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Concept maps and visualisation as a means of triangulation in management accounting and 

control research 

 

Abstract 

 

Purpose 

Interpretive research in management accounting and control provides rich insights from 

empirically based studies, but it has been criticised for lacking generalisability and potential 

subjectivity. On the latter, triangulation is useful, and this paper offers some insights on a 

triangulation technique thus far not commonly reported in management accounting/control 

research. 

 

Design/methodology/approach 

Drawing on a study of the roles of management accountants in performance management systems, 

this paper offers some insights from empirical experiences on the use of concept maps as a tool to 

assist triangulation and improve understanding of complex empirical phenomena. 

 

Findings 

The concept maps as utilised revealed additional insights which were not recounted by 

interviewees during the normal interview time. This is a potentially important finding for 

consideration of future researchers. 

 

Originality 

Thus far, concept maps seem under-utilised in management accounting and control research. This 

paper gives some initial insights on how they may be used in case study settings. 

 

Practical implications 

In this paper, how concept maps were employed is detailed and it is hoped future researchers will 

find their use beneficial in interview settings. 

 

 

Keywords: Performance Management Systems, concept maps, interpretive research. 

 

Paper type: Qualitative Insights 
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1. Introduction 

 

Interpretive management accounting research continues to reveal interesting insights into the 

complex world of management accounting, the management accountant and management control 

(e.g., de Loo and Lowe, 2017). Hopper et al., (2001) consider interpretive research advantageous 

in that theory and empirics are closer to practical concerns, promote interdisciplinarity and reveal 

rich detail on internal organisational processes. It also answers “how” questions well (Lukka and 

Mouritsen, 2002). According to Ahrens et al. (2008), poly-centrism is an important strength in 

interpretive research, which enables researchers to adapt theories, methodologies and methods to 

highly specific research areas and questions. On the downside, it produces non-generalisable 

findings and it has been argued that it does not produce data which is sufficient for theory 

development (Zimmerman, 2001) or to produce a unified body of research (de Loo and Lowe, 

2017). 

 

The relative merits or otherwise of interpretive research are not for debate here and not 

discussed further. However, the brief outline above is useful to set the present paper in context. 

Ahrens et al. (2008) noted interpretive research allows for flexibility in that methods may be 

adapted to areas or questions. Here, the focus is on the adopting of a particular method – concept 

maps - rather than adapting - although some of the latter did occur. The overall objective of this 

qualitative insight is to highlight the potential usefulness of concept maps in interview-based 

management accounting and control research. Concept mapping is a method that can demonstrate 

how people visualise relationships or interactions between different concepts. Closely linked to 

cognitive maps in psychology (Tolman, 1948), concept maps offer a visual representation of 

schemes of understanding within the human mind. While concept maps have been used in other 

disciplines, their use in accounting research is not common and typically only in accounting 

education research (Greenberg and Wilner, 2015). As will be shown later, concept maps present 

researchers and participants with a useful method to capture the entirety of the topic being 

researched. Here, it will be shown how concept maps led to further findings and clarity of the topic 

under examination, namely the interactions of characteristics of performance management systems 

(PMS) and the role of the management accountant (MA). 

 

The remainder of this paper is structured as follows. The next section introduces and explains 

concept maps. Section Three then introduces the case setting where the concept maps were utilised, 

briefly outlining the study and highlighting insights which only came to light with the help of the 

concept maps. The final section offers some concluding thoughts for future use of concept maps 

in management accounting and control research. 
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2. Concept maps 

 

This section first provides a brief overview of interpretive research and qualitative research 

methods to set the context for this paper. This is not intended to be extensive, rather to provide a 

background for the use of concept maps, which are then described in more detail. 

 

The study of business topics in general must consider that business situations are a function 

of a particular set of circumstances and individuals coming together at a specific time (Saunders 

et al., 2017). In business and other research, epistemology generally advocates what constitutes 

acceptable knowledge in a field of study (Saunders et al., 2017). Interpretivism is one approach to 

epistemology, where the inquirer and the inquired-into are interlocked in an interactive process 

and influence each other (Mertens, 2015). A key research objective of the underlying study was to 

explore the how and why of the interaction of the characteristics of a PMS and the role of the MA. 

A PMS in this context is defined by Ferreira and Otley (2009, p. 264) as: 

 

the evolving formal and informal mechanisms, processes, systems, and networks used by 

organisations for conveying the key objectives and goals elicited by management, for 

assisting the strategic process and ongoing management through analysis, planning, 

measurement, control, rewarding, and broadly managing performance, and for supporting 

and facilitating organisational learning and change.  

 

For an appropriate analysis of this question, an in-depth interaction with the field was 

necessary and useful to get in-depth insights which cannot be garnered from existing documents 

or through survey methods. Thus, a qualitative method was adopted to allow the researchers to 

obtain a rich and detailed understanding of the subjective and contextual nature of organisations, 

processes and people (Bryman, 2016). A multiple case study approach, based on semi-structured 

interviews was deemed most appropriate for this study as it best reflected the objective of 

interaction due to its less observable character. Thus, the underlying research aimed to contribute 

to the qualitative research tradition in management accounting and control (Baxter and Chua, 

2003; Burns, 2014; Lillis, 2008; Vaivio, 2008). In addition, a need for further case study research 

on PMS was suggested by Ferreira and Otley (2009) - who provide the main ideas on PMS for this 

research as outlined earlier. However, Parker (2012, p. 66) claims that “[q]uestions of [how the] 

organisational control systems, management accounting and performance measurement and 

management interact, remain outstanding”. This supports both the research method and the general 

interest in the research objective of the underlying study. 

 

For the underlying research, 32 semi-structured interviews with pairs of MAs and operative 

managers (OMs) were conducted between 2016 and 2018 based on an interview guide structured 

according to steps recommended by Helfferich (2009). Parallel to the completion of the interviews 

and following a constructive perspective, the interview content was complemented by 
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triangulation to ensure that the conclusions drawn showed a comprehensive view of the 

investigated interaction between the MA and OM. In the underlying case, triangulation concerns 

methodological triangulation within the qualitative research approach. In this case, this involved 

the use of concept maps, which are now described in some detail. 

 

Concept mapping in its traditional form was first referred to in the 1970s by Stewart et al. 

(1979) and further developed by Novak and Gowin (1984). In general terms, concept mapping is 

a method that can demonstrate how people visualise relationships or interactions between different 

concepts. Closely linked to cognitive maps in psychology (Tolman, 1948), concept maps offer a 

visual representation of schemes of understanding within the human mind. Studies on concept 

mapping in science education demonstrate that it can improve meaningful learning (Chiou, 2008; 

Kinchin, 2003). Hierarchical concept maps are organised in a way that the more general concepts 

are arranged at the top of the map, and more specific concepts arranged below (Novak and Gowin, 

1984). The use of concept maps in accounting education dates from the 1990s (Leauby and 

Brazina, 1998) and gained occasional popularity in accounting education (Greenberg and Wilner, 

2015). However, the use of concept maps in management accounting research is scarce which is 

emphasised by the absence of the method in relevant literature on research methods (e.g., Ryan et 

al., 2002). 

 

Traditionally, concept maps have been used in quantitative research based on strict 

definitions in the fields of science education, engineering, mathematics, psychology and health. 

According to Axelrod (1976), the potential for wider use of concept maps in other sciences may 

require a less rigid definition. Although concept maps can be composed of concepts, linking words 

and clear hierarchies, they may also include other visual or graphical representations that attempt 

to convey a relationship or interaction among different concepts within a map (Wheeldon and 

Faubert, 2009). According to Ebener et al. (2006), concept maps can be designed in a variety of 

ways. Thus, they may be important tools for qualitative research to reduce data, analyse themes 

and present findings (Daley, 2004). A broader definition of concept maps, allowing for data 

collection based on a participant’s generated visual expression of meaning, is more in line with the 

theoretical starting place generally associated with qualitative research. Within constructivist 

accounts of knowledge, meaning is assumed to be highly subjective and best understood through 

social interaction and personal histories and experiences (Creswell and Plano Clark, 2007). 

Concept maps can be used to probe the “backstage” of participants’ experiences and perceptions 

and represent a new strategy that seeks to go beyond soliciting “a rehearsed form of narrative that 

precludes more spontaneous answers” (Hathaway and Atkinson, 2003, p. 162). Based on the visual 

construction of a participant’s experience provided in a map, the richness of data is potentially 

increased as data collection can be more specifically designed for subsequent stages and 

participant-generated themes can help to guide more in-depth analysis (Wheeldon and Faubert, 

2009). 
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 Concept mapping in education was introduced by Joseph Novak (1998) to foster concept 

learning in science education. Novak and Gowin (1984, p. 40) define concept mapping as an 

educational tool which helps to “tap into a learner’s cognitive structure and to externalise, for both 

the learner and the teacher to see, what the learner already knows”. Novak found concept maps to 

useful to reveal students’ perceived knowledge. In its simplest form, a concept map in education 

draws a statement about knowledge of at least two concepts (Novak and Gowin, 1984). Thus, 

concept maps answer specific questions using hierarchical structure (Leauby et al., 2010). The 

learning theory of how cognitive knowledge is structurally developed by a learner builds the 

foundation of the elements of a concept map. According to Ausubel (1963) and Novak and Gowin 

(1984), the elements included in a concept map are hierarchical structure, progressive 

differentiation and integrative reconciliation. Hierarchical structure refers to the fact that a learner 

recognises knowledge as being part of a framework. An example in accounting would be 

structuring the assumptions of periodicity and going concern into the hierarchy of the generally 

accepted accounting principles (GAAP). Progressive differentiation happens when knowledge 

deepens and more assumptions can be added to the GAAP principles. In addition, known attributes 

gain in understanding and thus generate further sub-hierarchies. Integrative reconciliation means 

when a learner gradually perceives further interrelationships (Leauby et al., 2010, pp. 281-282). 

These three elements are illustrated in Figure 1. 

 

[insert Figure 1 about here] 

 

The effective use of concept mapping in general and accounting education focuses on five 

areas. First is understanding students’ knowledge, organising and building frameworks of 

knowledge. Thus, concept maps provide an observable and accessible record of a students’ 

understanding (Leauby et al., 2010, p. 285). They are also viewed as a visual learning tool which 

permits students to organise ideas, and thus potentially read, write and think better (Hyerle, 1996). 

Second is fostering students’ reflections of relationships between concepts and building bridges. 

Concept maps serve as a pedagogical device to encourage learners to visualise relationships and 

to identify misconceptions. They support bridging the gap between information and concepts as 

an object and as sense-making structures (Todd and Kirk, 1995; Leauby et al., 2010), Third is 

enhancing the development of more complex organisational and structuring skills. Based on 

concept maps, extension to a set of interrelated concepts can be undertaken and thus an ability to 

analyse more complex situations is developed (Leauby et al., 2010). Fourth is promoting 

meaningful and connected learning. Concept maps thus support different types of learning tasks 

such as illustrating major ideas (Novak and Gowin, 1984), extracting meaning from readings 

(Novak and Gowin, 1984; Jonassen, 1996), planning a paper (Novak and Gowin, 1984; Angelo 

and Cross, 1993), stimulating idea creation (Ditson et al., 1998), and synthesising a unit of 

instruction (Odom and Kelly, 1998). Fifth is building competency in using computer-based visual 

learning tools. Jonassen (2000) demonstrates how both concept mapping and information 
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technology create a powerful tool for meaningful learning in the classroom by computer-based 

semantic networking represented by concept maps.  

 

Consequently, concept maps in education can be considered useful as planning tools, 

learning tools and evaluation tools. In this context, Leauby et al. (2010) designed a study to 

validate the effectiveness of concept mapping in an accounting classroom setting. Several benefits 

and limitations of concept maps can be identified. The benefits of concept maps for accounting 

education can be the fact that students do not connect performance and learning with the mapping 

exercise. Yet, students perceive it as a valuable learning tool and a positive learning experience 

and peer-to-peer approaches encourage weaker students to participate in the map-designing 

activities. Also, the concept mapping process generate a motivating learning environment. In 

addition, the skill of concept mapping is a concept which can be re-adopted in other disciplines 

and thus fosters a life-long learning approach, although longitudinal studies are necessary to clarify 

this aspect (Leauby et al., 2010, pp.294-295). On the limitations side, there is a time effort in 

concept mapping. Other material needs to be cut or replaced to find compensating activities. Also 

the feedback and evaluation of concept maps may be complicated as different models and 

structures can be an acceptable outcome. In addition, software use does not eliminate the need for 

an active engagement of the learner which might be a pitfall when working with concept maps for 

the first time (Leauby et al., 2010, p.296). 

 

For the underlying study, concept maps in their wider definition were considered an 

appropriate tool for triangulation as the studied paths of interaction or interrelation between an 

MA and an OM could be readily visualised with the help of a concept map. Usually, a concept 

map is done after a first analysis of the interview contents by the interviewer and validated in a 

second meeting with the interviewee (Groeben, 2002; Helfferich, 2009). In the underlying study, 

such a second meeting was not possible in general and thus a combined interview and concept map 

approach was utilised. Thus, a concept map visualisation was developed and used at the end of 

each interview to ask interviewees to visualise the interactions between the OM/MA, and the 

characteristics of a PMS- see Figure 2. The end of the interview was chosen for concept mapping 

to maintain the openness of qualitative research for the interview, and for the interviewee to recall 

precise situations in his/her memory first. Inverting the order and starting with concept maps would 

potentially require preparation from the interviewees as drawing the potential relationships of 

MA/OM/PMS from scratch would be a more onerous task. As the interviewees were managers 

with a fully booked calendar during the working day, the “interview-first” approach was 

considered more useful for the openness of qualitative research and for the richness of data.  

 

Although concept maps can provide an interesting new tool for data collection, the 

challenges in terms of qualitative data analysis remain. For data analysis, one might simply rely 

on “concept counting” to identify which concepts were identified by participants within the maps 

and how frequently (Turns et al., 2000). Thus, visualisation could potentially be considered a 
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limitation to open qualitative research. It could be decided that the placement of the concept within 

the map, or the connection between and among different levels of concepts are more relevant. 

Other approaches might involve considering how the concept maps were created based on the 

physical construction of the maps, the degree of formality, and any differences or similarities in 

the type of concepts included among the participants (Wheeldon and Faubert, 2009). For the 

underlying study, the focus was set on the type of concepts and the connection among different 

levels of concepts. Although some maps from the underlying study did not meet the traditional 

definition of concept maps, they represent participant-generated constructions of experience and 

all were equally useful. Thus, simple non-hierarchical concept maps could equally add to the study 

by providing obvious links between certain players or concepts.  In combination with the themes 

generated based on the semi-structured interviews, the concept maps were inherently valuable for 

this study as they improved procedural reliability (Kihn and Ihantola, 2015; Ryan et al., 2002). 

Thus, considering the order of concept mapping as a triangulation approach after the interview - 

as used in this study - cannot be considered as a limitation to open qualitative research. How the 

concept maps were used and the insights gained are elaborated now.  

 

3. Concept maps – use, insights and tips. 

 

3.1 Outline of study objectives 

As outlined in the introduction, the overall objective of the underlying study was to analyse how 

and why the characteristics of a PMS affect the role of the MA. This interaction of the 

characteristics of a PMS with the role of the MA is interesting as – based on three core studies, 

Byrne and Pierce, (2007); Järvenpää, (2007); Ferreira and Otley, (2009) – a tension is apparent in 

that MAs consider themselves in a business support role (Byrne and Pierce, 2007; Granlund and 

Lukka, 1998) but do not appear to play a role in the wider PMS context (Ferreira and Otley, 2009; 

Henri, 2006). Stemming from this contradictory situation, the core research objective drew on a 

comment by Parker (2012) who explicitly states that performance management remains an area of 

continuing importance. However, “[…] questions of [how the] organisational control systems, 

management accounting and performance measurement and management interact, remain 

outstanding.” (Parker, 2012, p. 66). As a part of this core objective, Byrne and Pierce (2007) 

defined a PMS as an antecedent of the role of the MA. They identified performance systems as 

one antecedent among many others, but not investigate the question of how and why this is the 

case in more detail. This question thus became the focus of the underlying research. A separate 

analysis of MA and OM views in the form of cases, followed by a comparative analysis, structured 

the entire research and lead to further findings as the extant literature mainly consolidates both 

views (Byrne and Pierce, 2007; Byrne and Pierce, 2018; Ferreira and Otley, 2009; Järvenpää, 

2007). 
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3.2 Methods used  

 

As mentioned above the underlying study adopted a multiple case study method as multiple cases 

are considered more robust (Yin, 2018). The unit of analysis (the case) were two occupational 

groups/functions, namely MA and OM, within firms from both manufacturing and service sectors 

who were predominantly large companies with global turnover above €1 billion. In each 

organisation, an MA/OM pair was contacted with the requirement of close collaboration. Based 

on the role episode model from Katz and Kahn (1978), a research strategy was developed, which 

integrated the research questions and visualised potential interaction paths between MA and OM 

and shown in Figure 2 below. It should be noted that Figure 2 was not given to interviewees at any 

stage, but questions asked were of course framed around the concepts and items depicted in Figure 

2. 

 

[insert Figure 2 about here] 

 

The research strategy is now briefly explained. In Figure 2, the rectangle labelled PMS 

characteristics and dotted arrows (arrows 3 and 4) are the complementary or new elements 

investigated in the underlying research (interaction of the PMS characteristics). The core actors of 

the role episode model are represented by the light grey boxes with OMs and MAs linked by arrow 

1. Role expectations are standards of the role sender (OM) applied to the behaviour of the focal 

person (MA). Based on these role expectations, sent roles consist of communications sent by 

members of the role set, here the OM (arrow 1). These expectations might also not be expressed 

explicitly. The concept of the received role comprises the MA’s perception of the role-sending as 

well as the auto-expectation of the MA and further inputs. Role behaviour corresponds to the 

response of the MA. These concepts are influenced by motivations, cognitions and behaviour of 

the OM and of MA (Katz and Kahn, 1978). The whole role episode process is cyclic, as it is 

followed by a feedback loop from the MA to the OM (arrow 2). Arrows 3 and 4 depict the potential 

impact of the PMS characteristics on the role of the MA and vice versa. 

 

To analyse the interactions, some research sub-questions (rSQ) were used. Two contextual 

rSQs, rSQ1 and rSQ2, asked what the roles of the MAs are and what the key characteristics of a 

PMS are to find hints where to place the PMS characteristics in the role episode. Furthermore, the 

PMS characteristics revealed from rSQ2, feed into rSQ3 which explored how the characteristics 

of a PMS interact with the role of the MA and vice versa. Role-taking (start at arrow 1) or role-

making (start at arrow 2) mechanisms may potentially be relevant. Arrows 3 and 4 represent two 

potential interactions of PMS characteristics with the role of the MA (rSQ3). The influential factors 

are explored by rSQ4. As the relationship between the characteristics of a PMS and the role of the 

MA are relatively unknown, the role episode model can help to examine and understand these 

interactions. The PMS characteristics might affect the role sender (arrow 3), organisational factors, 
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the MA directly etc. On the other hand, the role of the MA might affect the PMS characteristics in 

a feedback loop (arrow 4). In this way, the role episode model serves as an overall research strategy 

to investigate the interaction between the PMS characteristics and the role of the MA. 

 

As mentioned in Section 2, 32 semi-structured interviews with pairs of MAs and OMs were 

conducted based on an interview guide. At the end of each interview, each participant was asked 

to draw a concept map based using a pen, a A4 sheet of paper, three pre-written cards labelled 

MA/OM/PMS and three further empty cards. Each interviewee was then asked to take some time 

to reflect and visualise their set-up of concepts and interrelations. Any kind of visualisation was 

accepted as a concept map as no major rules were communicated for the visualisation. The 

researchers did not interfere during the reflection time and the interviewee thus did not feel hurried 

and could take some time for reflection. This set-up was devised by the researchers during the 

initial interviews as a means of data triangulation based on the experience with some shyer 

interviewee, who were able to provide rich concept maps post interview. 

 

 

3.3 Usefulness of the concept maps 

It is important to note that key findings of the underlying case study in terms of the overall research 

objective are not described in detail here. The focus here is on the added value of the use of concept 

maps. The key point of the use of concept maps for the study was that the triangulation of data was 

directly coming from the interviewee putting the concepts as understood in his/her mind on a blank 

sheet of paper. Thus, the research gained validity due to a check of fit of narration with the concept 

maps as realised at the end of each interview. Also, the collected data gained in richness as a 

visualisation permitted the interviewee to recall and restructure the thoughts already expressed 

during the interview in another way. The remainder of this section details how concept maps as 

used in the underlying study raised several important points, which emerged during their design 

by interviewees and revealed additional insights not revealed any other way. 

 

First, concept maps can potentially bring up new aspects as they explore causality from a 

more abstract perspective or are based on a blank sheet of paper and thus from scratch. For the 

underlying study, further stakeholders were identified as additional role senders (in addition to 

OMs) in the role episode model conveyed in Figure 2. Several concept maps developed by 

participants explicitly mentioned further stakeholders (e.g., Figure 3, drawn by interviewee on 

paper originally), whereas the narrative text from the interviewees did not clearly convey such 

additional role senders. As a result, an important aspect would have been missed for this study. 

This additional perspective came to light only as the interviewees started from scratch on a blank 

sheet of paper. Thus, the interviewee was required to arrange his/her thoughts in a new way and to 

detach their thoughts from the narrative interview given previously. Prior literature does not 

explicitly mention this additional perspective, mentioning only the role sender perspective as 

suggested by the role episode model. 
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[insert Figure 3 about here] 

 

Second, for this study, further contingencies emerged based on the concept maps which were 

not mentioned during the semi-structured interviews. General contingencies are evoked by Ferreira 

and Otley (2009) but were not explicitly studied in the context of their PMS framework. Byrne 

and Pierce (2007) explicitly use a contingency approach to investigate the external antecedents of 

the role of the MA. They mentioned external contingencies like the political environment and legal 

environment. During the underlying study, internal contingencies such as degree of capacity 

utilisation of plants and securing employment were two further examples which emerged. These 

add to the internal antecedents investigated by Byrne and Pierce (2007).  

 

Third, it was noticed that the concept maps created openness and familiarity for manager 

interviewees. One manager mentioned explicitly that he was familiar and comfortable working 

with charts and that this part of the research study was more appealing to him than the narrative. 

This can be explained by the fact that managers are frequently asked to visualise or that managers 

frequently attend workshops where complex topics are tried to be solved by working with 

visualisations. Other participants hesitated at the very beginning and found the idea of concept 

mapping “odd”. This can be mainly explained by the fact that they were not prepared for the 

concept maps and merely expected an oral interview. Thus, for further research, it would be 

recommended that the use of concept mapping is announced at the outset of an interview or within 

an invitation letter. This needs to be considered particularly if it is planned to invert the order of 

interview / concept mapping. 

 

Fourth, concept maps support a potentially functionalist thinking of qualitative research 

(Lukka, 2014). They visualise the emic perspective and bring emic and etic perspectives of the 

interviewees closer together. Concept maps explicitly visualise the emic perspective and permit 

posing questions based on what is in the mind of the interviewee. The analysis of causality can 

thus be made more transparent by concept maps (see the example per Figure 3). According to 

Weick (1995), the objective of generating explanations based on causality is important across 

various areas of research. Based on concept maps, implicit dependency relations can be made 

transparent and the “arrows” between the elements of the explanatory scheme can be profoundly 

analysed. These arrows represent interconnections and visualise the human cognitive structure. 

The linkages that tie the descriptions of singular events into a coherent whole can be considered 

as shaping a set of causal explanations. Thus, the interpretive analysis can be sharpened and 

strengthened in its argumentation while maintaining the interpretive frame of the study (Lukka, 

2014). In addition, concept maps also permit the asking of a “did I get it right” question by the 
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researcher, improving validity and triangulation. Finally, these perspectives potentially add to the 

richness of data generated by qualitative research. 

 

Fifth, for the underlying study, concept maps were highly supportive of the qualitative data 

analysis necessary to draw comparisons within case and cross-case. They provided a visual 

overview of the different participants and cases. The different formats of visualisation both of the 

concept maps themselves, and the formats of map and transcript allowed a consideration of the 

data from various angles and identifying themes on a macro-level. Instead of being lost in an 

enormous amount of data in terms of transcripts, the researcher could - at all stages - regain a 

macro-level of analysis and refocus on the relevant research questions/objectives. Analysing the 

concept maps with their core topics and themes was a very useful visual support at all stages of 

the analysis. While the transcripts were mainly analysed with QSR NVivo based on a coding 

process, the concept maps could be visually pinned on a wall, compared to each other, and analysed 

further. This generated a certain visual learning process for the researchers as evoked using concept 

maps in accounting education (see Section 2). In addition, the explanation of the concept map 

given by the respective interviewee was transcribed below each map which also helped gain further 

insights and further operationalise the designed concept maps. Thus, the usual iterative process of 

qualitative research of going back and forth to the data is naturally fostered using concept maps in 

combination with semi-structured interviews. This, again, potentially adds to the richness of data 

in qualitative research. 

 

Sixth, concept maps can support procedural reliability and contextual validity in qualitative 

management accounting research. According to Scapens (2004), procedural reliability consists of 

the adoption of appropriate and reliable research methods. The case study process of this research 

was documented and a case study data collection created with QSR NVivo (Ryan et al., 2002) and 

Excel. This data collection contains case study notes and memos, primary transcripts and the 

concept maps collected during the case study (Yin, 2018). Additionally, an audit trail of all the 

research activities and the case analysis was developed and constantly documented in a research 

diary (Ryan et al., 2002). Following these methods, procedural reliability can be achieved, strongly 

supported by the visual representation of the concept maps. Regarding validity, following Yin 

(2018), internal validity mainly refers to case studies when the researchers try to explain how and 

why an event causes another event (causal relationship). This internal validity is replaced by 

contextual validity in interpretive case study research and refers to the credibility of the findings 

and to the conclusions that are drawn (Ryan et al., 2002). Scapens (2004) suggests several tactics 

to cope with these concerns - data triangulation, method triangulation and researcher triangulation. 

According to Yin (2018, pp. 120-121), “data triangulation […] essentially provide[s] multiple 

measures of the same phenomenon”. For this study, multiple sources of data - transcripts, memos 

and concept maps - were collected in QSR NVivo, coded and analysed. This process allowed the 

researchers to establish a chain of indications (Yin, 2018). Method triangulation refers to the 

assessment of validity of sources of indications by combining research methods. Thus, this study 
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combines semi-structured interviews with concept mapping. Regarding the data analysis, classical 

within- and cross-case analysis were integrated in the analysis process. This was supported using  

data analysis software (QSR NVivo), helping to transparently analyse large and diverse amounts 

of data (Yin, 2018). Finally, researcher triangulation refers to the assessment of the validity of the 

researchers’ interpretations of the findings. Any potential interpretation error is partly remediated 

by concept mapping as a written concept of interaction leaves less room for misinterpretation. This 

contribution to procedural reliability and contextual validity is another useful reason for concept 

maps in qualitative management accounting research. 

 

4. Concluding comments 

 

While the use of concept maps is a potentially new phenomenon in management accounting and 

management control literature, in other fields they have provided a useful way to communicate 

meaning and knowledge in a constructivist setting. This paper presented the utility of concept 

mapping as a means of gathering data from research participants in management accounting. They 

offer a way of providing a visual snapshot of experience from which to ground theory within data. 

As revealed in the previous section, their use added potential incremental contributions to theory 

(Corley and Gioia, 2011) of MA roles in the context of a PMS. They also offer utility to research 

practice – through procedural validation and triangulation - something which Corley and Gioia 

(2011) suggest receives less emphasis than scientific utility. Finally, concept maps contribute to 

the richness of qualitative data based on a triangulation approach. 

 

While the general experience of the use of concept maps in the underlying study was very 

positive, there are of course some challenges. One was how to treat maps that do not conform to 

the strictly traditional requirements of concept maps (Wheeldon and Faubert, 2009). More case 

studies and reflections are needed to consider how and why different approaches to concept maps 

and mapping might assist qualitative researchers in management accounting and control. Despite 

the complexity inherent in the exploration of any potentially novel means of data collection, it 

appears that concept maps provide an opportunity to help demystify elements of the qualitative 

data analysis process in management accounting/control research. As revealed above, some very 

interesting insights in the underlying study only emerged using the concept maps. 

 

Another challenge is how participants designed the maps. According to Rohm (1994), there 

is evidence that differences between people, groups, personalities, and learning styles can limit the 

utility of concept maps. Czuchry and Dansereau (1996) found that women identified the mapping 

assignment to be easier. In the underlying study, gender differences were not identified as relevant 

in either the substance or form of the maps. Some participants suggested, however, that they found 

the initial request for a map “odd”, particularly as concepts (PMS) had to be linked to actors (OM, 

MA). Another challenge is grounded in definitional confusion that exists in studies and discussions 

of concept maps and mind maps. While a solution might be to expand the definition of concept 

maps to include different visual representations of experience, this solution might not be 
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acceptable in the field (Wheeldon and Faubert, 2009). According to Novak and Cañas (2008), it 

appears that some researchers continue to contend that concept maps must be formally structured 

and hierarchically organised. These requirements may be contrary to capturing individual 

experiences and perceptions in qualitative research (Tattersall et al., 2007). In this study, the maps 

returned did not all meet the strict criteria of traditional hierarchical concept maps. Following the 

ideas of Ahlberg and Ahoranta (2004) and Axelrod (1976), a definitional elasticity regarding the 

term was applied. Daley (2004) claims that merely because concept maps can be designed in a 

variety of ways (see also Section 2), they can be important tools for qualitative researchers to 

structure and analyse their studies. Thus, this adaptation of concept maps is partly considered as a 

necessity and reflecting the strengths of the method. The underlying study adopted this view on 

concept maps, and as noted, some interesting insights were revealed. A related challenge directly 

refers to the analysis. The fact that the maps did not all conform to more traditional definitions of 

concept maps could have led to an abandonment of the research. In the underlying study however, 

concept maps were used for triangulation, and were not a key data analysis or collection tool. For 

example, participants who designed less formal maps were often more specific in their narratives 

during the semi-structured interview or vice versa. Also, the order of triangulation needs to be 

fixed before the data collection. In the underlying study, it was considered useful to use the concept 

maps as a final structuring of thoughts after the interview. In other settings, concept mapping could 

also potentially be used as a starting point at the beginning of the interview. In this case, however, 

the researcher needs to ensure that the interviewee is prepared for this part of data collection by 

announcing it in the invitation letter and that the visualised concepts are generally known and 

understood. To overcome the “challenge” of different drawings in the underlying case, the 

following should be noted. First, different types of concept maps exist and can be considered 

equally relevant (see Section 2). Second, the researchers ensured that during the interview process 

that either concept maps or interview examples could be considered as particularly rich, which 

worked well in the underlying study. If this had not been the case, further data would have been 

needed either from the same interviewee or by adding further data and interviewee pairs. 

 

To sum up, the use of concept maps appears to offer much utility to interview-based research 

in management accounting/control. Real life management accounting/control is complex and any 

tool or method which helps to capture, interpret and analyse this complexity should be a welcome 

addition to the armoury of interpretive research and its underlying data. Future studies applying 

concept maps are to be welcomed to add to the insights presented here. 
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