011) 

Shirk, et. al. 
(2012) Haklay 2015 

Wiggins & 
Crowston 

(2011) 

Schäfer 
& Kieslinger   

(2016) 

Citizen 
Science 
Project 

Type 

Community 
consulting 

model 
("science for 
the people") 

Scientific 
consulting 
research 
model 

  Contractual 
projects   

Contractual 
projects 

 

Community 
workers model 

 
 

Citizen science 
research model 

 
 

Contributory 
projects 

 
 

Contributory 
projects 

 
 

Contributory 
projects 

 
 

Passive sensing 
Investigation 

projects 

Contributory 
projects; 

investigation 
projects 

Volunteer 
computing; 

virtual projects 

Volunteer 
computing 

Volunteer 
thinking Virtual projects 

 
Adaptive 

citizen science 
research model Collaborative 

projects 
Collaborative 

projects 
Collaborative 

projects 

Environmental 
and ecological 

observation 

Conservation 
projects 

Collaborative 
projects; 

conservation 
projects  

Adaptive co-
management 

research model 
        

Community-
based, 

participatory 
research model 

("science by 
the people") 

Participatory 
action research 

model 

Co-created 
projects 

Co-created 
projects 

Co-created 
projects 

Participatory 
sensing  Co-created 

projects 

   

civic/ 
community 

science 
(bottom-up 

science) 

Education 
projects 

Education  
projects 

    Collegial 
contributions  Action 

 projects 

Collegial 
projects; 

action projects 
Source: Cattani, S., Villani, C. 
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Appendix 2: Interview Guideline - Lay Experts: Students and Student Counsellors 

Step 1 - Interview Questions 

1 Think about developing research questions. For our study we have differentiated this task in 
two sub-tasks: a) generating an idea for a RQ and b) formulating a RQ. The next questions 
refer to these subtasks subsequently. 
 
For students: 
First, let’s consider the first sub-task, generating ideas for a research question. 
Think about school anxiety. For our study, we are interested in insights from people like 
you, who feel or have felt stressed or under some kind of academic or social pressure during 
school time. We refer to this feeling as “school anxiety”. What do you think would help you 
and other people who are affected by school anxiety to generate ideas for a research 
question that researchers should address in their studies? So, in other words, what do you 
think would help you, as a person affected by school anxiety, to generate ideas for a 
research question? 
 
For student counsellors:  
First, let’s consider the first sub-task, generating ideas for a research question. 
Think about school anxiety. For our study, we are interested in insights from people like 
you, who are indirectly affected by school anxiety, as student counsellors. What do you 
think would help you and other people who are affected by school anxiety to generate ideas 
for a research question that researchers should address in their studies? So, in other words, 
what do you think would help you, as student counsellor indirectly affected by school 
anxiety, to generate ideas for a research question? 
 
Follow-up questions: 

● That is interesting. Can you please elaborate on why do you think this might help 
you generate ideas for a research question?  

● Could you give us an example? 
● What else could help you?  

 
Auxiliary questions: 
● Think about what is a research question and what is required to generate ideas for a 

research question.  
● Try to think of anything that might help you generate questions, for example: 

             - think of aspects of the external situation in which you find yourself 
             - think of internal resources/ abilities that you might lack and that you might need 
             - think of specific trainings that you may need 
             - think of people that may help you  
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2 Which are, according to you, the key characteristics of a “good” scientific research 
question? 
 
Follow-up questions:  
● That is interesting. Can you please elaborate on why do you think these 

characteristics make it a “good” question?  
● Why do you think the lack of this makes it a “bad” question? 

 
Auxiliary questions:  
● Think about research papers you read and the research questions they explored. Do 

you consider some of them as “good” or “bad”? Why? 
● Try to think about the characteristics of a “bad” research question. Why do you 

think these characteristics make it a “bad” question?  
● Think about a recent scientific discovery you heard about and were impressed by. 

Why were you impressed?  

3 You have considered what might help you to come up with an idea for a research question 
and what characterizes a “good” research question. Now, let’s consider the second sub-task, 
formulating a research question. 
 
For students: 
What do you think would help you and other people who are affected by school anxiety to 
formulate your ideas into a “good” research question that researchers on this topic could 
address in their studies? So, in other words, what do you think might help you, as a person 
affected by school anxiety, to formulate your ideas into a “good” research question? 
 
For student counsellors: 
What do you think would help you and other people who are affected by school anxiety to 
formulate your ideas into a “good” research question that researchers on this topic could 
address in their studies? So, in other words, what do you think might help you, as student 
counsellor indirectly affected by school anxiety, to formulate your ideas into a “good” 
research question? 
 
Follow-up questions: 

● That is interesting. Can you please elaborate on why do you think this might help 
you formulate a research question?  

● Could you give us an example? 
● What else could help you?  

 
Auxiliary questions: 
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● Think about what characterizes a “good” research question and what is required to 
formulate a “good” research question.  

● Try to think of anything that might help you formulate a research question, for 
example: 

- think of specific trainings that you may need 
- think of aspects of the external situation in which you find yourself 
- think of people that may help you 
- think of internal resources/ abilities that you might lack and that you might 

need 

 

Step 2 - Research Question Generation and Formulation Task  

Now we want to ask you to generate and formulate a research question. We know this is a 
difficult task, so feel free to take as much time as you need, even up to 10 minutes. If you think 
you’re done before, please let us know. Please be assured that the question will not be distributed 
beyond our interview. We are aware that the time might not be sufficient to generate and 
formulate a perfect research question. However, try to do your best. 
“Think about school anxiety and research about school anxiety. Please write down a research 
question that researchers on this topic could address in their studies.” 

 

Step 3 - Interview Questions 

4 How would you rate the difficulty of the task from 1=easy to 10=difficult?  
● Why? 

5 
 
6 
 

6.1 
 
 
 
 
 

6.2 

What was the first thing that came to your mind when confronted with this task?  
 
First, think about the task of generating/ coming up with an idea for the research question.  
 
What was the easy?  
 
Follow-up questions: 
● That is interesting. Can you please elaborate on why do you think this was easy?  
● Anything else that was easy in this first sub-part?  

 
What challenges/ obstacles/ difficulties did you perceive in generating a research questions? 
 
Follow-up questions: 
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● That is interesting. Can you please elaborate on why do you think this makes it 
difficult to generate a research question?  

● Could you give us an example? 
● Anything else that was difficult or challenging in this first sub-part?  

 
Auxiliary questions:  
● Think of internal barriers linked to your capabilities and resources  
● Think of external constraints, for example the context/ situation, the resources you 

had, the people around you, etc. 

7 Now that you have experienced the task of generating a research question in the context of 
school anxiety, what do you think would have helped you in generating an idea for a 
research question? 
 
Follow-up questions: 
● That is interesting. Can you please elaborate on why do you think this might have 

helped you generate ideas for a research question?  
● Could you give us an example? 
● Anything else that might have helped you?  

 
Auxiliary questions: 
● Try to think about drivers and barriers you perceived. How could these barriers be 

overcome? 
● Do these drivers and barriers relate to something internal or to something external? 

8 
 

8.1 
 
 
 
 
 

8.2 

Now, consider the second part of the task: formulating a research question. 
 
What was easy?  
 
Follow-up questions: 
● That is interesting. Can you please elaborate on why do you think this was easy?  
● Anything else that was easy in this second sub-part?  

 
What challenges/ obstacles/ difficulties did you perceive in formulating a research 
questions? 
 
Follow-up questions: 
● That is interesting. Can you please elaborate on why do you think this makes it 

difficult to formulate a research question?  
● Could you give us an example? 
● Anything else that was difficult or challenging in this second sub-part? 
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Auxiliary questions:  
● Think of external constraints, for example the resources you had, the context/ 

situation, the people around you, etc. 
● Think of internal barriers linked to your resources and capabilities  

9 Now that you have experienced the task of formulating a research question in the context of 
school anxiety, what do you think would have helped you in formulating a research 
question? 
 
Follow-up questions: 

● That is interesting. Can you please elaborate on why do you think this might have 
helped you formulate a research question?  

● Could you give us an example? 
● Anything else that might have helped you?  

 
Auxiliary questions: 
● Try to think about the drivers and barriers you perceived. How could these barriers 

be overcome? 
● Do these drivers and barriers relate to something internal or to something external? 

Source: Cattani, S., Villani, C. 

 

Appendix 3: Interview Guideline - Research Experts 

Interview Questions 

1 Think about research questions. In your opinion, what are the different steps until you have 
a research question? 

 
 
 
2 

For our study we have differentiated this task in a) generating/coming up with an idea for a 
RQ and b) formulating a RQ.  
 
Now, think of the first part, coming up with a RQ. What do you think would help laypeople 
that are experts by experience of a certain topic to generate a research question? 
 
Follow-up questions: 

● Why do you think this might help lay experts to generate research questions?  
● What challenge/ obstacle/ barrier that the crowd may face in this task does it help to 

overcome? 
● Why do you think this makes it difficult for them to generate a research question?  
● Why do you think your suggestion may help them to overcome this specific 

challenge? 
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● Anything else that might help them?  
● Could you give us an example? 
● That is interesting. Could you tell us more about…? 
● In what way? What do you mean by…? 

Auxiliary questions: 
● Think of challenges/ obstacles/ difficulties that the crowd may face in generating a 

research question:  
- think of internal barriers linked to their capabilities and resources 
- think of external constraints, for example the context/ situation, the resources they 
have, the people around them  

● Think about what is meant by generating a research question and what is required to 
generate a research question.  

● Try to think to anything that might help you generate questions. For example: 
             - think of aspects of the situation in which they might find themselves 
             - think of resources/ abilities that they might lack and that they might need 
             - think of specific trainings that they may need 
             - think about people that may help them  

3 Now, let’s consider what is a “good” research question.  
Which are, according to you, the key characteristics of a “good” scientific research 
question? 
 
Follow-up questions:  
● Why do you think these characteristics make it a “good” question?  
● Why do you think the lack of this makes it a “bad” question? 

 
Auxiliary questions:  
● Think about research papers you read/ or write and the research questions they/ or 

you explore/d. Do you consider some of them as “good” or “bad”? Why? 
● Try to think about the characteristics of a “bad” research question. Why do you 

think these characteristics make it a “bad” question?  

4 Now, let’s dive into the second part of the task: the formulation of a research question. 
What do you think would help laypeople that are experts by experience of a certain topic to 
formulate a scientific research question? 
 
Follow-up questions: 

● Why do you think this might help lay experts to formulate research questions? 
● What challenge/ obstacle/ barrier that the crowd may face in this task does it help to 

overcome? 
● Why do you think this makes it difficult for them to formulate a research question?  
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● Why do you think your suggestion may help them to overcome this specific 
challenge? 

● Could you give us an example? 
● Anything else that might help them?  

 
Auxiliary questions: 
● Think of challenges/ obstacles/ difficulties that the crowd may face in formulating a 

research question.  
- think of external constraints, for example the people around them, the 

context/ situation in which they find yourself, the resources they have, etc.; 
- think of internal barriers linked to their capabilities and resources. 

● Think about what is meant by formulating a research question and what is required 
to formulate a research question.  

●  Try to think to anything that might help the crowd of lay experts to formulate 
questions. For example: 

- think of specific trainings that they may need 
- think about people that may help them 
- think of aspects of the situation in which they might find themselves 
- think of resources/ abilities that they might lack and that they might need 

Source: Cattani, S., Villani, C. 

 

Appendix 4: Interviews Vocabulary  

- Lay experts: Experts in a domain by virtue of a) having experience or b) being trained by 

practice, skilled (Prior, 2003) 

- Research question: A research question is a) a sentence worded or expressed so as to elicit 

information within a specific field of research, or b) a matter within a specific field of 

research requiring resolution or discussion (“Question”, 2018)  

- Generating a research question: Recognizing that a problem exists that requires 

investigation and solution by researchers in the field, before defining or solving the problem. 

This calls for identifying possible problems in the environment, many times when problems 

are not clearly identified or even known (Reiter-Palmon, 2011)   

- Formulating a research question: Altering, structuring, and defining the previously 

identified problem that requires investigations to make it workable before solutions are 

attempted (Reiter-Palmon, 2011). It requires translating the problem into a written formula 
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that can be communicated to researchers and such that it is researchable. If the problem was 

well-defined or structured, there would be no need for formulation (Reiter-Palmon, 2011) 

- School anxiety: School anxiety refers to several domains of academic and social distress, 

which occur during the school years as students face transitions, life pressures, and 

maturation. These may include fears related to academic performance, negative teacher 

evaluations, stress, peer relationships, self-esteem and others (Beiter, et al., 2015). 

- “Good”/ “Bad”:  Whatever you (the interviewee) would describe as good or bad.  

 

Appendix 5: Codes for the Generation of Research Questions Retrieved from the Analysis of 

Interviews 

- Number of codes and sub-codes: 28 

- Number of themes and sub-themes: 8 

Label Definition Code/ 
Theme 

Difficulties 
Difficulties that laypeople face in generating a research 
question 

Theme 

Lack of academic 
knowledge 

Lack of an academic understanding of the topic and the 
research that has been done on it 

Code  

Lack of time 
Lack of time to define problems, especially among people 
busy solving problems 

Code 

Lack of interest 
Difficulty of stimulating and maintaining interest in defining 
problems  

Code 

Lack of incentives 
Lack of incentives to take time off to define problems, 
particularly among people interested in solutions  

Code 

Information 
overload 

Information about school anxiety may be complex and 
ambiguous, both in volume (derived from talking to others, 
reading literature, etc.) and in nature (as it is a feeling) 

Code 

Knowledge 

Access to internal 
knowledge 

Accessing one’s pre-existing knowledge on the topic, 
acquired through experience and stored in memory 

Theme 

Thinking about 
personal 
experience 

Reflecting and thinking about one’s own experience with 
school anxiety and experienced, well-known problems, as 
well as with people suffering from it 

Code 
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Visual examples 
Visual examples of likely scenarios of school anxiety, which 
facilitates retrieving previous experiences and pieces of 
information from memory 

Sub-code 

Sharing with 
peers 

Sharing one’s experiences with school anxiety with similar 
people in the same situation, e.g. students, friends, family 
members 

Code 

Familiarity 
Surrounding oneself with familiar, personal, intimate sources, 
who one feels comfortable with and who provide authentic, 
reliable insights into the sensitive topic 

Sub-code 

Talking to 
psychologists 

Talking to psychologists who have a more formal, rational 
knowledge of school anxiety 

Code 

Group, moderated 
discussion 

Discussion with other people in a similar situation in order to 
verbalize tacit knowledge of problems, mediated by a 
researcher keeping the focus on defining problems 

Code 

Receiving 
Knowledge on the 
Field 

Receiving information on the topic from the outside Theme 

Reading existing 
research 

Knowing what has been written about school anxiety, what 
questions have already been answered, what are the gaps that 
need further research, what are the scholars’ opinions, etc. 

Code 

Writing digestible 
research 

Writing research targeted to laypeople, rather than 
practitioners, with suitable format, language, and 
communicative channels 

Sub-code 

Talking to topic 
experts 

Talking to supervisors or other professors and researchers in 
the field who have a broader overview and understanding of 
the topic and may suggest different perspectives 

Code 

Thinking Skills 

Thinking 
techniques 

Tools that organize and guide one’s thinking so that it leads to 
the generation of novel ideas  

Theme 

Brainstorming 
Writing down on paper all topic-related ideas that come to 
mind, even if seemingly irrelevant, whether individually or in 
groups 

Code 

Mind mapping 
Finding relationships, seeing patterns, and drawing 
connections between ideas on paper   

Code 

Contextual factors 
Characteristics of the environment that facilitate idea 
generation 

Sub-
theme 

Inspiring space Inspiring facilities and environment that encourage getting Code 
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together and sharing ideas, while avoiding distraction 

Time 
Having enough time to generate topic-related ideas and 
reflect on them 

Code 

Thinking like a 
researcher 

Thinking about problems in terms of scientific research 
problems rather than management/practical problems 

Theme 

Research 
education and 
training 

Receiving an education in research and research methods to 
acquire a particular way of thinking of and analyzing 
phenomena 

Code 

Teaching 
reflexivity 

Teaching laypeople to be reflexive about their practice and 
look at it from different perspectives 

Sub-code 

Dialogue with a 
researcher 

Discussing with researchers, who bring the research voice 
into the discussion and help to translate practical problems 
into research problems 

Code 

Questioning and 
mediation 

Having a researcher moderate the discussion, probing 
questions and pushing the thinking forward to help laypeople 
generate a research problem 

Sub-code 

Diversity in the 
environment 

Being exposed to different sources of information, such as 
people and other stimuli, who provide different inputs 

Theme 

Talking to others 
Being embedded in a network of external relationships, who 
provide ideas and insights  

Code 

Interdisciplinarity 
Talking to and exchanging ideas with people from different 
fields of research and practice who bring in different 
perspectives  

Code 

Strong and weak 
ties 

Engaging both in ongoing conversations with strong ties and 
in occasional conversations with weak ties that change on a 
frequent basis 

Code 

Other sources of 
knowledge 

Getting input from other resources, e.g. videos, TedTalks, etc. Code 

Motivation 

Motivation Motivation to engage in generating research questions Theme 

Interest/ curiosity 

Thinking about what one is interested in and curious about, 
which drives the idea generation towards a certain direction 
and is related to pre-existing knowledge, proactivity, and 
continuous engagement 

Code 

Incentives 
Incentivizing laypeople by giving a voice and legitimacy to 
their concerns in the public debate 

Code 

Source: Cattani, S., Villani, C. 
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Appendix 6: Codes for the Characteristics of Good Research Questions Retrieved from the 

Analysis of Interviews 

- Number of codes and sub-codes: 23 

- Number of themes and sub-themes: 7 

Label Code/ 
Theme 

Narrowly and specifically defined Theme 

Clear Code 

Narrow Code 

Defined context Sub-code 

Provides direction Code 

Answerable Theme 

Theoretically answerable Code 

Practically answerable Code 

Realistic Code 

Open Theme 

Open Code 

WH-question Sub-code 

Open to change Code 

Interesting Theme 

Interesting Code 

Counterintuitive Code 

Fairly novel Theme 

Novel Code 

Not purely confirmatory Sub-code 

Building upon the literature Code 

Relevant Theme 

Theory-based Code 

Generalizable Sub-code 

Practically relevant Code 

Addresses a problem Sub-code 

Useful Sub-code 



	
	

108	

Other characteristics Theme 

Easy to understand Code 

Not too long Code 

Appropriate terminology Code 
  Source: Cattani, S., Villani, C. 

 

Appendix 7: Codes for the Formulation of Research Questions Retrieved from the Analysis of 

Interviews 

- Number of codes and sub-codes: 18 

- Number of themes and sub-themes: 8 

Label Definition Code/ 
Theme 

Difficulties 
Difficulties that laypeople face in formulating a research 
question 

Theme 

Lack of language 
for 
problematization 

Lack of language to see other dimensions of the problem and add 
complexity to it, which is counterintuitive to solution-oriented 
laypeople 

Code 

Lack of academic 
writing skills 

Lack of skills to articulate an academic question, e.g. wording, 
scope, elements, etc. 

Code 

Redefining the 
research question 

Redefining the focus of the previously generated idea to make it 
suitable for research 

Theme 

Researching the 
topic 

Doing research on the topic to narrow down the idea to a specific 
aspect 

Code 

Knowing what can 
be researched  

Acquiring an understanding of what types of research and 
methodological choices are possible and more appropriate to 
answer the question  

Code 

Writing techniques Techniques for writing down the research question  Theme 

Knowledge of 
research questions 

Acquiring knowledge on how a good research question should 
be formulated 

Sub-
Theme 

Reading materials 
Reading books and other written resources on how to formulate a 
proper research question 

Code 

Teaching Attending lectures on research methods and academic writing Code 

Involving 
academic experts 

Collaborating with professors or researchers who have seen or 
created research questions and know how they should be 

Code 
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formulated, who challenge wording and scope of the question 

Practice and 
previous 
experience with 
research questions 

Thinking about previously-formulated research questions to 
compare and replicate them 

Code 

Guidelines 
Receiving guidelines on how to formulate a good research 
question 

Sub-
theme 

Template for the 
structure 

Having a template outlining what structure and components a 
research question should have 

Code 

Instructions as to 
the wording 

Having guidelines defining what particels, words, and 
formulations are appropriate 

Code 

Examples 
Having examples of good and bad research questions that can be 
followed, replicated, or avoided 

Code 

Rewriting 
questions 

Reflecting on and rewriting research questions to improve the 
formulation 

Sub-
Theme 

Writing many 
drafts 

Writing different drafts, attempting to answer them, and 
reflecting on them 

Code 

Time 
Having enough time to reflect on, rewrite, and test the question 
repeatedly 

Code 

Feedback Asking for feedback on the formulation of the question 
Sub-
theme 

Feedback from 
outsiders 

Asking for feedback from people who are not affected by school 
anxiety because research should be understandable to all 

Code 

Feedback form 
peers 

Asking for feedback on the direction, clarity, and interest of the 
formulation to people who are similarly affected by school 
anxiety, or from colleagues who are part of the research project 

Code 

Feedback from 
experts 

Asking for feedback from the supervisor or other research 
experts on the scope, wording, and feasibility of the question 

Code 

Synthesizing skills 
Being able to synthesize and summarize ideas into a specific 
question with reasonable length 

Sub-
theme 

Concise writing 
skills  

Ability to summarize long texts, acquired in school or through 
training 

Code 

Outsider 
perspective 

Adopting a rational, detached outsider perspective to bring a 
logical order into a confusing flow of ideas 

Code 

Source: Cattani, S., Villani, C. 

 


