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The research presented in this thesis embodies the culmination of time and effort shared 

between academic and governmental institutions, seeing unique collaborations among 

academia and leading scientists within government. Ultimately, this venture sought to 

explore innovative ways to improve knowledge building. Such an ambitious endeavour 

with so many moving parts, was equally matched by unique challenges which inevitably 

come to bear over the time span encapsulated within this thesis. While challenging, this 

enterprise in due course, uncovered unique and rewarding insights which stand to 

safeguard Australia’s national interests and benefit many. Such a conclusion could only 

feasibly come about through a shared willingness to compromise and adapt by all parties 

involved when needed, culminating in the knowledge presented within this thesis. 
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Abstract  

Research serves to increase the already known stock of knowledge (Salter & Kothari, 

2016). Research may seek to address goals such as establishing/confirming facts, 

reaffirming results, solving new/existing problems or examining/supporting/developing 

theorems (Antwi & Hamza, 2015). The outcomes obtained through research aids decision 

makers, who in turn can act upon knowledge generated (Kothari, MacLean, & Edwards, 

2009). In seeking further knowledge, a variety of methodologies are available to 

researchers (Bayley & Phipps, 2019; Karami, Rowley, & Analoui, 2006). 

The literature acknowledges research can fall short, which delivers ongoing impact 

(Greenhalgh, Raftery, Hanney, & Glover, 2016; Grimshaw, Eccles, Lavis, Hill, & 

Squires, 2012). From a scientific viewpoint improperly produced research findings 

impacts subsequent knowledge generated; potentially misdirecting action needed to 

achieve desired outcomes (Althubaiti, 2016).  From a practical viewpoint, research can 

fail to address/rectify specific problems being investigated (Gerhard, 2008).  While data 

is always generated as part of a research process, the capacity for that data to be relied on 

for decision making purposes can be limited. Taken together, imperfect knowledge has 

empirical consequences impacting interpretation, validation, research replication 

(Allison, Shiffrin, & Stodden, 2018; Becker, 2005) and future research directions (Ryan 

& Daly, 2019; Wang, Yan, & Katz, 2018). 

Data collection forms an important part of the research process; as data represents a fixed 

part of information which undergoes analysis to create subsequent knowledge (Cooper, 

2017). Examination of data collection practices is an important undertaking given that 

data influences the knowledge generated (Eisend, 2015; Gerrits et al., 2019). Calls within 

the marketing literature highlight the need for research practice to bridge the gap between 

research that engages people’s hearts and minds giving consideration to the naturalistic 

settings in which the research is conducted within (Steils & Hanine, 2016). Challenges 

with management of research gaps stems from the need to discuss research findings 

within the contexts of sampled populations and the data collection methodologies 

available; taking their specific advantages and disadvantages upon knowledge generated 

into account (Karami et al., 2006; Queirós, Faria, & Almeida, 2017). Data collection also 

entails interaction between subjects and researchers, presenting another element to be 

considered when identifying shortcomings during data collection with potential for 
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misreporting from distortion or oversight in information reported (Boutron & Ravaud, 

2018).  

Taken together, an approach to addressing gaps in knowledge captured during data 

collection must account for the complexities which data collection presents; while also 

considering the engagement, which exists between researchers and subjects during data 

collection. A proposed view of framing to address this research goal is systems thinking; 

the process of studying and understanding how systems and the actors within a system 

behave, interact, and influence one another (French & Gordon, 2015). When practitioners 

employ various systems ideas and techniques, they can be said to be applying a ‘systems 

methodology’ (Jackson & Keys, 1984). This applied systems thinking serves as a link 

between the philosophy in systems thinking, operationalisation for practitioners and an 

examination approach (Checkland, 1985). Subsequently, the purpose of this thesis was: 

To examine the utility of applying a broader systems evaluation procedure to data 

collection to identify shortcomings on gathered data used to generate knowledge to 

understand how to improve outcomes in future data collections. 

A sequential study design involving two studies forms the basis for this program of 

research. To begin, the first study in this thesis sought to answer the following research 

questions: 1) What biases are evident during the data collection processes of market 

research and product evaluation research? and 2) What strategies are presented in the 

literature to mitigate biases? Study 1, a narrative review of five systematic literature 

reviews was undertaken to review the decision making processes focussing on heuristics; 

usage which may allow biases to emerge and influence information captured/reported 

(Gerhard, 2008). This narrative review summaries 30 potential systematic errors which 

may occur during data collection (both intentional and unintentional). The findings 

provide an overview for researchers seeking to identify potential impacts on knowledge 

generated during data collection. 

The second study in this thesis sought to answer the following research questions: 3) Are 

system elements present? and 4) How does a system thinking lens extend understanding 

of deficiencies in data collection? The narrative review identified a broad range of biases 

and heuristics which were synthesized into a shortlist to examine research practice 

undertaken in a naturalistic setting. Guided by a systems perspective an evaluation 

consisting of an observational approach was applied within one Australian government 
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study that involved 20 participants over a period of five days. Results from the 

observation identified potential factors at play during evaluations among participants; 

reporting of which (or lack of) potentially influencing interpretation as a result. Utilising 

the marketing system conceptualised by Layton (2019); the study observed participants, 

social interactions, immediate research outcomes, and environmental factors; to identify 

a range of behaviours which could potentially lead to heuristics usage or biased decision 

making across the study. Observation of the government study was able to identify a 

selection of factors such as (but not limited to) a strict social hierarchy among members 

of the organisation, variances in the experience levels of participants in certain tasks and 

minority opinions being given lower priority regarding further in-depth discussion with 

participants. Taken together, such factors may have influence how data was collected 

during this specific study; with flow-on effects on generated knowledge sought. 

In combination, this thesis illustrates the need to incorporate an evaluation process with 

respect to data collection; to appropriately report any shortcomings within a study. Such 

examinations allow further exploration into limitations of knowledge captured. This 

thesis demonstrates application of a systemic lenses to evaluate research practice 

delivering one case example focussed on identifying biases within one government 

evaluation study; identifying potential gaps within knowledge captured. Lastly, this thesis 

extends practice by proposing the need to consciously examine and report research 

limitations/gaps in the knowledge generated; to allow added discussion around such 

shortcomings and to further the progression of knowledge generation moving forward.  
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Chapter 1 – Introduction 

1.1 Background  

Market research studies can be undertaken by organisations during the development and 

launch of products/services. Such studies entail collection of data from target audiences 

to improve value perceptions and gain insights; ensuring adoption of products/services is 

enhanced (Carpenter, 2017; Lichtenstein & Williamson, 2006). However, individuals 

may rely on automatic decision-making techniques known as heuristics; to assist in 

making decisions as they participate in research (Bargh & Chartrand, 1999) to help free 

mental capacity elsewhere. Heuristics are natural, potentially unconscious behaviours 

which can also be brought about by environmental (Maitland & Sammartino, 2015) 

and/or social/ambient factors (Stroebele & De Castro, 2004).  

When unaccounted for, heuristics can impact research outcomes (Pogarsky, Roche, & 

Pickett, 2017), by introducing biases that overestimate or underestimate the value of the 

responses being measured. An example is the desire for individuals to act in a manner 

which presents themselves favourably to evaluators during data collection, e.g. social 

desirability bias (McKibben & Silvia, 2017; Paulhus, 2017). When present, socially 

desirable responding may distort behavioural reporting, and when the product/service is 

later offered, adoption may not be a successful as anticipated. While the impacts of biases 

can be costly (Norman et al., 2017), research demonstrates there is potential to detect, 

manage or mitigate biases (Croskerry, 2017; Nussbaumer, Verbert, Hillemann, Bedek, & 

Albert, 2016). Taken together, a range of biases are known; yet the degree that biases are 

managed during data collection processes has received comparably less attention. 

Moreover, examination of the literature suggests that effective solutions have yet to be 

articulated in practice (Velamuri, Schneckenberg, Haller, & Moeslein, 2017).  Therefore, 

data collection for market research is complicated due to a tendency for human decision 

making to be biased by individual, social or environmental factors; and increased 

understanding is needed to move towards practical solutions. Increasing knowledge of 

the impacts from such ‘human elements’ within research, is timely and relevant for 

organisations as they cope with the challenges involved with managing complexity in 

marketing research. 
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Organisations are challenged by increasing complexity, impacting how data is collected 

within studies (Pinelli & Maiolini, 2017). Organisational structures, culture and 

knowledge management practices can influence how efficiently emergent problems are 

examined, measured and rectified (Giampaoli, Ciambotti, & Bontis, 2017). Despite 

advancements in organisational performance; dominant practice sees organisations taking 

a removed  approach when examining emerging problems (Tronvoll, Barile, & Caputo, 

2018); such as implementation of reductionist approaches that attempt to address 

problems by focusing on data collection between singular actors, viewing transactions as 

static and applying solutions in a compartmentalised and potentially linear manner (Kim, 

2017). While this may previously have served within simplified structures (Ahn, Tewari, 

Poon, & Phillips, 2006) our increasing understanding of “wicked problems” and wider 

socio-ecological perspectives reveal limitations of such managerial approaches when 

considering the multiple sources of influences and interactions that function together to 

arrive at an outcome (Clegg, 2017; McHugh & Domegan, 2013). 

Transitioning to holistic approaches in research practice may enhance research outcomes 

(Carey et al., 2015; Carpenter, 2017; Jaradat, Keating, & Bradley, 2018). In contrast to 

reductionism, holism seeks to move towards examining prevalent structures and 

processes in a given environment or problem context in a broader way (Shaw & Jones, 

2005). This holistic paradigm is characterised as the practice of understanding systems 

and has been described as ‘systems thinking’ (Shaked & Schechter, 2017). ‘Systems’ as 

a construct within holism or systems thinking, can be described as loosely bound 

components (elements) that interact (interconnect) with each other and by extension, 

operate together as a whole to achieve an aim (purpose) (Arnold & Wade, 2015). Change 

within the system can affect system elements, and the system itself can affect change 

upon elements (Jackson, 2003). Perspectives also shift from looking at elements to 

viewing the entirety (Rubenstein-Montano et al., 2001).  

The application of systems thinking to address complexity and to generate knowledge has 

increased as increasing recognition is given to the understanding that systems thinking 

offers the capacity to address complex, adaptive and interconnected issues.  (Rusoja et 

al., 2018; Wang, Han, & Yang, 2015; Williams, Kennedy, Philipp, & Whiteman, 2017). 

Holistic approaches to problem solving have delivered positive outcomes within complex 

systems (Domegan, McHugh, Biroscak, Bryant, & Calis, 2017; Ponte, Costas, Puche, De 

la Fuente, & Pino, 2016). Therefore, systems thinking may offer value in permitting a 

holistic view of data collection practices to be obtained. By applying systems thinking, 
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identification of shortcomings in data collection may be obtained, thereby enhancing data 

collection practices over time (Kastens & Manduca, 2017).  

Consider research aimed at testing a piece of equipment; research may involve a 

representative group of participants, tasked with comparing two products over a period to 

determine product suitability for long-term heavy use. While information provided by 

participants may reflect personal experience (limited or extensive), the views expressed 

may be influenced by others (in addition to any individual biases) during data collection. 

Given biases may stem from wider elements of the “system”, which consequently “feeds” 

into the data collection (Van Cott, 2018); attempts at bias mitigation in data collection 

should seek to also account for these broader factors (McLaughlin, Eva, & Norman, 

2014). Decisions do not necessarily occur in isolation, and may be made based on 

environmental and social cues for example (Strandburg-Peshkin, Farine, Crofoot, & 

Couzin, 2017). What is less understood however, is the role of these “wider” factors have 

on participants during data collection specifically. System thinking techniques such as 

reflexive thinking, may aid researchers to evaluate their practices, allowing consideration 

of wider system elements which may change how data is being collected (Phillips, 

Fletcher, Marks, & Hine, 2016; Poos, van den Bosch, & Janssen, 2017). It is proposed 

that adopting a systems perspective across all stages (planning, implementing and post 

evaluation) of research, may allow researchers to identify the potential for biases to affect 

the data obtained. Such an approach may allow for more accurate analysis, reporting and 

advancing discussion to progress understanding of how bias can be mitigated in future 

data collections (Croskerry, 2015). 

1.2 Research context – Procurement within the Australian government 

Market research extends beyond commercial product and service development and 

market launch contexts. Consumer oriented research is applied across diverse 

organisational contexts including the government. The Australian government, which is 

the context for this study, conducts research (prior to procurement of products) 

incorporating the views of user populations into the process. Standardised research 

methodologies are used to test products and equipment, with data being collected from 

relevant personnel to inform part of this process.   

Market research conducted to inform Australian government procurement will vary in 

response to products/services assessed. The consumer research process may be limited to 
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studies with a narrow range of tests on an expedited research timeline. Conversely, 

consumer research may be more complex, and evaluations may be commissioned to 

assess suitability under multifaceted conditions. Consumer research may also be 

subjective depending on individual experience, testing and other evaluation conditions, 

time or impacted by assessor perceptions and biases at the point of data collection. 

Overall, the consumer research component conducted by the government, is embedded in 

wider government processes (Commonwealth Procurement Rules 2019, (Cth)). 

While research may intend to be specific in scope, peripheral “systems” influences may 

dictate changes in how data is collected and increase complexity of the research that is 

conducted. Research studies may be impacted by intricate funding structures, ongoing 

technological developments and collaborative agreements (Ivanova & Elsawah, 2018; 

Leahy, 2004). Parts of the research may be tasked to subgroups (e.g. affiliate 

organisations/departments), with difficulty arising when implementing research from 

compartmentalisation of relevant organisations. Isolation of expertise within knowledge 

silos may also hamper overall efforts to form effective research partnerships  (Johnson, 

Grove, & Clarke, 2018). Organisational pressures (e.g. time, experience and/or resources) 

can impact research goals which may lead to application of simpler assessment 

methodologies; such as suitability being assessed on pass/fail criteria in contrast to more 

advanced analytic approaches. 

While research participant behaviours are acknowledged as a potential area impacting 

data collection, other issues have been suggested by stakeholders such as departmental 

personnel, research scientists, as areas of consideration when reflecting on research 

practices. Aspects such as limited access to participant pools (i.e. low sample sizes may 

be considered acceptable, despite needing to be representative); limited researcher 

knowledge of assessment measures, (e.g. knowledge of uptake vs. adoption); reduction 

of assessment measures to pass/fail outcomes; subjective assessment reliant on judgement 

calls; time restrictions and ongoing work commitments of participants and focus on 

outcomes like compliance over performance (which may be difficult to measure) may 

impact study quality (Herrera & Kapur, 2007). 

Taken together, in the absence of application of a wider systems lens, current research 

approaches to assess product suitability within complex procurement processes may 

result in purchase of technologically superior products that are poorly adopted among 

users.  This has implications in contexts such as Defence where research efficacy is 
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needed to ensure optimal products are procured to enhance performance; and 

subsequently overcome potential future opponents (Dibb & Brabin-Smith, 2013). While 

attempts to address some of these concerns and operational frameworks are evident 

(Langos & Edgar, 2018; Straker, 2017); marketing research studies focussed on biases 

(Sheffield, Margetts, & Milward, 2017) in a government context is scarce (Dobson-

Keeffe & Coaker, 2015). These challenges and issues are not isolated to this research 

context, parallels can be drawn across businesses, organisations and agencies. While there 

are context specific challenges in ensuring the quality of research practices during 

Australian government studies; practitioners may also find value in exploring how a wider 

view can improve research quality to benefit their own practice.  

1.3 Research purpose and questions 

System thinking provides a process of studying and understanding how systems behave, 

interact, and influence one another (French & Gordon, 2015), and has been applied across 

a variety of disciplines (Jackson, 2003) which include ecotourism (Stone & Nyaupane, 

2016), strategic planning (Haines, 2000), and public health (Carey et al., 2015). While 

systems thinking has been widely researched, application of systems thinking to 

procurement practices is limited (Trochim, Cabrera, Milstein, Gallagher, & Leischow, 

2006) and systems thinking research specifically examining data collection practices is 

also scarce (Ng, Maull, & Yip, 2009).  Calls for changes away from an expert driven 

mindset are endorsed within Defence (Defence, 2016) thus, a systems view of data 

collection practice is proposed to explore the potential for systems thinking to enhance 

understanding of biases present in data collected within a complex product procurement 

process.  

The main gaps identified within the available literature are: 

1) Lack of strategies that can be implemented to mitigate biases within research that 

informs complex product procurement processes; 

2) Lack of studies examining the effect of heuristics and/or biases on data collection 

practices; 

3) A lack of studies that apply systems theory/thinking to examine data collection 

practices.  
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1.4 Research questions 

This thesis applies a systems approach to examine biases present during data collection.  

This research seeks to review current market research focussed on identifying biases 

present during data collection.  Specifically, the research questions are: 

1) What biases are evident during the data collection processes of market research 

and product evaluation research? 

2) What strategies are presented in the literature to mitigate biases? 

3) Are system elements present?  

4) How does a system thinking lens extend understanding of deficiencies in data 

collection?    

The first research question identifies the relevant biases which may impact data collection 

processes within market research and hence study quality. Addressing this question will 

assist in identifying relevant biases impacting Australian government procurement 

research.  

The second research question synthesises management strategies and contributes to 

practice by providing a summary of known solutions reported in the literature that can 

account for and/or manage influence of biases on the outcomes of market research. 

The third research question seeks to establish the extent that bias accounting captures both 

components (elements), and interaction between components (interconnections) during 

data collection. In doing so, the degree in which research studies adequately identify and 

account for potential sources of biases can be better approximated. 

Given holistic approaches may deliver enhanced understanding of a complexity in a 

setting such as research that informs Australian government procurement (in comparison 

to reductionist methodologies) (Domegan et al., 2017), the fourth research question seeks 

to understand whether a systems lens can be applied to extend understanding of biases 

during data collection. Specifically, this research aims to examine whether potential 

biases arise (or not) from a purely narrow source set (i.e. demographics, immediate 

behaviours, raw data collected) or from a wider scope (through consideration of the 

marketing system of participants, social interactions, immediate research outcomes, and 

environmental factors) to identify a range of behaviours which may result in biases.  
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This program of research reports a sequential research design.  This thesis employs a 

narrative review of the published literature (Study 1), followed by a semi-structured 

observational study (Study 2) conducted within a product trial setting to address the 

research questions. The two studies are set out in Table 1. 

Table 1. Research questions and approach  

Study Gaps 
Research 

Question 
Sample/Scope Method 

Study 1: 

Research listing 

heuristics and 

biases; while 

providing 

management 

strategies is scarce. 

RQ1: What bias are 

evident during the 

data collection 

process of market 

research and product 

evaluation studies? 

 

RQ2: What strategies 

are presented in the 

literature to mitigate 

biases? 

Consumer and 

decision-making 

research 

Data collection 

component of the 

research process 

Data collection:  

Narrative 

literature review 

 

Data analysis: 

Narrative 

appraisal 

Study 2: 

Lack of studies 

examining reporting 

of heuristic and 

bias; and their 

effects on 

procurement study 

outcomes. 

A lack of studies 

that incorporate 

systems 

theory/thinking in 

research focussed 

on enhancing study 

quality. 

RQ3: Are system 

elements present? 

 

RQ4: How does a 

system thinking lens 

extend understanding 

of deficiencies in 

data collection? 

Government 

personnel 

participating within 

research informing 

the procurement. 

 

Research personnel 

conducting data 

collection 

Data collection:  

Participant 

Observations 

 

Data analysis: 

Thematic 

analysis 
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1.5 Thesis contributions 

This thesis contributes to theory and practice in the following ways: 

1) Establish the extent to which biases reported in the literature within Study 1 are 

present within marketing research; using an Australian government product trial 

as a case study. 

2) Providing evidence that examination of data collection practices (guided by 

systems theory/thinking) can uncover deficiencies in market research. Drawing 

on study one, study two identifies deficiencies of interest; by applying a systems 

framework in evaluating the observed government study as a case study.  

1.6 Thesis structure 

The thesis is structured as six chapters which includes two studies (both have been 

published in double blind peer-review conference proceedings) presented as chapters four 

and five. Figure 1 below presents an overview.  

Figure 1. Overview of thesis structure 

  

Chapter One: Introduction 

Background, overview of research context and design, and contributions.

Chapter Two: Literature review 

Synthesis of the critical literature, identification of research gaps, and research questions 
development.

Chapter Three: Design and methodology

Explanation of research paradigm, theoretical perspective, and research design.

Chapter Four: Heuristics and bias narrative review 

Pham, C., Pang, B., Carins, J., & Rundle-thiele, S. (2018, July). Heuristics and biases: 
Implications and solutions for marketing research and practice. In 2018 Global Marketing 

Conference at Tokyo (pp.480-480).

Chapter Five: Data collection process evaluation

Pham, C., Rundle-thiele, S., Carins, J., & Larissa, C. (2018, April). Applying a Systems Lens 
to Defence Evaluations. In 2018 International Social Marketing Conference at Singapore

(pp.257-257).

Chapter Six: Discussion and conclusion

Integration and discussion of results addressing research questions, theoretical and practical 
implications, limitations and future directions of research.
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1.7 Conclusion 

This chapter has provided an overview of the research context, research gaps, research 

questions and research approach employed in the thesis. This thesis identifies the need 

for research to understand the extent biases are currently accounted for during data 

collection.  Further research needs to be conducted while also accounting for complexity, 

to account for complications encountered within research practice. Together, the two 

research studies seek to identify solutions which may be incorporated by researchers to 

minimise biases that impact data collection processes. The next chapter will provide the 

background to this research reviewing relevant literature. 
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Chapter 2 – Literature review 

This chapter will review the existing literature relating to the history, development, 

characteristics and applications of systems thinking; followed by discussion of 

components of this research approach in helping researchers identify and conceptualise a 

system. This chapter will have two aims: 1) to review the literature about systems thinking 

from both a business and social science perspective and to examine how this approach 

may assist problem solving, and 2) synthesise the systems thinking concepts which will 

form the theoretical framework employed in this research.  

2.1 Appraisal of Australian government research practice 

An overview of research practice in general was provided in the first chapter. Now, an 

appraisal of current research practice conducted by the Australian government is 

provided, to locate the scope and boundaries surrounding this research investigation and 

to deliver contextual understanding.  

The Australian government conducts research within an environment of legislation and 

policy. Such obligations will result in adherence to set requirements in relation to research 

practice. These requirements are generally described through procurement life cycles 

(Straker, 2017), which include studies where market research captures consumer insights. 

When such research is required, the research team size, scale and skillsets will vary in 

relation to evaluation task complexity and level of risk of products being evaluated. 

Groups tasked with evaluation undertaken during procurement life cycles will undertake 

responsibilities ranging from overseeing personnel conducting studies, acquiring relevant 

approvals and permissions, timetables and addressing issues which arise for the duration 

of the study. Studies form an evaluation which supports decision makers to assess 

offerings (Tender Evaluation in Complex Procurement Better Practice Guide 2017, 

(Cth)). Government carries two key functions which are relevant when discussing how 

market research is conducted: 1) adherence to finance policy and 2) product assessments. 

Defence adheres to finance policy through tender evaluation plans (TEPs) which set out 

research criteria that need to be adhered to (Tender Evaluation in Complex Procurement 

Better Practice Guide 2017, (Cth)). In adhering to fiscal policy, assessments seek to 

determine which products provides the best value for money (Commonwealth 

Procurement Rules 2019, (Cth)). Generally, methodologies comprise a mix of 

quantitative and qualitative methods. Examples methodologies which inform value for 
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money include life cycle assessments (Kjaer, Pagoropoulos, Schmidt, & McAloone, 

2016), comparative assessments (Ferreira, Ribeiro, Almada, Rotariu, & Freire, 2016) and 

ranking methods (Novaković, 2016). Following such assessments, recommendations may 

be given for a preferred product to enter into contract negotiations with or a shortlist of a 

further set of products to participate in further evaluation activities. While published 

Australian military comparisons studies are not available in peer reviewed literature, 

examples of value for money comparative approaches that are relevant may include 

primary health services (Gardner et al., 2016; Koehlmoos et al., 2019) and mental health 

(Mihalopoulos et al., 2015). 

Product assessments reflect the second function of Government when discussing market 

research. These assessments seek to measure compliance towards a given set of 

evaluation requirements. An example of such a requirement is risk assessments. Risk 

assessments seek to determine the severity of product risks (i.e. negligible to extreme), 

consequences (e.g. on costs, safety, delivery times, performance, and additional 

maintenance) and likelihood of risk probability (i.e. remote to almost certain) (O'Neill, 

Thakur, & Duus, 2007). Testing for risk for example, may also be set on established 

standards such as AS/NZS 4360:2004, the Australian standard for risk management 

informing testing design (Australia & Zealand, 2004) and more. Beyond internal 

standards, the Australian government may also look towards leading countries 

internationally to inform current practices (Fowler, Sweetman, Ravindran, Joiner, & 

Sitnikova, 2017). After each offering is assessed in relation to a set of evaluation 

requirements, a comparative assessment is made to qualitatively compare and rank 

offerings in order of merit (i.e. product compliance and risk). This process seeks to draw 

out differences across products assessed and identifies potential discriminators in relation 

to evaluation criteria for decision makers. While published Australian military 

comparison studies are not available in peer reviewed literature, examples of product 

comparative approaches that are relevant may include sustainability (Torres-Ruiz & 

Ravindran, 2018) and small calibre ammunition environmental effects (Ferreira et al., 

2016). 

Finally, but most relevant to this thesis, market research studies are designed to measure 

product satisfaction, product performance and use considerations among end-users; and 

such activities generally falls within the scope of government product assessments. To 

this end, best practice sees research being completed by participants with relevant skills, 

sufficient knowledge and experience (Orr, Pope, Johnston, & Coyle, 2013). Participant 
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recruitment is generally made on the basis of subject matter expert selection; that is, 

selection for study participation occurs based on expert knowledge of uniformed 

personnel (based on testing during initial screening) with respect to the operation and 

handling of tested products (e.g. screening uniformed personnel for proficiency in 

operating a vehicle for a user-test assessing a new vehicle platform).   

While market research best practice envisions a clean, rational and efficient approach, 

issues are acknowledged which impede this desired state with respect to participants 

sampled (Bird, 2014; Davis-Berman, Berman, & Berman, 2018). Of note, is the need to 

consider biases, in the context of participants (actors), actions and interactions that occur 

between parties engaged during data collection (i.e. as participants make choices or 

decisions in selection). While there is a level of awareness around the potential of bias to 

influence choices, decisions and performance during data collection; challenges to 

enhancing current understanding of biases during data collection include: 1) current 

reporting of biases limits capacity for validation or replication of studies (Bahor et al., 

2017; Hopp, 2015) and 2) reporting/testing of methodologies to minimise biases rely on 

predetermination/assumption of biases (Bird, 2016). 

Conventional thought suggests participants are a primary source of bias during data 

collection (Axt, Casola, & Nosek, 2019). Considering the issues illustrated above, it can 

be proposed that a focus on participants themselves would deliver a rather isolated, 

narrow source of biases across data collection. There are potentially a larger set of 

interrelated elements from study processes, or shared structural inefficiencies that may 

further influence study participants (Straker, 2017). While current practice to manage bias 

may look at focal areas (i.e. participants, behaviours, demographics), evaluation of data 

collection practices should move beyond that scope to better account for relevant factors 

that can misrepresent reported outcomes (Chang, Chih, Chew, & Pisarski, 2013). 

Taken together, data collection in this context varies substantially and involves an array 

of stakeholders and activities to ultimately inform decisions on procurement. Such an 

assessment supports the need for a wider stance when evaluating deficiencies in research 

practice (such as biases) during data collection. Current testing structures may benefit 

from alternative paradigms when reviewing research practice (Gordon & Gurrieri, 2014), 

where reflexive and critical stances to evaluate processes stand to enhance insights drawn 

from testing (McHugh & Domegan, 2017) and overcome potentially myopic approaches 

when examining study quality (Brennan, Previte, & Fry, 2016). 
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2.2 A narrow versus wider view 

Currently, research practice is largely centred on the immediate insights and behaviours 

of participants and less so on the actions and interactions of the multiple actors who are 

involved during data collection. Generally, these issues can potentially be parsed into 

levels of a system setting (e.g. participant behaviours, data collection, and procurement), 

in which boundaries can be set around the purposes of later evaluation. While the context 

of research conducted by the Australian government has contextual challenges, parallels 

can still be drawn between this and other research settings which suggest there is utility 

in examining the viability of applying a systems lens to examine research practice in a 

more holistic manner.  

Consider that managers are regularly expected to adapt and cope within an environment 

of increasing change, complexity (Waddock, Meszoely, Waddell, & Dentoni, 2015) and 

risk (Cook, 2015). This pressure increases constantly as our world shifts and changes with 

time, and as organisations themselves are striving to remain viable, sustainable and 

relevant in a time where consumers can change preferences rapidly (Christopher, 

Lowson, & Peck, 2004), competition is increasing globally (Fatehi, Veliyath, & 

Derakhshan, 2008) and technology is impacting our very organisational structures and 

processes. Beyond this external environment, managers are also expected to look inward 

to optimise their practices and social capital (Chuang, Chen, & Lin, 2016) as well as 

continuing to adopt technological developments in order to maximise and further extend 

competitive advantage (Coccia, 2017) through enhanced performance and/or efficiency 

gains. This requires flexible structures and organisational adaptability to accommodate 

these emerging needs (Englehardt & Simmons, 2002).         

In response, managers have sought techniques and tools to address these numerous 

challenges. Organisational management tools such as benchmarking (Putkiranta, 2012) 

and knowledge management (Fahey & Prusak, 1998) among others over the years, have 

been suggested as solutions for managers. While these techniques can identify and solve 

problems that are isolated or are small in scale or dimension, seldom are they able to solve 

problems which may be interconnected or complex in nature (Weber & Khademian, 

2008). Management solutions such as benchmarking and knowledge management may 

not be holistic enough to address the core underlying problems (Carlopio, 1994), nor do 

they address the complexity of interconnected organisations working in parallel; due to 

the inherent complexity of operating. This new awareness of complexity in a modern 



14 

 

sense occurred in the 1960s through a paper by Churchman (1967) titled ‘Wicked 

Problems’; in which he summarised a new kind of emergent problem that is difficult or 

impossible to solve due to incomplete, contradictory and changing requirements to 

solution development. The implications of these ‘wicked problems’ compared to the 

relatively more simpler problems that existed previously has resulted in the call for more 

relevant solutions to social problems (Rittel & Webber, 1973), many of which exist due 

to networks inherent in connected organisations working together.  

Since problems that managers are tasked to solve are changing in nature with many 

problems characterised by increasing complexity; the available solutions are increasingly 

becoming less effective and relevant (Jackson, 2003). A ‘narrow’ philosophical 

framework contributing to such behaviours within this top/down, command/control 

managerial approach is reductionism (Nagel, 1998). This approach sees problems parsed 

into individual components to develop an understanding of these components to derive 

an understanding of the problem (Flood, 2010). This form of reductionism can also take 

form ontologically (Fang & Casadevall, 2011), methodologically (Wimsatt, 2006) or 

through theory reduction. An issue with reductionist approaches is that the form of 

complex whole systems is not always easily recognisable when the parts of these systems 

are examined individually and consequently too few operate with a bigger picture. In the 

research context of this thesis, reductionism as a methodological approach in research 

practice, has been observed within past Australian government studies. A selection of 

Australia military case studies illustrating this is presented in Table 2.
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Table 2. Selected military case studies applying traditional research approaches 

Authors (Year) Field Method Outcomes 

Fewell and Clark 

(2003) 

Conceptual paper 

 

Organisational 

Interoperability 

Evaluation of records 

The authors set out to examine efficacy of Organisational Interoperability Maturity 

Models (OIM) at developing military co-operation between Australia and its allies 

at the organisational level. The authors conclude that further development and 

refinement of OIM is needed. Assessments in this study uncovered that OIM 

focuses on specific pre-determined factors that are perceived to contribute to 

interoperability and co-operation but neglect to also consider other external 

factors such as tools and operational processes of other nations in developing 

co-operation between Australia and its allies.  

Hughes and Weinrauch 

(2008) 

Case Study 

 

Static line parachute 

injuries 

Evaluation of records 

The authors set out to determine causality rates, distribution of static line parachute 

injuries and identify potential strategies to reduce such incidents. The authors 

provided some recommendations to reducing the incident rates, however they also 

expressed the need for further research into injury surveillance as a sizable 

proportion of parachute manifests were not completed, thus limiting the insights 

and variables the authors were able to examine.  

Treloar and Billing 

(2011) 

Case Study 

 

Load carriage on 

anaerobic tasks 

Experiments 

The authors set out to examine the effects of load carriage on soldier performance 

through anaerobic tasks. While the study was able to conclude that load carriage 

did have an impact on performance, the authors point out that expansion of this 

work is needed to consider all contexts (such as examining load carriage on 

generic tasks) to determine load carriage on overall soldier performance. 
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Authors (Year) Field Method Outcomes 

Mahon, Tobin, Cusack, 

Kelleher, and Malone 

(2005) 

Case Study 

 

Workplace suicide 

Evaluation of records 

The authors set out to examine the epidemiology, phenomenology and occupation-

specific risk factors contributing to suicide among regular-duty military personnel. 

While the authors uncovered multiple factors, which contribute to workplace 

suicide, they also conclude that there is a need to explore the impact of military 

professions in terms of applicability of any strategies aimed at preventing 

workplace suicide.  

Naikar and Sanderson 

(2001) 

Case Study 

 

Airborne Early 

Warning and Control 

Systems 

Evaluation of records 

Work domain analysis 

The authors set out to propose a new framework for evaluating designs for the 

Australian Defence Force (ADF) in determining Airborne Early Warning and 

Control systems within aircraft. The authors determine that due to the complexities 

involved with these systems, future frameworks should apply a holistic 

evaluation process to better select appropriate systems for future needs of the 

ADF. 
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Taken together, continued application of a “narrow” top down/managerial approach may 

result in limited usefulness of research findings drawn upon by decision makers, as 

findings may be restricted to their specific scope or frameworks utilised (Treloar & 

Billing, 2011). Attempts to evaluate an organisations’ processes is also hampered by 

limited literature outlining how to effectively undertake such an evaluation, without first 

making prior assumptions on inefficiencies. As such, organisations may be better served 

by transitioning such a “narrow” view towards evaluation and research practice to a 

“wider” one which acknowledges the complexities inherent with the human world. 

2.3 Systems thinking – A wider view  

While top down/managerial approaches to thinking and solving organisational challenges 

have progressed understanding, other viewpoints also exist which better acknowledge the 

complexity of the human world and present systems. Such a viewpoint is systems 

thinking.  Systems thinking directs efforts at understanding how systems actors behave, 

interact, and influence one another (French & Gordon, 2015). Systems thinking stemmed 

from the general systems theory advanced by Von Bertalanffy (1950) with further 

developments in the 1960s to overcome challenges in understanding the complexity 

inherent within social and biological domains (Ashby, 1956a). Over time systems 

thinking has permeated many social science fields (Allender et al., 2019; Shiell, Hawe, 

& Kavanagh, 2018; Williams et al., 2017).  System thinking attempts to address 

complexities within non-linear relationships, hierarchies, and emergent properties; and to 

take these aspects into account when making decisions or otherwise solving problems 

emerging within a system (Midgley, 2000). Capra (1996) best summarises the possible 

need for a shift in management practice thinking: 

 “The more we study major problems of our time, the more we come to realise that they 

cannot be understood in isolation. They are systemic problems, which means that they 

are interconnected and interdependent” 

Stemming from a diverse range of disciplines such as holism (Smuts, 1926), organisation 

(Katz & Kahn, 1978), general systems theory (Von Bertalanffy, 1950) and cybernetics 

(Ashby, 1956b), systems thinking has been around for some time. First coined by Von 

Bertalanffy and following several applications (a selection of case studies applying 

systems thinking is shown in Table 3, the core system thinking ideas remain today. In their 
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article, (Mingers & White, 2010) neatly summarise the core ideas of a systems thinking 

approach: 

• Viewing the situation holistically, as opposed to taking reductionist viewpoints, 

as a set of diverse interacting elements within an environment; 

• Recognising that the relationships or interactions between elements are more 

important than the elements themselves in determining the behaviour of the 

system; 

• Recognising a hierarchy of levels of systems and the consequent ideas of 

properties emerging at different levels, and mutual causality both within and 

between levels; 

• Accepting, especially in social systems, that people will act in accordance with 

differing purposes or rationalities. 

Use of systems thinking is increasing, with a systematic review by Williams et al. (2017) 

illustrating such in sustainability management literature with 96 articles identified; 

demonstrating increasing use of systems thinking with further calls for integration across 

other management journals (Williams et al., 2017). These core ideas can consistently be 

observed as having impact on research outcomes. A selection of studies applying systems 

thinking across several contexts, along with reported research outcomes is shown in Table 

3.
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Table 3. Selected case studies applying systems thinking 

Authors (Year) Field Method Outcomes 

Best et al. (2016) 
Clinical care 

management 

Focus groups 

Interviews 

Online survey 

validation 

Researchers set out to define and study the enablers and understand barriers 

to creating large scale change within clinical systems with examination of an 

initiative in British Columbia. Systems thinking was utilised to understand 

how complications for providing feedback may be used to block large 

scale change.   

Dhukaram, 

Sgouropoulou, 

Feldman, and Amini 

(2018) 

Education 
Examination of case 

studies 

Systems thinking and socio technical systems were applied to higher 

education provision to understand the complexities involved in this process. 

Insights show that systems thinking could help in understanding the 

interactions and relationships between people, technology, processes 

and the organisations involved.  

Domegan et al. 

(2016) 
Social Marketing 

Focus groups 

(Interactive 

management) 

Applied systems thinking through Interactive Management Assessment to 

identify barriers to change and explored how barriers were interrelated, 

concluding future social marketing studies may benefit from systems 

thinking approaches in orchestrating social change.   

Domegan, McHugh, 

Flaherty, and Duane 

(2019) 

Marketing Conceptual paper 

The authors propose a dynamic stakeholder framework to account for 

interrelated and interdependent stakeholder effects, to better 

understand the continuous feedback nature of such dynamics and their 

effects on stakeholder actions subsequently. The paper further discusses 

relevant theories and frameworks which have emerged to account for the 

dynamic nature of stakeholder engagement within a marketing system. The 

authors conclude the need to consider all stakes within a marketing system 

when exploring potential options for better outcomes.  

Fauville et al. (2018) Education 

Collective 

intelligence 

Meta-analysis of 

stakeholder 

consultations 

Collective intelligence as a system thinking process for facilitating problem 

solving among gathered stakeholders, was utilised within this study to 

examine barriers to teaching 12-19-year old youths about the ocean. 657 

barriers were identified during this study, with further meta-analysis refining 

these barriers into 8 major themes. Outcomes from the study provides a 

roadmap for policy makers to implement strategies overcoming identified 

barriers. 
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Authors (Year) Field Method Outcomes 

Gordon, Butler, 

Cooper, Waitt, and 

Magee (2018) 

Energy efficiency 

Older low-income 

people 

Critical discursive 

analysis 

Cohort survey study 

The study examined ecological systems theory as a framework for social 

marketing programs in two phases. The first phase sought to map the 

elements of a regional government initiative in relation to the framework; 

with the second phase evaluating program’s influence on participant 

perceptions. The authors report the framework having potential 

effectiveness in guiding future programs, while also identifying key areas of 

potential concern which require further attention to increase program 

efficacy in the future. 

McHugh, Domegan, 

and Duane (2018) 

Stakeholder 

participation 

Marketing 

Stakeholder 

participation 

Illustrative 

participatory research 

The authors explore the utility of stakeholder participation towards social 

marketing systems. Seven protocols for stakeholder participation are 

described by the authors and examined in relation to tasks of identifying, 

classifying and mapping stakeholders. Implications of stakeholder 

participation and complexities within social marketing systems are also 

discussed.  

Joyce, Green, Carey, 

and Malbon (2017) 
Health promotion 

Semi-structured 

interviews 

An evaluation of a systems thinking applied to an obesity intervention in 

Australia, implemented across 14 local Victorian government areas. The 

study included interviews with eight practitioners which revealed past 

experiences with previous health promotions inhibited by rigid system 

structures. Practitioners reported flexibility in intervention planning and 

implementation with the systems thinking intervention led to better 

outcomes compared with previous health promotion interventions.  

Langstrand (2016) 
Organisational 

change 

Interviews 

Observations 

Evaluation of records 

Systems thinking was applied to analyse how organisational 

infrastructures may influence processes and outcomes in organisational 

change initiatives. The results of this examination concluded that the 

organisational infrastructure has a profound impact on the organisational 

behaviour and subsequent success of proposed change initiatives.  

Masri, Wood-Harper, 

and Kawalek (2016) 

Electronic patient 

records management 

Participant 

observation 

In-depth semi-

structured interviews 

Systems thinking was utilised to explore how knowledge transfer operates 

as a link between and among patient record systems in producing, 

articulating and applying new knowledge in order to achieve desired 

outcomes such as improved quality of care. 
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Authors (Year) Field Method Outcomes 

Newnam, Goode, 

Salmon, and 

Stevenson (2017) 

Road freight 

transportation 

Evaluation of 

publicly available 

coroners’ reports 

The research applied systems thinking to determine if road reforms should 

be underpinned by a systems approach. The research of coroners’ reports 

suggested evidence of a complex system of factors influencing road 

freight transportation crashes in Australia. Calls for more data collection 

underpinned by systems thinking were made to further develop 

understanding in road freight transportation.   

Saurin (2016) 
Safety inspections 

Construction 

Participant 

observation 

Direct observation 

Evaluation of records 

System thinking was used to gather insights into safety inspections in 

construction sites. Results from 13 case studies showed that future 

interventions should be in line with systems thinking, centre on the agents 

involved in inspections, interactions between inspectors and the 

constraints and opportunities faced by agents.  

Shah, Wedlock, and 

Reynolds (2017) 
Education Interviews 

System thinking was applied to understand the experiences of mature part-

time students to develop learning systems to enhance the adoption of systems 

thinking among students in the workplace. The study also sought to 

understand the effects of learning systems thinking by students and their 

ability to apply systems thinking in the workplace. The authors report 15 

interconnected qualities influencing the system thinking behaviours 

among students when asked to reflect on their workplace environments.  

Tabrizinia and 

Mirzaie (2016) 
Green Marketing Questionnaires 

The study set out to investigate the relationship between systemic thinking 

and green marketing within the dairy industry in East Azerbaijan, Iran. 

Analysis of the descriptive statistics concluded that there are significant 

relationships among components of systems thinking such as the 

existence of feedback loops, process-orientated thinking and openness 

to the system of green marketing.  
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2.3.1 Theoretical development of systems views 

When practitioners employ various systems ideas and techniques, they can be said to be 

applying a ‘systems methodology’ (Jackson & Keys, 1984). This applied system thinking 

serves as the link between the philosophy in systems thinking and operationalisation for 

managers and researchers (Checkland, 1985). This behaviour of thinking like a systems 

thinker, has also changed the way systems have been examined. Over time, theoretical 

frameworks and orientations have been developed in response to new knowledge being 

generated with increasing use of systems thinking. 

Early systems methodologies centred upon ‘hard systems’, systems which were well 

defined, and tended to revolve around mathematic/scientific contexts (Checkland, 1999). 

Such systems allowed problems to be solved through single optimised solutions, with 

preferences to scientific solutions and technical factors (Jackson, 2003). In time a new 

kind of ‘wicked’ problem emerged, with system methodologies needing expansion to 

adapt to increasingly complex societal (Head & Alford, 2015) and system environments 

(Jackson, 2003; Von Bertalanffy, 1968). In doing so, systems methodologies have been 

expanded to account for new factors previously not apparent within hard systems 

literature, such as social factors (Rose, 1997) or contradictory viewpoints and conflict 

within a system (Jackson & Keys, 1984). Over time system views have expanded beyond 

the early functionalist vs. emergentist perspectives. Fields such as marketing, have seen 

adaptation and updating of system views. System theories have also shifted orientation 

upon societal phenomena. Marketing systems (Layton, 2019) have seen this blend of 

dynamic complexity and societal elements, distilled into value creation, economic 

exchange, service delivery and orientation in relation to participants within a marketing 

system (Layton, 2011) as illustrated in Figure 2. 
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Figure 2. Layton’s complex social mechanisms in a marketing system 

 

Source: Layton (2019) 

Illustrating further refinement, work in social mechanisms has expanded to incorporate 

consumer orientation, open system elements, and causational relations among various 

relevant areas across a marketing system as illustrated in Figure 3. Such development has 

drawn on the emergence of norms, infrastructure and institutions which also influence 

participant choice (Lawrence, Hardy, & Phillips, 2002), in addition to organisational 

conflicts between growth and stability (Layton & Duffy, 2018) as examples of the 

refinement of systems views over time in response to emerging societal challenges. 
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Figure 3. Causal dynamics of a marketing system. 

 

Source: Layton and Duffy (2018) 

Other marketing system views have also emerged. System views such as macro social-

marketing (Kemper & Ballantine, 2017; Kennedy, 2017; Kennedy, Kemper, & Parsons, 

2018), sees social-marketing criteria applied across up, mid and downstream domains to 

affect holistic and systemic behaviour change. Systems social marketing (Domegan et al., 

2016) sets a theory of change blending both systems thinking and social marketing to 

better design and implement interventions, with a systems orientation better envisioned 

to enhance research impact (Truong, Saunders, & Dong, 2019). Other theories such as 

social mechanism theory (Duffy, Northey, & van Esch, 2017), hierarchy of effects model 

(Fry, Previte, & Brennan, 2017), social ecological model (Thompson, Previte, Kelly, & 

Kelly, 2017), and stakeholder theory (Westberg et al., 2017) have also drawn on systems 

thinking to better explain the systems being observed. While systems theories have 

undergone refinement across marketing system views, system constructs have also been 

drawn on and utilised within existing frameworks to advance theoretical development. 

System concepts such as complexity in the Motivation, Opportunity, Ability and 

Behaviour (MOAB) framework (Parkinson, Schuster, & Russell-Bennett, 2016), 

interaction in the conceptualisation of a food systems compass (Parkinson et al., 2017) 

and holistic orientations within sustainability (Kemper, Hall, & Ballantine, 2019) are 

some examples of system constructs being brought into existing theories to orientate 

towards a more emergent systems positioning. Taken together, systems thinking has 
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undergone continual theoretical refinement, and ongoing research attention provides 

some indication of the usefulness of systems thinking to extend understanding.  

2.4 Applying systems thinking 

Early applications of systems thinking were seen in harder sciences with disciplines such 

as biology (Von Bertalanffy, 1968), cybernetics (Ashby, 1956b) and mathematics 

(Wiener, 1948) being the mainstays of where systems thinking could be observed. 

Discussions and orientation were mostly quantifiable and scientific in nature when 

approaching problem contexts during the early 1940s (Jackson, 2003). Systems thinking 

has also contributed to human systems such as (but not limited to) addressing 

reductionism within risk management (White, 1995), providing flexibility within 

operational research and management science (Mingers & White, 2010), addressing the 

relationships between workers to promote a better safety culture (Goh, Brown, & 

Spickett, 2010) and providing a framework for innovation to be developed through 

government policy (Dodgson, Hughes, Foster, & Metcalfe, 2011). 

Beyond solving problems manifested within internal systems, system thinking has also 

been utilised in solving human challenges that are also influenced by complex external 

factors which may be more difficult to account for (Domegan et al., 2016; French & 

Gordon, 2015; Hastings & Domegan, 2013). Some complex social issues that researchers 

have applied systems thinking to include supporting new individual identities within a 

society (Conroy & Allen, 2010), managing community partnerships to prevent childhood 

obesity within the United States (Brennan, Sabounchi, Kemner, & Hovmand, 2015), 

encouraging tobacco cessation among low-income families in the United States (Moody-

Thomas et al., 2015), improving advice-seeking behaviour of physicians in Pakistan 

(Malik, Willis, Hamid, Ulikpan, & Hill, 2014) and hypertension management within West 

Africa (Iwelunmor et al., 2014).  

Although not common, systems thinking research has been applied to the context of 

military procurement (Ng et al., 2009). A review of outcome-based contracts was 

examined to better understand the role customers play in the provision of services in 

maintenance, repair and overall (MRO) environments. In this study, systems thinking 

provided researchers with the ability to capture higher level interactions within the system 

of outcome-based contracts that previously were not identified, and to rectify 

inefficiencies within the procurement system.   
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While system thinking has been used as a problem solving approach (Banson, Nguyen, 

Bosch, & Nguyen, 2015; Domegan, McHugh, Flaherty, et al., 2019; Fauville et al., 2018), 

it has also been applied by researchers to evaluate existing systems (Berry, Waite, Dear, 

Capon, & Murray, 2018; Voulvoulis, Arpon, & Giakoumis, 2017), as well as to 

conceptualise new or emerging systems to gain better insights into the systems examined 

(Cavaleri & Sterman, 1997; Checkland, 1985; Hummelbrunner, 2011); and to help inform 

and guide the design of future research (Jackson, 2001; Levin, 1994; Salmon & Lenné, 

2015). 

System thinking provides a framework to holistically tackle complex problems. A review 

of the literature indicates that systems thinking has been applied (Buchanan, 1992) to 

solve some of the most wicked problems facing our planet today (Boardman & Sauser, 

2008; Brown, 2010; Checkland, 1994). For example, system thinking has been debated 

and discussed as an orientation applied in social marketing to address problems 

underpinned by complex structures and power dynamics (Truong et al., 2019) and this 

review has served to extend research focus beyond the individuals targeted for change. 

Today, marketing researchers’ take a broader perspective understanding that individuals 

are influenced by the social and built environment surrounding them (Carins, Rundle-

Thiele, & Fidock, 2016); and take effort to understand the social mechanisms which most 

clearly drive individuals, groups and entities (Kennedy, Kapitan, Bajaj, Bakonyi, & 

Sands, 2017) in order to align strategies and outcomes which drive these social 

mechanism and in turn, drive engagement by stakeholders. 

2.5 Mapping systems 

System thinking has been discussed as a framework or as a ‘grand or a mega theory’ 

(French & Gordon, 2015).  By applying systems thinking researchers can conceptualise 

systems to identify research boundaries and scope. It is recognised that organisational 

systems can be mapped through examining the interactions that occur among individuals 

(Dhukaram et al., 2018), and the nature of these interactions has an impact on how a given 

system operates. The Systems of Systems Methodologies (SOSM) as detailed by Jackson 

and Keys (1984), illustrates one example of a mapping framework to explore complexity 

within a systems context. Two dimensions: 1) the complexity of the system itself and 2) 

the characteristics of the participants acting within the system, are used to describe a 

system of interest. By examining systems across these two dimensions, it is possible to 
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anticipate how to examine a system (Warren & Adman, 1999). The solutions identified 

will be dependent on the type of the system identified.  

Through SOSM, the complexity of a potential problem (i.e. evaluating data collection 

practices) within a system (i.e. research conducted by the Australian Government) is 

dependent on: 1) the degree of complexity a problem is within a given system and 2) the 

type of relationships, interactions and degree of consensus to problem solving that exists 

among participants within a given system. Greater difficulty in solving problems are 

anticipated in more complex systems and in systems where participants are more 

incongruent. Jackson and Keys (1984) illustrates these dimensions though a complexity 

grid, a simplified version of this problem complexity grid is illustrated in Table 4.  

Table 4. Jackson and Keys’ system complexity and participant interaction grid 

 Relationship of participants in system 

Unitary Pluralist Coercive 

C
o
m

p
le

x
it

y
 o

f 

sy
st

em
 Simple Simple-Unitary Simple-Pluralist Simple-Coercive 

Complex Complex-Unitary Complex-Pluralist Complex-Coercive 

Source: Jackson and Keys (1984) 

Complexity of system refers to the sophistication of a system. Simple system types can 

be summarised as having few subsystems, structured interactions, remaining static with 

little change over time and insulated from the internal actions of their parts and the 

external environment outside of the system (Galanakis, 2006). Complex system types can 

have numerous subsystems, potentially loose interactions where the outcomes are not 

always random (Larsen-Freeman, 2012), nor ritualistically predetermined (Sterman, 

1994). Complex systems can also adapt and change over time (Dörnyei, 2014) as a result 

of exposure to local and/or external influences (Shiell, Hawe, & Gold, 2008).  Complex 

systems can also adapt from within (e.g. actors within such a system), making it difficult 

to operationalise a dynamic approach in response to a problem existing within such a 

system (Swanson et al., 2012).   

Relationships between participants of a system are grouped into unitary, pluralist and 

coercive dimensions. Problem solving behaviours are also distinct to each other. Unitary 

system relationships can be characterised by participants sharing similar beliefs (Gagnon 

& Keil, 2016) and interests (Jackson, 1995), with active involvement by all (Flood, 1991) 
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and minimal to non-existent disagreement (Ulrich, 2003). Pluralist system relationships 

are characterised through participants having differing values and beliefs (Gregory, 

1992), but ultimately sharing basic compatibility (Warren & Adman, 1999). Conflict, 

disagreements and debate can also occur in the process of decision-making (Jackson, 

2003) or problem resolution (Midgley, 2011) as a result of having ill-defined and 

potentially divergent goals (Keating et al., 2003), with solutions often mediated without 

coercion or use of power (Ulrich, 2003). Finally, participants within coercive systems 

rarely have shared relationships, interests (Jackson, 2009) and hold potentially conflicting 

values and beliefs (Midgley, 1997). Decision-making within such a system occurs on 

power (Jackson, 2001), with coercion employed to ensure compliance in achieving 

objectives or solving problems (Ulrich, 2003). Further refinement of systems mapping 

can be seen when conceptualising marketing systems, with systems defined by their 

growth stages and how widely a system is aggregated across a society 

(micro/meso/macro) (Layton, 2010). Given that social mechanisms will vary in 

complexity and social dynamics, this also results in a variety of marketing systems which 

can exist. Figure 4 illustrates varying examples marketing systems through the refined 

system mapping as discussed by Layton (2010). 

Figure 4. Mapping of marketing systems 

 

Source: Layton (2010) 

Taken together, as systems may be dynamic, evolving, ever changing; there is need to 

map and observe what is occurring within a system before acting upon that system to 

minimise potential unintended consequences (as for every action, there is a reaction).  
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2.5.1 Considerations for applications of systems thinking 

A system approach also touches on the role that individuals play in thinking and learning 

as a ‘systems thinker’. At the individual level, support and encouragement of thinking in 

a holistic manner and applying a cognitive mindset are characteristics of applied systems 

thinking (Boardman & Sauser, 2008; Buckle Henning & Chen, 2012). Distinguishing 

examples of systems thinking at the individual level can include orientation towards 

understanding causality (attempting to understand causality within a system under 

observation), logic (individuals recognising inherent logic within the governance of a 

system), subjectivity (understanding that differing realities may exist within the same 

system) and self-reflection (being able to reconcile that systems thinking also requires 

examination of themselves within the system) have all been noted as mental states 

characteristic of a systems approach to investigation. 

Managers should also take note that systems can also change over time and adapt in form, 

this process can be deliberately engineered (Swanson et al., 2012) such as through 

systems dynamics (Forrester, 1994) or these can occur naturally without direct 

intervention (De Savigny & Adam, 2009). Change within a system can also occur due to 

changes within the interactions among participants (Sherwood, 2011). Interactions from 

the external environment outside of a system in the case of open systems can also 

influence and change the composition of a system (Brynteson, 2006). Systems are seldom 

static in composition and systems are rarely insulated completely from any external 

influence (Von Bertalanffy, 1968).  

As systems thinking has developed, it has adapted to remain relevant and holistic in 

utility, despite the shifting differences within system complexities and the changing 

nature of interactions by stakeholders within these systems (Ng et al., 2009). Managers 

will likely in the future continue to find themselves confronted by challenges where 

system thinking is effective at understanding and devising solutions to problems 

interconnected in systems and interactions (Dodgson et al., 2011). Systems thinking 

provides a feasible framework for managers to evaluate processes, form solutions to solve 

problems and in turn aid in mutual understanding, fairness and diversity (Jackson, 2003). 

With respect to research practice, this ‘systems viewpoint’ stands to provide a framework 

which is more effective at identifying deficiencies within research compared to ‘narrow’ 

reductionist approaches. 
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2.6 Heuristics use and bias usage beyond individual decision-making processes 

While individuals may rely on heuristic behaviours to aid in decision-making (Bargh & 

Chartrand, 1999), it is important to consider the impact of how future research should be 

scoped. Individual choice cannot always be assumed to be made in isolation, nor only 

examined from the context of psychological processes alone (Kouwenhoven, 2019). 

Group interactions among individuals stand to distort assessments provided by 

individuals (Chae, Kim, Chang, & Chung, 2017), or influence participation differently to 

what would be observed if a person was participating alone (Watanabe, Olson, & Falci, 

2017). Attributes of other individuals may also drive behaviours (Ng, Steele, & Sasaki, 

2016), and override previous experience of the individual who is having to make a 

decision in response to this new information. Examples illustrating this are law 

enforcement interactions between police officers (Correll et al., 2007) or implicit bias in 

prospective jury selection (Roberts, 2018) with stereotyping of minority populations 

within the United States justice  system. 

Peripheral environmental factors are also known to play a role on heuristics usage. 

Potentially unconscious behaviours can also be brought about by ecological (Maitland & 

Sammartino, 2015) and ambient factors (Stroebele & De Castro, 2004). Environmental 

factors can be temporal in nature, such as a prominent recent local event being vivid in 

the mind of a person (Legewie, 2016); leading them to behave in a manner they may not 

have previously because of this additional contextual information (which may not be 

necessarily relevant) (Quigley-McBride & Wells, 2018). 

Organisations and their internal structures also reflect another form of influence on 

individual behaviours (Noon, 2018). Organisational silos may exist and lead to waste 

through duplication of effort towards adapting to emerging challenges (Serrat, 2017); 

with calls for competences outside an organisations’ own core skills to break out of such 

silos (Forsten-Astikainen, Hurmelinna-Laukkanen, Lämsä, Heilmann, & Hyrkäs, 2017). 

Intervention from an overarching entity, can also potentially induce behaviours in 

individuals with downstream effects on performance outcomes (Braithwaite, Herkes, 

Ludlow, Testa, & Lamprell, 2017). Such factors, may result in disproportionate outcomes 

where certain populations are overrepresented; such as minorities in university 

admissions (Jamali, 2017); at-risk and disabled students in secondary education (Green, 

Cohen, & Stormont, 2019) or female teaching professionals being overrepresented in 

childhood education (Drudy, 2008). With respect to Australian government research, 
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organisational structures also impact and influence individual behaviours; such as with 

competing organisational subcultures limiting individual security assessment capabilities 

contributing to deficiencies in Australian security policymaking (Burns & Eltham, 2014). 

While heuristics and bias are often discussed from the perspective of a cognitive process 

that occurs within an individual decision maker; the literature provides evidence that there 

is a range of factors which potentially induce heuristics usage. Outside influences will 

require different strategies and implementation approaches when compared to methods 

that would be applied for individual’s alone. Given market research within Defence 

involves micro and macro influences, while also operating currently within silo contexts; 

factors such as participant behaviours and choices, emerging social mechanisms, 

outcomes and environmental factors stand to impact the human communities involved 

within Defence research being conducted (Layton, 2019). Taken together, it is important 

that research into heuristic behaviours or bias should account for these factors; as impacts 

can be potentially catastrophic when unrecognised (Allen, 2019).  

2.7 Proposition development 

Synthesised together, current practice and the literature reviewed suggest a need to 

broaden the approach taken to gain additional insights into potential strategies that can be 

applied to improve study quality. When seeking to examine or create change within a 

system environment, mapping the system is advised to better understand 1) the degree of 

complexity potentially involved and 2) what interactions are occurring among 

participants within the system before formulating solutions. When approaching 

evaluation of research from a wider perspective, managers may be better positioned to 

plan, design and implement more effective solutions that account for stakeholders’ 

needs/requirements when implemented. In the context of this research, centring on one 

government study informing a product procurement, the literature suggests better 

outcomes from research are achieved when a systems view (guided by systems 

theory/frameworks) is adopted (as opposed to focal approach) to structure data collection 

practices (Do & Hartigan, 2017; Fowler et al., 2017; Shorrock & Williams, 2016). From 

a practical standpoint, achieving this goal requires the use of methodologies that 1) allows 

analysis and provides information and insights concerning a system and 2) allows 

researchers to propose improvements that are aligned with the specific type of system 

they operate in, while considering stakeholders involved and their needs.  
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Lastly, there is opportunity to apply a marketing systems’ approach (Layton & Duffy, 

2018) to examine Australian government research practices. The organisational culture 

of Defence can be seen as a predominantly top-down, reductionist system with a strong 

chain of command (Denton, 2019) and departmental silos; which potentially restricts the 

ability to attempt to understand the bigger picture towards research practice. It is 

reasonable to assume that some of these characteristics and expectations may have 

downstream peripheral effects on participants as organisational members (Newton, 

Gilchrist, Devin, & Bradley, 2016). Approaching a systems orientated evaluation of 

knowledge generation; may assume that reductionist organisations prohibit a holistic 

evaluation due to traits considered adverse to a systems lens (Coiera, 2011; Khalifa, 

2013). However, organisations with reductionist traits such as Defence also stand to 

benefit from their top-down structures; as they may already possess the resources or 

processes in place to implement rapid changes and roll out strategies efficiently (Cavallo, 

2017). A strength of applying a marketing systems approach to Defence evaluation 

research is the ability to examine both top-down social, external, system and 

organisational factors; but also bottom-up examination of individual norms, beliefs, 

practices and trust levels of individuals (Repo & Matschoss, 2020). While some top-down 

factors may be unique to a Defence setting, bottom-up factors may stand to be 

generalisable and shared across research contexts (thus extending contribution of insights 

in heuristic behaviours beyond the current organisational context) (Wooliscroft & 

Ganglmair-Wooliscroft, 2018). A marketing systems approach stands to overcome the 

risks of limited generalisability from the research context of Defence; without also 

diluting insights generated with respect to individuals (Pomering, 2017). System 

encourages boundary spanning (e.g. bridging departmental silos), standing to aid people 

to see other viewpoints; particularly when methods such as Collective Intelligence 

(Domegan et al., 2017), Interaction Analysis (Westaby, Woods, & Pfaff, 2016) or 

Stakeholder Analysis (Raum, 2018) are used. 

Summary 

This chapter has reviewed the existing literature relating to the research proposed for this 

thesis. The theoretical background and practitioner implications of systems thinking were 

examined along with a proposed system thinking process that can potentially be applied 

to studies. From this, it has been concluded that systems thinking may benefit managers 

to better understand how products and services may be evaluated within research 

conducted by the Australian government. The proposition formed indicates that existing 
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processes could be improved when data collection practices are examined holistically in 

relation to the stakeholders involved and wider system elements. This project aims to 

provide empirical data to support the proposition. The next chapter outlines the research 

design and methods utilised within this research thesis.  

A systems lens permits a wider view to be taken by moving beyond a dyadic transaction 

focus (e.g. biases arising from a single survey) and focuses attention on the evaluation 

process itself to identify other deficiencies affecting study quality. A system lens allows 

managers to: 1) take a reflexive stance to consider the evaluation system and processes, 

2) explore relationships/interactions and 3) examine the social elements which may 

impact data collection (Mingers & White, 2010) and hence results obtained. This stance 

permits the widest available view to identify biases. Applying a systems lens requires 

examination of the interactions between participants and other actors participating, 

examination of data collection tools, activity sequences and more to appropriately identify 

additional sources of bias. Frameworks such as marketing systems (Layton, 2019); 

operationalise systems thinking through defining system elements of participants choices, 

social interactions, immediate research outcomes, and environmental factors; which 

provides a suitable framework to approach evaluation of research practices. 
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Chapter 3 – Research design and methodology1 

Application of systems theory requires a perspective that takes a ‘bigger picture’ view. 

Systems thinking would have one approach problems not as an isolated phenomena, but 

rather examine elements, actions and interactions within a given ‘system’ (York, Lavi, 

Dori, & Orgill, 2019). Individuals rarely operate in isolation, nor are they insulated from 

outside factors when it comes to the behaviours observed in research studies. Beyond 

internalised factors such as cognitive processes (Mosier & Skitka, 2018; Norman et al., 

2017), pre-existing biases (Spencer, Charbonneau, & Glaser, 2016) or pressures from 

limited information or time (Ortega & Stocker, 2016); external factors such as 

organisational structures (Tasselli, Kilduff, & Menges, 2015), social (Pacilly, Hofstede, 

van Bueren, & Groot, 2019; Sahota & Sankar, 2019) and environmental factors 

(Biresselioglu, Kaplan, & Yilmaz, 2018) have also been reported to influence behaviours 

across research studies. Such findings suggest that while behaviours may be expressed as 

an individual behaviour, these behaviours may be symptomatic of exterior factors; which 

warrants further investigation as current literature does not necessarily consider this point 

when discussing strategies to identify and managing impacts on studies when such 

influences do emerge.  

This chapter outlines the research design used to address the research questions. The 

chapter will provide an overview of the research paradigm informing the research inquiry, 

and it will also discuss choices informing the data collection and analytical methods. This 

chapter will first start with the research context, to give an understanding of how the body 

of work within this thesis arose and is how it is situated.  

3.1 Research context 

Part of the Australian Government’s tasks includes the responsibility to defend Australia 

and it’s national interests (Defence Act 1903, (Cth)). Australia’s defence policy is founded 

on the principle of self-reliance in defending Australia; while also developing capability 

and capacity to further achieve this policy aim. Development of capability sees the 

Australian government striving to maintain the highest levels of military capability, and 

scientific and technological sophistication (2016 Defence White Paper, (Cth)). Australia 

 
1 Sections of this chapter formed the basis for a conference paper (Shown in Appendix F: Study 2 - 

Observations of heuristics and biases): Pham, C., Rundle-Thiele, S., Carins, J., & Larissa, C. (2018, April). 

Applying a Systems Lens to Defence Evaluations. In 2018 International Social Marketing Conference at 

Singapore (pp.257-257) 
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continues to invest heavily to support independent defence capabilities, with procurement 

being a core area where investment is allocated (Wesley, 2016). Governance of 

procurement sees the government continually refining procurement processes to develop 

sustainable practices for Australia (Tomossy & Alam, 2018) to ensure Australia’s 

national security interests and continual value for money from its investments (Raymond, 

2018).  

Within Australia, Defence Science and Technology (DST) is a part of the Commonwealth 

Government that provides scientific and technological services with respect to issues 

related to the wider Australian Defence community. With relevance to this thesis, they 

advise on matters pertaining to procurement and supply of goods and services to the 

Defence community and, applying scientific methods to inform procurement processes. 

This is conducted through Test and Evaluation (T&E) activities—where a test is an 

activity in which a scientific method is used to obtain quantitative or qualitative data 

relating to the safety, performance, functionality, contractual compliance, and 

supportability of a system/product (Defence Capability Development Handbook 2012, 

(Cth)). Evaluation is the process that follows where the test results are analysed to verify 

or validate a conclusion about the system/product (Defence Capability Development 

Handbook 2012, (Cth)). This approach implies a system/product focus, tested with 

representative users in a realistic context; and whilst this necessitates the conduct of some 

consumer research methods (for example product ratings and usability scores), the 

research project sought to shift the frame from a singular focus on the product towards 

the elements, actions and interactions within the ‘system’ the exists during testing and 

evaluation. Soldiers’ input during T&E activities is sought to obtain their input on 

products under examination, however system influences may distort behaviours and 

impact subsequent reporting. Taking a systemic view may help to understand how study 

quality may be impacted by factors others than individual derived biases. Lastly, research 

considerations driving methods employed in this thesis include sensitivities surrounding 

Defence capability, examining multiple studies across several locations and minimising 

impact on the ongoing T&E research that is being conducted to procure equipment for 

Defence. 

3.2 Research paradigm  

Paradigms refer to the philosophical framework in which scientific practice is carried out 

based on assumptions about the world or the nature of knowledge (Collis & Hussey, 
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2013). A researchers’ belief about the world will shape the way in which they design 

research, collect data and the way they will write about their research. The five currently 

recognised paradigms are positivism, post-positivism, criticalism, constructivism and 

participatory (Brennan, Voros, & Brady, 2011); each have their own ontological, 

epistemological and methodological stances regulating the inquiry process. 

Ontology refers to how researchers look at the nature of reality and how it can be captured, 

is it singular and objective outside of the researcher? Is it subjective, depending on 

external social factors at play? This research is grounded within the paradigm of 

criticalism, which acknowledges that while reality may be objective; reality is constantly 

influenced by social, political, cultural, economic and ethnic values that shape and 

crystallise one’s reality over time (Ponterotto, 2005), with research findings being 

mediated by the values held by the subjects examined (Denzin & Lincoln, 2005). 

Epistemology looks at the relationship that the researcher has with that which is being 

researched; while also considering if the researcher being also influenced by the people 

being researched?  Or is the researcher independent from that which is being observed? 

This research follows the epistemological assumptions of the paradigm of criticalism, 

where research findings are not considered ‘objective’ as such, but rather they are 

considered to be influenced by the transactions between the researcher and that being 

researched (Brennan et al., 2011) as well as being mediated (or moderated) by the existing 

value systems of both individuals and groups being researched (Bunniss & Kelly, 2010).  

The methodological assumption refers to the techniques used by the researcher to measure 

and explore the reality of the research topic (Perry, Riege, & Brown, 1999). Under the 

paradigm of criticalism, verification of hypotheses is grounded in the intersubjective 

world of shared experience. Qualitative tools such as interviews, focus groups and 

observations are utilised under the paradigm of criticalism, to better explore the nature of 

social reality (along with relationships constructed among actors) encompassing how 

research is conducted (Antwi & Hamza, 2015). This thesis adopts a qualitative approach 

in line with criticalism, to understand the realities of research practices within a system 

that exists during testing, to verify the research questions and propositions of this thesis. 

From this perspective, criticalism is most closely aligned to the perspective of the 

researcher, as it is concerned with understanding how knowledge is generated through 

data collection; and investigating if participant behaviours are mediated by changing 

study dynamics. The researcher also believes that it will be necessary to apply methods 
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which appropriately capture various perspectives/positions with respect to identifying 

shortcomings in data collection. Alignment with criticalism is further reinforced with the 

underlying intention of this inquiry, in seeking to envision how data collection can be 

changed for the better with respect to improving the knowledge generation process.  

3.3 Research overview 

Consultations with the research partners, followed by attendance at one testing and 

evaluation activity, allowed for a solid understanding of how research was conducted. 

Testing and evaluation studies generally employ a mixed-method approach across the 

range of product evaluations for Defence. Therefore, this thesis research was planned in 

parallel to studies being conducted by DST researchers, and aimed to observe the data 

collection practices across the mixed-method studies to determine if a more holistic view 

(a systems view) could provide understanding of the elements and interactions occurring, 

and their impact on data collection. Observation have been used in previous studies to 

apply a systemic lens towards addressing complexity (Langstrand, 2016; Masri et al., 

2016; Saurin, 2016) (See Table 3 for further details).  To ensure a non-obtrusive 

observation presence, the researcher was assigned the role of a transcriber, taking research 

notes for the DST researchers, to allow vision of the processes, while also limit priming 

of participants to the intent of the thesis research. Upon conclusion of the DST studies, 

disclosure of the thesis research was made to participants; along with informing 

participants about withdrawal of consent if desired in line with the ethically approved 

protocol. Ethical clearance was obtained with both Griffith University Human Research 

Ethics Committee (See Appendix A) and the DST Human Research Ethics Committee 

(See Appendix B). 

3.4 Research design 

The research design employed in this study included two studies. For both studies, the 

research applied a systems lens to identify and subsequently critique reported heuristics 

in the literature; and to investigate if observations can examine and identify additional 

sources of heuristics and bias within a testing study conducted to inform an Australian 

government procurement process.  

The first study consisted of a narrative review to assess relevant heuristics and biases 

which could emerge in the domain of research that is conducted in support of Australian 

government procurement processes; as well as to understand the underlying mechanisms 
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by which heuristics influence behaviours. The second study consisted of a participant 

observation study to establish the important features of testing and evaluation research 

studies and to review current practice; thus updating current knowledge of the processes 

and influences involved in testing and evaluation research and any underlying barriers to 

knowledge generation within such studies (guided by and cross checking with heuristic 

behaviours and biases reported within the first study). These studies are briefly described 

in turn in sections 3.3.1-3.3.2. More detailed methodologies for each of the studies are 

outlined in turn in chapters four and five. 

3.4.1 Study 1: Review of heuristics and bias: A narrative review 

Narrative reviews provide a synthesis of literature on a topic allowing the researcher to 

describe the current state of reporting while also seeking new study areas not yet 

addressed (Ferrari, 2015). Taking a qualitative approach to reviewing literature allows a 

synthesis of knowledge where discussion on the topic (such as heuristics and bias) is 

discussed (Green, Johnson, & Adams, 2006), or where a systematic approach is not 

appropriate, or possible (Campbell, Katikireddi, Sowden, McKenzie, & Thomson, 2018). 

Prior to conducting observations of the government study, a narrative review of literature 

in relation to heuristic behaviours and biases was undertaken in the context of choice and 

decision making. The intention of this review was to succinctly identify a range of 

heuristic behaviours which could be investigated in Study 2.  

Method  

The study sought to identify systematic literature reviews (SLRs) which described and 

presented heuristic behaviours, biases and their management strategies; for the purposes 

of informing the observation methodology of Study 2 (by providing a shortlist of heuristic 

behaviours and biases to compare to participant behaviours). First, a keyword search was 

conducted with relevant search terms such as ‘review’, ‘decision making’ or ‘heuristic*’ 

in six major databases. A manual check of all volumes for selected marketing journals 

was undertaken to check papers detailed heuristics, bias and proposed management 

strategies. Lastly the search process included a search of targeted journals while also 

including keywords such as ‘future’ or ‘extension’ within Google Scholar; for the 

purposes of forward searching for additional published papers. The narrative review was 

restricted to the selection of systematic literature reviews (SLRs), thus published literature 

on heuristics and biases not reported within the SLRs captured in the narrative review. 
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Five papers were identified in the search process and formed the basis of the narrative 

review in which heuristic behaviours and bias effects were discussed. Heuristics reported 

in the identified papers are presented in tabulated form based on seven categories of 

heuristic behaviours as detailed by Caputo (2013).  Further methodological details are 

provided in Chapter 4. 

3.4.2 Study 2: Observation of practices: Further insights into data collection 

Observation provides the opportunity to directly witness individuals’ behaviours, the 

environments and the progression of a study firsthand (Jorgensen, 2015). Observational 

methods allow researchers to bypass previously held biases which pervade self-reported 

methods of inquiry (Buyucek, Knox, & Rundle-Thiele, 2018), while also reducing the 

discrepancy between reported and actual behaviour (Rundle-Thiele, 2009). This study 

observed three testing and evaluation (T&E) research studies to gain insights into study 

practices, environmental conditions and participant behaviours. The study also sought to 

evaluate research practices utilised by the DST research team across the studies observed. 

Method  

Direct observation of study participants behaviours during the three activities: 1) Surveys, 

2) Focus groups and 3) Cognitive task experiment occurred over five days. Part of 

ensuring natural behaviour of participants during the study required initial non-disclosure 

of observations. Non-disclosure was employed to reduce ‘Hawthorne Effects’ among 

participants; referring to the fact that people will modify their behaviours when they know 

they are being observed (Buyucek et al., 2018); with full disclosure and information sheet 

provided to participants at the conclusion of the evaluation (See Appendix C). Auto-

ethnographic field notes formed the data collection method for this study (See Appendix 

D). Information such as (but not limited to) locations, timings, behaviours, process 

changes, and social interactions form the focus of this study. Field notes were compiled 

chronologically during the study, with key events also recorded about the assessments 

conducted by the research team. Data collected was analysed using the six phase thematic 

analysis process as described by Braun and Clarke (2006). Further methodological details 

are provided in Chapter 5, Section 5.4. 

While three T&E activities were observed; these processes were carried out 

independently from the observation methodology employed within this study. The T&E 

activities fell under a DST study seeking to identify existing critical use and performance 
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issues in a currently used product and to establish baseline standards to guide future 

comparisons. For confidentiality purposes due to the commercial-in-confidence nature of 

the data being complied; data from two DST T&E activities (surveys and focus group 

discussions) were not incorporated into Study 2.  

Conclusion 

This chapter has outlined the research design. First, justification was provided for the 

conduct of the research within the Defence T&E context. Then, the philosophical position 

of criticalism held by the researcher was explained and understanding of how this framed 

the research approach taken was discussed. Next, the two studies were briefly described 

in sequence, outlining the purpose of each study, and briefly outlining the data collection 

methods and analysis methods used in each study. The following chapters present each 

study in turn delivering detailed methodological considerations. 
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Chapter 4 – Study 1: Narrative review of heuristics and biases2 

Heuristics and biases: Implications and solutions for marketing research and 

practice 
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4.1 Abstract 

Marketing and market research are centred on the need to explore consumer experiences 

to inform management decisions. Heuristics and biases are of interest to marketing 

practitioners as these influences can impact data that is delivered to inform decisions. 

Existing research delivering summary reviews that list heuristics and biases alongside 

management strategies is limited to five reviews presenting frameworks and/or detailing 

heuristics and biases, none of which have been extended to a marketing context. Drawing 

from the identified reviews this research 1) details the heuristics of interest to marketing 

practitioners by presenting n=7 core heuristics and the mechanisms of their operation and 

2) examines solutions and proposed frameworks reported within the literature to avoid or 

acknowledge biases which may be present 
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4.2 Introduction 

Market research is often undertaken during development and launch of products/services 

to improve value perceptions and gain insights to ensure adoption of products among 

target audiences (Williamson, Lichtenstein, Sullivan, & Schauder, 2006). While feedback 

is valued, individuals can be fallible when participating in research (Parker & Fischhoff, 

2005). Under certain circumstances, individuals may utilise automated processes 

(Kahneman, 2011) known as heuristics to help make such decisions (Loewenstein, 

Brennan, & Volpp, 2007) in lieu of applying additional effort when participating in 

research. Heuristics refer to decision making approaches where individuals apply 

practical techniques to solve a problem which while not optimal, are adequate for solving 

the immediate task at hand (Tversky & Kahneman, 1973).  

While heuristics assist individuals to make an acceptable decision, these strategies do not 

ensure an impartial assessment of options, and may result in a bias towards a particular 

choice  (Tversky & Kahneman, 1974); bias referring to the tendency to draw an incorrect 

conclusion which may not be objective or reflective of reality (Haselton, Nettle, & 

Murray, 2015). The need to investigate bias is important as these influences can affect 

results of research and distort outcomes elicited; this false ‘end-user read’ may potentially 

impact upon decision processes adversely (Meissner & Wulf, 2013).  

4.3 Heuristics and biases: Existing research 

One large body of knowledge covering heuristics and bias stems from the work of 

Tversky and Kahneman (1974) on judgement and decision making. Two types of 

behaviour processes occur within their framework: 1) A slow controlled, rational and 

conscious approach (system two); and 2) An automatic, reflexive approach in nature 

(system one) which may be unconscious in nature; with adoption of system one 

behaviours characterised by reliance on heuristics, which in some cases creates 

subsequent biases (Bazerman & Moore, 1994). Understanding how individuals utilise 

heuristics and their potential to introduce biases has previously been considered. For 

example, Gigerenzer and Gaissmaier (2011) examined situations where heuristics are 

used in lieu of complex strategies; Shah and Oppenheimer (2008) reviewed existing 

models of heuristics and further expanded on effort reduction heuristics; Blumenthal-

Barby and Krieger (2015) reviewed research within medical decision making in both 

patients or medical practitioners; Caputo (2013) reviewed biases within the negotiation 
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literature and Croskerry (2002) reviewed biases and their detection within clinical 

decision making among medical practitioners.  

Other reviews that examine the influence of heuristics and biases on decision making 

include reviews by Newell and Shanks (2014) of unconscious decision making influences 

and another review of cognitive errors in project management by Stingl and Geraldi 

(2017). Some reviews propose or test frameworks for understanding heuristics and biases 

(Gigerenzer & Gaissmaier, 2011) while others extend existing knowledge into their 

research contexts (Croskerry, 2002); limiting applicability to the marketing discipline. A 

gap within the marketing literature is a lack of reviews examining the prevalence and 

impact of heuristics and biases in market research and consumer decision making (Zhang, 

Zhao, Cheung, & Lee, 2014).  

4.4 Core heuristics within the literature 

A range of heuristics have been reported in the literature, and scholars have attempted to 

categorize them. Gigerenzer and Gaissmaier (2011) grouped heuristics and biases into 

three categories: 1) Recognition based decision making, 2) One-reason decisions and 3) 

Trade off heuristics. Shah and Oppenheimer (2008) formed five groups: 1) Examining 

fewer cues, 2) Reducing difficulty with retrieving and storing information for choice, 3) 

Simplifying weighting principles for cues, 4) Integrating less information and 5) 

Examining fewer alternatives. Caputo (2013) uses seven groups of heuristics: 1) 

Availability heuristics, 2) Representativeness heuristics, 3) Confirmation heuristics, 4) 

Affect heuristics, 5) Bounded awareness heuristics, 6) Risk aversion heuristics and 7) 

Emotional heuristics.  

This study applies the framework of Caputo (2013) and presents proposed solutions 

reported in the literature to avoid potential biases where relevant and/or ensure awareness 

of the heuristic’s impact on available information for decision making. Justifications for 

selecting the framework in this study include: 1) ease of interpretation, 2) consistency in 

which heuristics are reported within the existing literature (as most heuristics and biases 

operate under similar mechanisms; (Bazerman & Moore, 1994)) and 3) the need to 

synthesize information in a manner applicable to both marketing research and practitioner 

communities.  
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4.6 Research method 

A keyword search was conducted with relevant search terms such as ‘review’, ‘decision 

making’ or ‘heuristic*’ in six major databases: EBSCO, Emerald, ProQuest, Ovid, 

ScienceDirect and Web of Science. A manual check of 28 selected marketing journals 

with an Australian Business Deans Council (ABDC) ranking of A* or A was done to 

check papers detailed heuristics, bias and proposed management strategies. Lastly the 

search process included a search of targeted journals while also including keywords such 

as ‘future’ or ‘extension’ within Google Scholar; for the purposes of forward searching 

for additional published papers.  

Five papers (Blumenthal-Barby & Krieger, 2015; Caputo, 2013; Croskerry, 2002; 

Gigerenzer & Gaissmaier, 2011; Shah & Oppenheimer, 2008) were identified in the 

search process and formed the basis of the narrative review in which heuristic behaviours 

and bias effects were discussed. Heuristics reported in the identified papers are presented 

in tabulated form, structured on seven categories of heuristic behaviours as detailed by 

Caputo (2013). Table 5 presents the N=30 heuristic behaviours and biases which were 

reported, across the five systematic literature reviews identified in the search process; 

along with descriptions of their operating mechanisms. 

 











50 

 

4.5 Discussion 

This evidence review identified a wide variety of heuristic behaviours and biases that 

have been presented in the literature, each with their own unique operating mechanisms. 

The following sections of this chapter detail operating mechanisms and discusses how 

identified biases lead to errors in decisions. The implications of each category of heuristic 

behaviour on research practice and reported strategies to address these behaviours are 

also discussed across the seven heuristic categories. 

4.5.1 Availability heuristics 

Availability heuristics place importance on how readily information can be brought from 

an individual’s memory. Biases which emerge from engaging in these heuristics  will give 

less importance to information that may be equally important; but not readily recalled 

(Tversky & Kahneman, 1973). The dependence on availability heuristic techniques to aid 

in decision making can lead to mistakes; due to the reliance on human memories which 

can often be fallible (Redelmeier & Ng, 2020). Suggestions for avoiding biases resulting 

from these heuristics generally centre on highlighting to decision makers the need to 

gather up to date objective information, with the aim of overriding potentially fallible 

previous memory by relying on more accurate and recent information (Croskerry, 2002).  

4.5.2 Representativeness heuristics 

Representativeness heuristics place more importance on how well information adequately 

represents or corresponds with previously held opinions or stereotypes (Garb, 1996); and 

undervalues equally important information which may not conform to opinions or 

stereotypes held by the respondent. These heuristics potentially bring about errors in 

decision making due to overreliance on similarity to a category; while neglecting factors 

such as (but not limited to) probability, sample size, reliability and validity which counter 

such effects (Stolwijk, 2019). Suggestions for avoiding biases which result from 

representativeness heuristics include ensuring individuals are made aware of the risks in 

relying on similarity to the exclusion of other data (Croskerry, 2000). With the inclusion 

of this additional information, reliance on these behaviours is reduced, and decision 

makers are better able shift decisions away from reliance on similarity or stereotyping 

(Kulkarni et al., 2019).  
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4.5.3 Confirmation heuristics 

Confirmation heuristics place more importance on finding information which relates to a 

criterion or variable of interest to an individual (McGrew, 2003) and undervalues equally 

important information which may not be included in their assessment criterion. These 

heuristics potentially induce errors in decision making by inducing preference towards 

choices which align with existing beliefs or hypotheses; despite potentially alternative 

choices that run counter to a decision makers’ position (Charness & Dave, 2017). Most 

suggestions for avoiding biases from confirmation heuristics aim to advise individuals 

against seeking out information which strictly confirms previously established 

hypotheses to the exclusion of other information (Tschan et al., 2009). Alternative 

strategies also include restructuring questions, or changing how choices are position to 

decision makers; to better promote consideration for choices that may oppose the existing 

views of the decision maker (Hernandez & Preston, 2013). 

4.5.4 Affect heuristics 

Affect heuristics place more importance on affective or emotive evaluations; potentially 

undervaluing higher-level cognitive processes (Slovic, Finucane, Peters, & MacGregor, 

2007). Error in decisions made from reliance on these group of behaviours can be 

attributed to the inclusion of emotion towards a choice; thus introducing a fallible element 

of human emotion which can heighten or desensitise an existing range of factors being 

weighed up (Hine, Clarke, Marks, & Morgan, 2019; Wu, Zeng, & Wu, 2018). Suggestions 

for avoiding errors from affect heuristics centre upon encouraging individuals to reflect 

upon their decision making process and to shift decisions being made upon emotions and 

towards a set of rational cognitive assessment factors (Keller, Lipkus, & Rimer, 2003).  

4.5.5 Bounded awareness heuristics 

Bounded awareness heuristics place more importance on information within a narrow set 

of criteria; and excludes equally important information that is perceived as non-essential 

by individuals for the purpose of preventing information overload (Zenko, Ekkekakis, & 

Kavetsos, 2016). Errors in decision making due to these heuristics stem from the lack of 

extended consideration of alternative choices as decision makers may have already 

satisfied existing requirements (Ogaki & Tanaka, 2017); or have limited/exhausted 

capacity to pursue further effort (Shannon, McGee, & Jones, 2019). Compounding these 

errors is the fact that decision makers themselves may not necessarily know if they have 



52 

 

exhausted all known possibilities (Grant & Quiggin, 2013). Suggestions for avoiding 

errors resulting from usage of bounded awareness heuristics, may include individuals 

being encouraged to adopt lateral thinking styles (Sloane, 1994) to accommodate atypical 

choices for consideration. Strategies seeking to facilitate further investigating, aim to 

reduce perceived/actual transaction costs associated with making a decision versus further 

investigate of alternative choices (Foss & Weber, 2016).   

4.5.6 Risk aversion heuristics 

Risk aversion heuristics place more importance on information which is perceived to 

improve outcomes or benefits and undervalues equally important information which is 

perceived to increase risks or harms (Müller, 2001). Errors in decision making as a result 

of relying on these group of heuristic behaviours stem from the desire to minimise harms 

to the decision maker (Khaw, Li, & Woodford, 2017). Perceived risk will often have a 

direct negative influence on choice behaviours; even when there are apparent benefits 

accompanying that choice (Belanche, Casaló, & Flavián, 2020). Suggestions for avoiding 

biases that result from risk aversion related heuristics include developing or incorporating 

risk assessment and risk management behaviours to supporting decision making in 

practice (Aven, 2016). Strategies to mitigate the effects of risk aversion effects on choice 

behaviour aim to address the mediating effects of perceived risk associated with making 

a decision (Schmidt et al., 2019); such as providing more information to inducing more 

confidence in decision making processes (Sohn, 2019). 

4.5.7 Emotional heuristics 

Emotional heuristics place more importance on emotional states of mind; as opposed to 

information derived from objective methods when emotions are otherwise removed 

(Kramer, Newton, & Pommerenke, 1993). Errors may occur due to an altered emotional 

mental state; leading to non-rational decisions being made under less than optimal 

conditions (Wang, Chen, Chen, & Si, 2017). Suggestions for avoiding decision errors 

from emotional heuristic behaviours may involve individuals being advised to monitor 

their affective state as a matter of professional responsibility. When they recognize that 

their emotions are involved they should be informed about the impact this affective state 

may have on their decisions (Kovacs & Croskerry, 1999). Managing errors resulting from 

emotional influences predominantly centres on aiding decision makers becoming better 

regulators of their emotions (Raab, MacMahon, Avugos, & Bar-Eli, 2019).   
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4.5.8 Management strategies 

Two frameworks have been proposed in relation to managing or correcting for heuristics 

and biases within decision making research. The first framework conceptualised by Shah 

and Oppenheimer (2008); examines heuristics from the perspective of cognitive effort 

reduction in association with a task or decision to be made. A set of five principles for are 

presented classifying the methods underpinning the usage of heuristic behaviours.  

1. Examining fewer cues; 

2. Reducing difficulty associated with retrieving and storing cue information; 

3. Simplifying the weighting principles of cues; 

4. Integrating less information; 

5. Examining fewer alternatives. 

Through these principles it is feasible to examine how decision makers engage in heuristic 

behaviours in order to the lower effort involved; as opposed to a focus on research into 

heuristics as just a suboptimal behaviour or choice mechanism over a ‘rational’ one (Li 

& Hsee, 2019). These principles differ from one another, meaning heuristics are able to 

be examined to identify potential determinants of heuristic behaviours (Dunn, Inzlicht, & 

Risko, 2019). By examining heuristics within a framework of effort reduction, 

anticipation of cognitive load can be predicted to lead towards the reliance of heuristics 

to reduce cognitive load (Kool, McGuire, Rosen, & Botvinick, 2010). 

The second framework identified within the review by Croskerry, Singhal, and Mamede 

(2013) proposed a cognitive de-biasing framework to manage heuristics and biases as a 

central skill in reasoning and error reduction. Using the transtheoretical model of change 

(Prochaska, DiClemente, & Norcross, 1993) as a foundation, cognitive de-biasing seeks 

to advance bias management from a state of no bias awareness to ultimately initiating 

strategies to accomplish and maintain change towards managing bias in decision making.  

Three strategies: 1) Educational, 2) Workplace/ecological and 3) Forcing function 

strategies broadly cover the type of techniques to attempt bias management. Educational 

strategies seek to raise initial awareness of bias risks and prepare individuals to be able 

to manage bias in a future scenario; with strategies such as training or decision simulation 

(Stiegler, Neelankavil, Canales, & Dhillon, 2012) aimed at providing knowledge about 

decision making processes their susceptibility to bias (Stanovich & West, 2000). 

Workplace and ecological strategies seek to mitigate bias at the point when a decision is 
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to be made. Workplace strategies such as seeking group consensus or referring to existing 

decision support systems (Ramnarayan et al., 2006) seek to provide individuals with 

direct intervention techniques to manage bias when a decision needs to be made. Force 

function strategies seek to provide hard set rules in lieu of requiring cognitive input by 

individuals. An example of such a force function strategy is the use of standing rules 

requiring individuals to consider certain information before they allowed to proceed. 

4.6 Conclusion and implications on research and practice 

While heuristics in isolation represent a straightforward topic of discussion, issues within 

research emerge as reliance on heuristics can be adaptive and used alongside other 

heuristics; challenges regarding control and isolation are presented. Future studies need 

to account for these factors from a methodological perspective. This study serves as a first 

step to present seven core heuristics that can potentially help marketing researchers to 

better understand decision making processes of consumers.  

Ongoing research that develops understanding of heuristics, biases and de-biasing 

remains relevant and important to marketing practice; including the development and 

application of ways to optimise the research environment to avoid biases where possible 

and to understand the bounds placed on available information given understanding of 

heuristics employed by respondents, some of which we don’t want to eliminate given they 

are present in real world decisions. Practical strategies for testing, understanding and 

managing of heuristics and biases are of great value for marketing practice; as 

understanding how and why consumers utilise and apply heuristics offers enhanced 

understanding of consumer decision making practices.  
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stakeholder interactions 
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5.1 Abstract 

This article presents insights from a product testing and evaluation study undertaken by 

a large Government agency seeking to purchase new equipment through a formal 

procurement process. Guided by a marketing systems framework (Layton, 2019), one 

component of a wider evaluation process for one high value product was undertaken. The 

overall aim of this study was to understand how such testing and evaluations could 

potentially be improved. A semi-structured observational study was applied to examine 

one product test and evaluation which utilised research methods of 1) Surveys, 2) Focus 

groups and a 3) Cognitive task experiment. The product test and evaluation were 

conducted by five personnel; with 20 participants across five days. This study observed 

‘human’ factors and their implications on study quality; while also illuminating 

deficiencies across processes which may negatively impact study findings. Study results 

reveal participant behaviours are affected by varying internal, interpersonal, 

environmental and organisational complexities; which exist in parallel alongside social 

norms to influence study quality both positively and negatively. This article bridges 

systems theory and practice, and advances thinking on how insights can be enhanced 

when testing and evaluation processes are considered within a guiding systems 

framework. 
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Marketing systems, systems thinking, human factors, product evaluation, market research  
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5.2 Background 

The procurement of equipment for large organisations represents 'big business.' For 

example, annual expenditures of £8.5 billion, accounting for 40% of budgets are 

characteristic for large organisations (Hartley, 1998). Some large organisations purchase 

a wide variety of equipment ranging from complex, high technology items which are 

developed specially to meet organisation specific requirements through to simple off-the-

shelf items such as clothing, office furniture, motor cars, and stationery (Hartley, 1998). 

Given the high levels of investment, processes have been put in place to structure 

evaluation and acquisition of products for many large organisations. Testing processes 

seek user involvement to assess product attributes focussing on areas such as overall 

performance (Barber & Parsons, 2009) and/or associated risk (Smith, Egglestone, Farr, 

Moon, & Saunders, 2004) in an attempt to determine which offerings best meet selection 

criteria.   

The Australian government conducts research in accordance to legislation and policy, 

which set requirements for research practice. These requirements are commonly 

described through procurement life cycles (Straker, 2017), which include market research 

studies aimed to capture consumer insights. Market research studies will vary in size, 

scale and researcher skillsets in relation to the scale and complexity of products evaluated. 

Studies provide government the process to evaluate offerings (Tender Evaluation in 

Complex Procurement Better Practice Guide 2017, (Cth)). Two functions are relevant to 

how market research is conducted by Government for the ADF: 1) adherence to finance 

policy and 2) product assessments. Outcomes derived from market research feed into 

product assessments, by incorporating feedback from end users alongside a wider mix of 

considerations to establish points of difference among offerings (Tender Evaluation in 

Complex Procurement Better Practice Guide 2017, Cth). While market research studies 

provide user insights, poorly implemented assessments may leave decision makers with 

possibly misleading information (McCue, Prier, & Swanson, 2015). Investment decisions 

founded on sub optimal evaluation data can result in the acquisition of products that are 

a poor fit for the intended purpose, exposing users to unintended risks such as hindered 

performance, physical overburden, and more (Orr, Pope, Johnston, & Coyle, 2014). 

Therefore, government strives to ensure research outcomes accurately and objectively 

reflect the views of wider users across the organisation to enhance study quality; while 

also adhering to relevant governing policy (Commonwealth Procurement Rules 2019, 

(Cth)).  
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While market research envisions a clean, rational and efficient approach, study 

participants may rely on automatic decision-making techniques known as heuristics 

(Bird, 2014; Davis-Berman et al., 2018); to assist in making decisions (Bargh & 

Chartrand, 1999). Heuristics are natural, potentially subconscious behaviours which can 

be brought about by environmental (Maitland & Sammartino, 2015) and/or 

social/ambient cues (Stroebele & De Castro, 2004). Unaccounted for, heuristics can 

impact research outcomes by introducing biases that overestimate or underestimate the 

value of the responses being measured (Pogarsky et al., 2017). While noteworthy, 

participants represent one group among many involved in any given study. Other groups 

such as departmental personnel and research scientists may also unintentionally influence 

participant behaviours within product evaluation studies. Study quality may be affected 

by additional constraints such as limited access to participant pools (i.e. low sample sizes 

may be considered acceptable, despite needing to be representative); limited participant 

knowledge of assessment measures, (e.g. knowledge of uptake vs. adoption); reduction 

of assessment measures to pass/fail outcomes; subjective assessments relying on 

judgement calls; time restrictions and ongoing commitments of participants and focus 

towards compliance rather than performance which may be difficult to objectively 

measure.  

External factors may also affect how market research studies are conducted, research may 

be tasked to subgroups (e.g. affiliate organisations/departments), with deficiencies arising 

from compartmentalisation of participating organisations. Organisational pressures (e.g. 

time or resources) may drive simpler assessment methodologies such as suitability being 

assessed on pass/fail criteria, which may prevent a nuanced understanding from 

emerging. While conventional thought considers participants to be the primary factor that 

reduces study quality through biases during data collection (Axt et al., 2019), there are 

potentially additional elements such as study processes or structural inefficiencies that 

may further influence study quality (Straker, 2017). Taken together, while examination 

of focal areas (i.e. participants, behaviours, demographics) may identify areas for 

improvement; a broader lens of examination may potentially generate further insights 

(Chang et al., 2013).  

The aims of this study are threefold.  First, this study redirects focus beyond survey 

respondents and/or product users/testers to identify factors that may be facilitating or 

impeding study quality (given that peripheral systemic influences may influence study 

quality).  Second, this paper responds to calls to extend theory focus beyond dominant 
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individual, psycho-social focused theories (see Rundle-Thiele et al., 2019) through the 

application of a systems perspective to examine on-ground study participant 

interactions. Lastly this study seeks to present insights that enable managers to identify 

factors impeding testing and evaluation practice through this presented case. 

5.3 Literature review 

5.3.1 Systems thinking  

Systems thinking directs efforts towards understanding how actors behave, interact, and 

influence one another within a system (French & Gordon, 2015). Systems thinking stems 

from general systems theory advanced by Von Bertalanffy (1950) with further 

developments in the 1960s to overcome challenges in understanding the complexity 

inherent within social and biological domains (Ashby, 1956a). Systems can be described 

as a set of “interrelated entities” which share dependency on each other (Kennedy et al., 

2017). Systems are dynamic with entities reacting and acting upon other others across a 

given system (Truong et al., 2019). A systems orientation guides understanding towards 

actors and their connections to others, and feedback among actors in relation to the wider 

system structures present (Domegan, McHugh, Flaherty, et al., 2019; Meadows, 2008). 

Systems thinking acknowledges that problems in one area of a system may be 

symptomatic of issues elsewhere within a system, such as conflicting goals, distortions in 

feedback and power structures (Kennedy, 2017). Systems theory has seen refinement and 

expansion with the emergence of wicked problems, with ‘human’ factors increasingly 

becoming mainstay elements of system structures (Patrick Neumann, Steege, Jun, & 

Wiklund, 2018; Salmon & Read, 2018).  

System perspectives may be utilised by researchers to examine stakeholder involvement 

across product procurement processes. Examining testing and evaluation actors, their 

interconnections and feedback from other ‘system’ elements, may uncover areas for 

intervention or further innovation (Domegan et al., 2016) that may be applied to enhance 

study quality. Systems lenses also consider structures and their potential effects on 

stakeholders involved within a system (Manley, Martin, Jackson, & Wright, 2016). While 

systems thinking provides an orientation and suggestion of behaviours aligned to holistic 

thinking, systems theory should be relied upon when taking a systematic approach to 

examine testing and evaluations in a constructive manner accounting for context as well 

(Vo & Christie, 2015). 
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System theories relevant to a marketing context include macro social-marketing (with 

application of social-marketing criteria across up, mid and downstream domains) 

(Kemper & Ballantine, 2017; Kennedy, 2017; Kennedy et al., 2018), systems social 

marketing (blending systems thinking and social marketing to inform and guide the 

design and implementation of interventions to enhance impact) (Domegan et al., 2016; 

Truong et al., 2019). Other theories such as social mechanism theory (Duffy et al., 2017), 

hierarchy of effects model (Fry et al., 2017), social ecological model (Thompson et al., 

2017), and stakeholder theory (Westberg et al., 2017) also provide potential frameworks 

to evaluate research in holistic manner. While the theories presented can account for 

actors within respective system domains, limitations are also noted ranging from 

potentially stripping individuals ideals and interests into static accounts (Beckert, 2010), 

potentially overlooking broader social/historical/cultural contexts (Simmonds & Gazley, 

2018) or focussing on structural patterns with limited consideration of actor influences 

(Simmonds & Gazley, 2018). Thus, a systems theory which accounts for participant 

interaction across and within system domains, while considering historical and contextual 

factors within the system, may be capable of yielding alternate insights in study quality 

than are currently available in the literature.  

5.3.2 The marketing system 

The marketing system as described by Layton (2019), provides the theoretical framework 

for this study to examine testing and evaluation research. Considerations are provided for 

‘human’ elements (i.e. researchers, participants, influences), their social interactions (i.e. 

social norms, social mechanisms), long term outcomes (i.e. research outcomes, 

organisational networks) and peripheral environmental factors (i.e. location, economy, 

culture) which all play a role in defining the testing and evaluation research that is 

conducted by government. Figure 5 illustrates the marketing system and it’s dynamics as 

described by Layton and Duffy (2018). 
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Figure 5. Causal dynamics of a marketing system. 

 

Source: Layton and Duffy (2018) 

The marketing system structures individuals/groups/entities into connected social 

matrixes participating together collectively in economic exchange to create economic 

value (Layton, 2011; Layton & Duffy, 2018). Through this lens, the testing and evaluation 

research considered by this study can be structured as an exercise which involves 

stakeholders (research participants, research personnel, government, industry tendering 

for government business and other stakeholders with a vested interest) establishing 

product utility and economic value through the generation of product user insights (with 

research capturing stakeholder values and experiences) to guide government procurement 

decisions leading to an economic exchange. The marketing system framework presents a 

functionalist approach to examining systems from a marketing perspective. The 

framework has also been applied in research areas such as automotive remanufacturing 

(Kalverkamp & Raabe, 2018), branding redefinition (Conejo & Wooliscroft, 2015), 

legalisation/promotion of digital music (Denegri-Knott & Tadajewski, 2017), food 

availability/affordability (Cerovečki & Grünhagen, 2016) and housing affordability 

(Ozanne, Ozanne, & Phipps, 2018).  
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Taken together, a systems approach to examining interactions among individuals across 

study processes presents an opportunity to understand how government testing and 

evaluation research may be further enhanced. While promising, systems thinking is an 

‘orientation’ and not a theory itself (Kennedy, 2017). As such, the marketing systems 

framework (Layton, 2019) provides a guiding framework and philosophy for this study 

to examine the behaviour of personnel, their interactions with others and the environment. 

In line with previous systems studies (Langstrand, 2016; Masri et al., 2016; Saurin, 2016), 

this study applies an observational research method applied in a naturalistic setting to 

gain an understanding of actions and interactions occurring between actors within one 

product evaluation. Taken together, this study breaks marketing’s theory and method 

inertia (Rundle-Thiele et al., 2019a) delivering a case study demonstrating how marketing 

researchers can take a system view to examine study quality and to identify additional 

factors facilitating or impeding practice.   

5.4 Research design 

A semi-structured observation study was conducted to examine participants in one high-

value equipment test and evaluation. The product test and evaluation being observed 

occurred over five days and involved 20 product users. The evaluation aimed to explore 

1) existing critical use and performance issues in relation to the tested product; and 2) 

establish baseline standards and measures to guide future product comparisons. The 

overall aim of this study was to illuminate how future evaluations could potentially be 

enhanced, by examining testing and evaluation processes through a marketing systems 

lens.  

5.5 Research method 

The observation occurred over a period of five days in regional Australia in August 2017. 

The participant observational methodology was selected as 1) it accounted for sensitivity 

concerns in relation to the products involved being commercial and in-confidence at the 

time of observation, 2) non-intrusive to participants in the evaluation beyond what they 

would normally anticipate and 3) prevented the priming of participants about the purpose 

of the observation, which would influencing behaviours if respondents knew they were 

being observed (Buyucek et al., 2018; Roulet, Gill, Stenger, & Gill, 2017). 
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The observation researcher was located within the evaluation team and operated within 

the role of a scribe. This provided the researcher with the opportunity to observe the 

evaluation in person and allowed the researcher to be detached and objective about 

observing tasks at hand. The scope of information recorded in field notes included (but 

was not limited to) group/power dynamics (language used among users, their managers 

and more), changes in the evaluation schedules, participant locations during activities 

(with room/locations recorded through sketches), physical settings, participant 

behaviours during periods in between activities, body language and individual 

engagement with other participants during the evaluation (see Appendix D for semi-

structured observation form). 

5.5.1 Sampling framework 

Participants (n=20) were observed across five days during the evaluation. Participants 

completed a set of activities: 1) one survey (n=26 items; conducted within a classroom 

setting) to measure past experiences, determine acceptability levels and identify critical 

issues with the product, 2) a three hour user cognitive test (conducted physically in an 

outside environment), designed to test product performance and establish baseline 

measures to compare future products with, and a 3) a three hour focus group (grouped by 

participant rank, conducted in a classroom; n=7 groups) to establish minimum 

manufacturing standards and features within the product; and to guide future industry 

development. 

5.5.2 Analysis process 

Observational data was compiled over five days in the form of short-hand auto-

ethnographic field notes by the researcher. The observations yielded field notes totalling 

22 pages (7873 words) of single-spaced text, compiled into a Microsoft Word document. 

Thematic analysis as described by Braun and Clarke (2006) guided processing of field 

notes into themes sorted into three social mechanisms as described within the marketing 

system dynamics defined by Layton (2019). The themes derived from this study were 

framed into 1) participant behaviours and choice, 2) emerging social mechanisms and 3) 

the peripheral environment. Data collected specifically for the evaluation (Survey data 

and focus group discussions) was not included within this study. 



68 

 

5.6 Findings 

5.6.1 Research context 

The three observed activities sought to update and refresh knowledge about a piece of 

equipment sourced by the Australian government, while seeking to improve capability 

through introduction of newer market offerings. The overall evaluation had three aims 

which guided the research methods used during the evaluation: 1) identify problems with 

existing product (Survey); 2) establish baseline performance to compare with future 

offerings (Field experiment); 3) establish performance requirements for future products 

(Focus group). Over five days, personnel participating in the evaluation were observed, 

the following findings emerged as potential facilitators or barriers toward product testing 

and evaluation aims. 

5.6.2 Participant behaviours and choices 

The following section describes participant and researcher behaviours, with comments 

regarding how participants build up the necessary knowledge as they participate in the 

three studies during the evaluation.  

Participants displayed confidence as they gave feedback on the evaluated product, 

suggestive of the perceived value of their own opinions and how they measure others 

when sharing their experiences. While the rank of a participant may serve as a 

recognisable way to illustrate seniority, experience is drawn from other areas such as 

accrued time in the field.  Both serve to quantify personal experiences which are voiced. 

In group settings, participants with less experience were observed to refer to those with 

longer experience terms. This served to deliver homogeneity in findings, rather than 

heterogeneous views reflecting different levels of experience with the product being 

tested. Given a range of participant ranks and experience levels would rely on this 

equipment, the views of less experienced personnel and lower ranked personnel are as 

important as more experienced and highly ranked personnel, and potentially lost in the 

process of seeing a representative opinion among participants.  

While experience is gained individually by participants, experience can also be obtained 

through the sharing of information with others in order to quickly build up existing 

product knowledge across the user testing group. This process tends to also take the form 

of experiences of senior personnel being passed down to junior personnel; allowing 



69 

 

knowledge and a largely unified view to be quickly built up among a cohort. This 

phenomenon can potentially confound personnel who lack personal experience and rank 

when tasked as evaluation participants, as they typically start to ask other personnel about 

their experiences to bridge gaps in their knowledge. While being unable to validate or 

verify such information may be of concern to researchers, this concern is not shared 

among participants. When a researcher was asked as to why there is this implicit trust of 

those with experience within the organisation, the researchers replied: 

“Their lives are literally in the hands of each other, thus its completely 

understandable that they will always listen to each other’s opinions and trust 

what they have to say is true” (Researcher).  

 

While most participants are eager to engage in product testing and evaluation and they 

are willing to provide researchers with their feedback, this is not always the case. During 

the focus groups on the last day of the evaluation, participants were asked how they felt 

about the overall evaluation process. One participant gave the following feedback: 

“So what will you do with the information we tell you from this focus group? 

Because other reserachers have come with their surveys in the past and listen 

the issues we raise, however when we eventually do get the “new gear”, the gear 

that is given to us turns even more shitter than before” (Junior Participant). 

 

Similar sentiments were shared among participants who have been involved across 

multiple testing and evaluation processes; highlighting potential respondent fatigue with 

the testing and evaluation process. Overall, the comments voiced by participants suggest 

that they can be interested and engaged with an evaluation process when the evaluation 

purpose is communicated effectively to them. However, at the same time, participants 

also want to know about the outcomes of such evaluations, especially if they have been 

involved repeatedly, but have yet to see any follow-through action on outcomes from 

previous evaluations. This frustration by participants may indicate that the outcomes of 

prior evaluations are not effectively communicated by senior organisational members to 

junior personnel; this possibility being reinforced by a comment made by one senior 

organisational member to the research team at the conclusion of the evaluation: 

“The soldiers will forget by tomorrow what they’ve done yesterday, they won’t 

even remember how many surveys and what they filled out in those surveys” 

(Senior organisational member). 
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5.6.3 Emerging social mechanisms 

The following section describes how existing/emerging social elements between 

participants and researchers were seen to have an influence on participant decisions made 

over the course of the product testing and evaluation. 

Social interactions among participants reflect the rules, standards or expectations 

regulating behaviour within their organisation, this also extends to how uniformed 

personnel engage with others in their day to day activities. Observing uniformed 

personnel of similar rank during product testing and evaluation, behaviours are less rigid 

when personnel are amongst their peers. In the absence of authority figures such as senior 

uniformed personnel or researchers, personnel were more relaxed. Conversations in 

between testing were made to fill in time when not engaged in a task, with general topics 

such as the weekend or personnel commenting on what they will do for the rest of their 

workday as topics of conversation observed.  

Military organisational structure imposes power relationships as a necessary part of how 

they do business, which then becomes a normal part of all interactions between ranked 

personnel. Power was exerted on participants within their peer groups (e.g. the role of 

uniformed personnel), and this was observed through participants marks of respect to 

senior members in line with organisational requirements. Visible participant behaviours 

included the use of formal language and gestures such as saluting outdoors, knocking on 

doors for permission before entering rooms, announcing their intentions and waiting for 

permission from senior members to enter rooms. Uniforms present physical symbols 

which differentiate senior and junior ranks within the organisation; rank insignias 

denoting rank in identifying a person’s organisational position and reinforces expected 

behaviours accordingly among members. An element of social power could be nested 

with researchers, with researchers directing participants’ actions during the three 

activities and participants compelled to engage within the studies as part of their role.  

Research methods which sought to capture group opinions (focus groups) regarding 

existing issues with the product that was currently used within this evaluation was 

generally aided by allowing group engagement and active discussion to quickly and 

efficiently compile, rank and identify a range of issues beyond what would have been 

possible if uniformed personnel were asked individually. When uniformed personnel 

were asked to provide feedback, recall past experiences or provide their opinion, 
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uniformed personnel would engage in processes of sharing experiences to validate and 

triangulate issues with the product. Personnel were also observed brainstorming new 

ideas which could be implemented to improve the product at another point of the focus 

group. This was most apparent among uniformed personnel within units that had spent a 

long time being posted together; providing an aspect of teamwork in contributing to the 

conversations.  

Research methods designed to measure feedback and opinions of the product (i.e. surveys 

and group interviews), were also influenced by such group interactions. Uniformed 

personnel would avoid presenting conflicting opinions and strive towards an agreement 

(acquiescence) of positions rather than offering dissenting opinions to the group, thereby 

working towards establishing an overall shared group position when reporting existing 

issues with the evaluated product. Interactions between personnel were also affected by 

how familiar they were with each other. Personnel participating in group interviews were 

generally organised into groups where most knew each other previously; however, 

grouping personnel who were unacquainted with each other did occur to meet sample 

requirements. Uniformed personnel meeting other members for the first time in these 

group interviews, were more likely to present similar opinions or lower levels of 

discussion without further in-depth discussion as compared to groups where personnel 

were previously known to each other.  

Taken together, observations of social mechanisms during the product evaluation 

illustrate how individuals will moderate their behaviour with respect to factors such as 

social rank and the shared experiences with their peer groups. While certain interactions 

may be established (i.e. respect given to seniors), other behaviours may emerge; such as 

diminished discussions during group interviews due to lack of familiarity between 

participants. While this may have limited the amount of information received, 

interventions by the researcher moderating the interviews (by switching to interviewing 

participants individually) mitigated participant behaviours from impacting subsequent 

feedback further. 

5.6.4 The product evaluation environment 

The following section describes the observations made regarding peripheral 

environmental factors and how they impacted aspects of the product testing and 

evaluation process observed. During the product evaluation, the various environments 
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had the potential to influence participant behaviours during the activities observed. Some 

activities were conducted in a classroom located at the regional facility where the testing 

and evaluation was taking place. The classroom would be organised ahead of time by the 

visiting researchers for each of the activities, Figure 6 illustrates how the classroom was 

arranged for participants for the first activity (survey completion). 

Figure 6. Room setup for surveys. 

 
Planning for the evaluation envisioned senior and junior personnel being separated to 

prevent the presence of senior personnel from influencing junior personnel. In practice, 

for the purposes of keeping to a tight time schedule, senior and junior personnel were 

placed together. While the researchers overseeing the study provide specific instructs to 

participants to avoid communicating with each other, a senior individual made a comment 

to the junior personnel present they should hurry up so others could also start the survey. 

Such instructions ran counter to the instructions given by the researchers to take the time 

needed complete the survey; resulting in junior personnel rushing to complete the 

surveys.  

Different environmental factors were observed during the evaluation with the cognitive 

task. The study was conducted in an outdoor location as it required conditions which 

simulated environments in which the product would mainly be used. The study tested 

participant attention while using the product. The study ran for two hours in total. When 

participants arrived on site, time was spent waiting for the appropriate night conditions. 

Figure 7 illustrates the outdoor setting for the duration of the experiment. 
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Figure 7. Outdoor setting for cognitive task. 

 
 

Night fall had a noticeable effect on how researchers and participants were able to 

effectively move around the testing site of the cognitive task. As the testing location got 

darker over time, light pollution from a nearby town could be seen out on the testing 

location, resulting in higher light levels than optimal for the cognitive task. While 

attempts to reposition participants to other areas of the area are made, no location was 

found where light levels were low enough for optimal testing conditions; leaving 

researchers with the only choice of continuing the cognitive task with the brighter testing 

conditions. In another instance, a lack of available lighting resulted in a researcher 

walking onto the testing area, resulting in participants making positive recordings during 

their task as they assumed this was part of the study. Participants where possible, were 

instructed by researchers to take any opportunity they could to rest, as most of them in 

addition to having to complete the task in low light conditions, were also fatigued having 

completed a workday. 

While environmental factors have the potential to reduce the performance of participants 

in product tests and evaluations, product tests and evaluations can also be enhanced with 

supporting environments. One example illustrating this was with the focus groups where 

participants were seated around a central table in the classroom. The classroom was 

initially organised to maximise the number of participants who could attend; however, 

this was changed to optimise the running of the focus groups. The setup provided a central 

place to position the product being evaluated; along with different product configurations 

implemented by those who regularly used the product. This setting allowed participants 

to interact with the product and visually highlight to the researchers where issues in 

product implementation were emerging. This setting also enabled participants to 

communicate clearly and with minimal interference to the researchers conducting the 

study; while also allowing the researchers tasked with transcribing, minimal interference 

in listening to the focus groups. Figure 8 illustrates how the classroom was reorganised 

for the second study for the focus groups.   
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Figure 8. Room setting for focus groups. 

 

Taken together, environmental factors present during the product evaluations can 

influence behaviours. When planning studies, the environment can enhance study 

outcomes (such as when researchers set classrooms in a configuration which encouraged 

discussions during the focus groups), while allowing researchers to effectively capture 

such discussions. However, observations also show the environment can negatively 

impact product tests and evaluations which may be immediately apparent (i.e. time 

pressures forcing senior and junior personnel to complete tasks in a shared environment) 

or only emerging in certain conditions (i.e. light pollution from a nearby town inflating 

the light conditions for the cognitive task). Researchers can potentially address some 

environmental factors (e.g. changing a classroom environment), other environmental 

factors (e.g. light pollution) may not be as easily addressed in-field; leaving researchers 

only able to note these factors when reporting outcomes. 

5.7 Discussion  

The aims of this study were threefold.  In line with recommendations to enhance the 

quality of research outcomes, this study redirects focus beyond individuals, in this case, 

uniformed personnel.  A semi-structured observational research methodology was used to 

identify factors that may be facilitating and impeding behaviours within testing and 

evaluation processes to extend understanding beyond heuristics.  Calls to move beyond 

dominant individual, psycho-social focussed theories have been made (Rundle-Thiele et 

al., 2019b). Responding to this call, this study applied marketing systems theory to 

examine on-ground stakeholder impacts on wider processes of product tests and 

evaluations.  Finally, this study provides a case demonstrating how an observational 

research method can be applied in naturalistic settings to gain an understanding of 

interactions occurring between on-ground project stakeholders within a testing and 
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evaluation context for high value government products.  Each contribution will now be 

detailed in turn.  

This research seeks to contribute to the literature showcasing how an alternate lens 

(systems thinking) could be applied to enhance research practice and identify areas for 

future improvement. Applying a wider system view offers a more holistic view and 

includes the examination of interrelationships and personnel and group interactions. 

Systems thinking offers a lens through which Australian Defence Force product tests and 

evaluations can be viewed to extend beyond a transactional perspective when processes 

involve multiple groups. A transactional perspective sees evaluation as a process of 

participant provision (of information) and researcher/evaluator receipt (of information), 

whereas this study indicates that system elements act as a barrier to this process. These 

findings can assist planners of future evaluations to take a wider view to improve their 

evaluation processes.   

Some barriers require certain conditions in order to influence behaviours (e.g. peripheral 

light pollution from the nearby town on testing grounds during the cognitive task), and as 

such may not emerge in every evaluation. Record keeping of such barriers can aid future 

evaluations, as planners are aware of, and are in a better position to formulate strategies 

to mitigate environmental biases such as light pollution from emerging in future 

evaluations. While advised, consideration should be given to feasibility and an alternative 

strategy may be to simply note the observed deficiency in reporting outcomes (e.g. 

observing social desirability among uniformed personnel and seniors) rather than attempt 

to intervene; while decisions makers are aware and able to weigh upon such deficiencies 

when interpreting research outcomes to inform procurement outcomes.  

This study indicates that depending on the context, some behaviours may facilitate 

generation of insights, but inhibit the flow of information on other occasions (e.g. group 

cohesion when determining severity of product deficiencies vs. marginalising an 

individual observation of a product deficiency perceived as less severe during a group 

discussion). This fluid nature of exchange of experience and perception among 

participants may require researchers to be flexible when deciding when to intervene 

during product testing and evaluation, when potential deficiencies stand to diminish the 

quality of the evaluation. 
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This study sets out a case example in the application of marketing systems theory (as a 

systemic lens) to gain insights into systemic influences that may affect study quality. By 

looking beyond individual/micro levels dominated in current research practice, this study 

examined the actors, actions and interactions to understand whether a systems view could 

uncover further sources of bias impacting research practices. Such issues may not be 

immediately apparent to an evaluator approaching evaluation from a micro approach (e.g. 

examining people as individuals without considering their influence on others). Systems 

thinking can provide researchers with a guiding framework to plan, conduct and review 

research activities within evaluations, to guide refinement to further increase study 

quality. 

5.7.1 Managerial implications 

This study presents implications for managers seeking to evaluate their own 

organisational processes for barriers or inefficiencies to effective operations. Firstly, use 

of system approaches can guide the structure of product testing and evaluations to ensure 

that potential limitations extend beyond isolated focal points.  By applying a systems lens, 

researchers can explore dynamics between stakeholders across the data collection 

process, to produce deeper insights into factors facilitating or impeding study quality. 

Empirical investigation of practices that focuses on individual/micro-levels present 

insights which are potentially incomplete without consideration of the collective/macro-

level elements present (Meynhardt, Chandler, & Strathoff, 2016). Managers should not 

become complacent by placing product user boundaries on product testing and 

evaluations, as poorly defined scope may lead to potential myopia in attempting to 

address deficiencies in complex settings (Brennan et al., 2016). 

Further implications exist for those managers of future product testing and evaluation 

studies. First, managers planning future product testing and evaluation studies should 

strive to prime and empower researchers to play a role in actively assessing how an 

evaluation may be unfolding, and directly act when intervention is needed. Second, 

planners responsible for participant screening should continue to strive for selection of 

diverse personnel, as systems views acknowledge that all personnel can offer valuable 

insights. Third, social mechanisms that are not managed as they emerge potentially allow 

issues such as status-quo biases (Masatlioglu & Ok, 2005; Samuelson & Zeckhauser, 

1988), bandwagon effects (Colman, 2003) or acquiescence bias (Billiet & McClendon, 

2000) to distort the findings. Lastly, social mechanisms may serve to marginalise minority 
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viewpoints when pursing participant consensus; and may warrant intervention when 

observed in-field with strategies such as separation of participants to provide a supporting 

environment (Croskerry, 2014) or providing further instructions to participants 

(Croskerry et al., 2013). 

5.7.2 Limitations, future research and conclusions  

This study is limited to the product user test and evaluation setting observed and therefore 

cannot be generalized beyond the procurement component and location observed.  This 

study was a convenience study that permitted a diverse array of product user testing and 

evaluation activities including surveys, focus groups and experimental methods to be 

observed. As an ethnographic observational guide was utilised in the current study, all 

observations are limited to the processes described, reflecting what was immediately 

recorded by researcher. While observational methods may reduce bias from self-reported 

methods (Carins, Rundle‐Thiele, & Parkinson, 2016), other biases may result from 

observational methods which warrant the use of multiple data methods to better 

triangulate and interpret data (Gueyffier & Cucherat, 2019).  A further limitation arises 

from an inability to examine the survey data, focus group transcripts to consider the 

quality of data received.  Access to this data was not provided for confidentiality reasons 

and this provides an opportunity for future research which considers all aspects of the 

data collected during product user testing and evaluation.   

With respect to applying the marketing systems framework (Layton, 2019) to examining 

product user testing and evaluation practices in this study, findings are restricted to the 

areas of: 1) participant decision processes, 2) pressures from social mechanisms and 3) 

the evaluation physical environment. These findings do not exclude the possibility that 

other marketing system elements influence research quality across future government 

evaluation studies (e.g. system elements of innovation, governance or organisational 

networks) which fall outside the purview of insights developed from the study. 

Covert observations entail challenges which warrant consideration for future studies. 

Ethical considerations may prohibit covert observations being conducted among sensitive 

populations (Petticrew et al., 2007). The product test and evaluation observed was 

selected by the project partner and as such,  sessions observed may also be limited by 

selection bias (Ellenberg, 1994; Grimes & Schulz, 2002). While extensive field notes 

were taken additional recording methods (e.g. videography) of the events was not 
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undertaken and as such, some detail may not be recorded by the research team and 

therefore these will be limited by memory bias (Haygood, Smith, & Sun, 2018). Lastly, 

the observational approach in the current study would benefit from further refinement 

testing and development, to provide future studies with further structure and ease towards 

validation and replicability. Potential strategies to improve observations include use of 

multiple observers, use of tools which may help quickly quantify frequency of behaviours 

(e.g. tally counters), reviewing field notes to allow opportunity recorded information 

researchers may have missed during direct observation (while memory is fresh), 

undergoing practice runs prior to observational study to get experience, advanced 

preparation of information sheets with behavioural descriptors (i.e. on heuristic 

behaviours and biases) for referral in the event behaviours may be ambiguous. 

The limitations of the current study provide opportunities for future research. First, the 

suggestion for research extending to other contexts, studies and disciplines resonates with 

existing calls to extend the utility of marketing systems theory beyond current use in 

marketing contexts (Shultz II, 2016).  Second, a random sampling approach is 

recommended to extend beyond the convenience method that was applied in the current 

study. Third, further research opportunities exist in examining how other marketing 

system elements (e.g. system settings, immediate and long-term research outcomes) 

influence evaluation studies conducted by the Australian government. Lastly, 

opportunities exist with respect to utilisation of multiple data collection methods (such as 

video recordings or interviews), and are recommended to permit holistic capture of data 

and to enable additional analyses (e.g. interaction analysis; Westaby et al. (2016)) that 

would reveal further system elements. 
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Chapter 6 – Discussion and conclusion 

6.1 Introduction 

Research that underpins complex government procurement processes may achieve better 

outcomes when a broader view, such as systems thinking is adopted to structure 

knowledge generation practices (Do & Hartigan, 2017; Fowler et al., 2017; Shorrock & 

Williams, 2016) and wherever possible avoid reductionist approaches. The purpose of 

this research was twofold. First, this thesis demonstrates the application of a systems lens 

to evaluate research evaluation practices delivering one case example focussed on 

identifying biases that may impact one government product testing and evaluation study 

and potential strategies that could be used to mitigate biases (Study One); and identifying 

potential gaps within knowledge captured (Study Two). Second, this thesis extends 

practice by proposing the need to consciously examine and report deficiencies in 

knowledge generation processes; to allow further discussion around such deficiencies and 

to further the progression of future knowledge generation. 

The context of this research was one component within a larger product procurement 

process being conducted by the Australian government, specifically Defence Science and 

Technology (DST) through Test and Evaluation (T&E) activities—where a test is an 

activity in which a scientific method is used to obtain quantitative or qualitative data 

relating to the safety, performance, functionality, contractual compliance, and 

supportability of a system/product (Defence Capability Development Handbook 2012, 

(Cth)). Evaluation is the process that follows where the test results are analysed to verify 

or validate a conclusion about the system/product (Defence Capability Development 

Handbook 2012, (Cth)). Soldiers’ input during T&E activities is sought to obtain their 

views on products under examination, however system influences may distort the testing 

and evaluation process and impact subsequent reporting.  This thesis sought to understand 

whether a research approach utilising a system thinking orientation could illuminate how 

knowledge generation practices could potentially be enhanced.  

This chapter first provides a brief summary of the research objectives and research design 

(Section 6.2), followed by a synthesis of the findings from each study in relation to the 

research questions (Sections 6.3). The integration of research findings is presented 

(Section 6.4), followed by discussion of research implications for theory (Section 6.5) 

and practice (Section 6.6). In the final parts of the chapter, research limitations (Section 
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6.7) and future research considerations are discussed (Sections 6.8), with an overall 

conclusion (Section 6.9) made to end the chapter. 

6.2 Restating the research purpose and design 

Current research focus and the literature reviewed for this research suggests the need to 

broaden the approach taken when seeking to improve research practice that is intended to 

inform complex decision-making processes (such as with testing and evaluations 

undertaken during large procurements processes). When seeking to examine or create 

change within a system environment, researchers need to understand 1) the macro and 

micro challenges managers and stakeholders face in human communities and 2) examine 

complex environments through examining participant behaviours and choices, emerging 

social mechanisms, outcomes and environmental factors (Layton, 2019). When 

approaching the planning, conduct and evaluation of research applying a system lens, 

managers may be able to implement more effective solutions to overcome identified 

deficiencies. In the context of this research, related to a government study informing 

product procurement; literature suggests better outcomes may be achieved when a 

systems view (guided by systems theory) is adopted (as opposed to an individual 

respondent focussed approach) to review data collection practices (Do & Hartigan, 2017; 

Fowler et al., 2017; Shorrock & Williams, 2016). From a practical standpoint, achieving 

this goal requires the use of methodologies that allow 1) analysis and provides 

information and insights concerning a system which allow for 2) researchers to propose 

improvements aligned with the system, while considering stakeholders needs. Together, 

these issues drive the purpose of this research, which was: 

To examine the utility of applying a broader systems evaluation procedure to data 

collection to identify shortcomings on gathered data used to generate knowledge to 

understand how to improve outcomes in future data collections. 

In order to fulfil the research objectives, and guided by a critical philosophical 

perspective, this research employed a two-study approach. First, a narrative review was 

undertaken to examine 1) existing literature to understand previous approaches that have 

been previously taken to consider the range of heuristic behaviours and bias effects on 

participant behaviours in order to guide potential mitigation strategies, and to identify 2) 

overarching frameworks guiding heuristic enquiries in previous research.  This first study 

identified a range of factors that impact study quality and outlined the impact these 
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introduce into the process of knowledge generation. Second, a semi-structured 

observation study was undertaken to examine one component of a wider evaluation 

process regarding one high value product. The overall aim of the second study was to 

understand how such evaluations could potentially be improved (while also answering 

calls to extend enquiry scope beyond the individual focus which dominates the literature). 

The main findings of the two studies are presented in their specific chapters of this thesis: 

Chapter 4 (Study 1): Narrative review of heuristics and biases and Chapter 5 (Study 2): 

Observation of Australian government evaluation. The following sections of this chapter 

synthesise the findings to answer the study’s research questions. 

6.3 Addressing the research questions 

6.3.1 Research question 1 

The first research question asked: What biases are evident during the data collection 

processes of market research and product evaluation research? A narrative literature 

review was conducted to deliver a comprehensive, but succinct assessment of the existing 

body of literature on heuristics and biases. Existing research listing heuristics and biases 

alongside management strategies from five reviews that presented frameworks and/or 

detailed heuristics and biases was reviewed. The review identified seven core heuristics 

of interest to practitioners and their mechanisms of operation with respect to participant 

decision-making behaviours: 1) Availability heuristics, 2) Representativeness heuristics, 

3) Confirmation heuristics, 4) Affect heuristics, 5) Bounded awareness heuristics, 6) Risk 

aversion heuristics, 7) Emotional heuristics and a further set of n=30 heuristic behaviours 

and biases (see Table 5 for detailed list). Across the five reviews, none sought to consider 

or apply any form of systems lens to the analysis or discussion of heuristics and biases 

reported.  

6.3.2 Research question 2 

The second research question asked: What strategies are presented in the literature to 

mitigate biases? The narrative literature review identified two frameworks that can be 

applied to manage heuristics and biases. Firstly, Shah and Oppenheimer (2008) proposed 

a framework that examined heuristics from an effort reduction perspective and secondly 

Croskerry et al. (2013) proposed a cognitive de-biasing framework centred on 1) 

educational strategies, 2) workplace/ecological strategies and 3) forcing function 

strategies. 
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Taken together, heuristics in isolation represent a straightforward topic of discussion, 

however issues emerge as reliance on heuristics can be adaptive and individual heuristics 

are used alongside other heuristics. These research findings suggest participant 

behaviours stand to be potentially distorted as a result of these natural and sometimes 

unconscious behaviours. Review evidence describes how behaviours could distort 

feedback given by participants while they engage in a market research process from an 

internal psychometric perspective (Tversky & Kahneman, 1974). Heuristic behaviours 

and biases (as described in the review) can emerge as a result of ecological factors from 

a wider setting (i.e. external marketing system influences). Updated reflection 

acknowledging the complex interplay between participants and the greater research 

system within which they interact, provides a basis for stakeholders to extend knowledge 

of relevant heuristic behaviours and biases. The reviews describe actions and 

consequences of heuristic behaviours and biases; however, reporting of contributing 

factors which may lead individuals employing heuristic behaviours and biases is scarce. 

Additionally, presented strategies within the sourced reviews (when provided by authors) 

may be context specific (e.g. relying on researchers to probe participants for further 

information, on the assumption that participants may be withholding information) or 

potentially stand to reduce research quality if implemented poorly (e.g. priming 

participants of biases to lower incident rates, artificially inducing otherwise natural 

behaviours). Ultimately, further knowledge of such effects can supply researchers with 

prior knowledge and provide the ability to quickly identify such behaviours among 

participant populations. 

6.3.3 Research question 3 

The third research question in this research study asked: Are system elements present? To 

address this question, a semi-structured participant observation study was conducted. The 

observation occurred over a period of five days in regional Australia. Information 

recorded included (but was not limited to) group/power dynamics (language used among 

users, their managers and more), changes in the evaluation schedules, participant 

locations, physical settings, participant behaviours during periods in between activities, 

body language and individual engagement with other participants during the evaluation. 

The presence of these features indicate that system elements are present. Findings also 

show some deficiencies require pre-existing conditions to influence participant 

behaviours (e.g. participant performance being degraded by low light conditions, 

degraded performance during a cognitive task after completing a workday). Additionally, 
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deficiencies reported within one product evaluation (e.g. hostile group dynamics, 

competing workload pressures, limited/incomplete participant knowledge) may not 

necessarily emerge in other product evaluation due a wide range of factors (e.g. different 

participant samples, changed methodologies, different locations). 

6.3.4 Research question 4 

The fourth and last research question asked: How does a system thinking lens extend 

understanding of deficiencies in data collection? This question was also addressed within 

the semi-structured participant observation study. Application of marketing systems 

theory (Layton, 2019) as a systems lens, was used to gain insights into deficiencies 

affecting T&E study quality. While working with DST as a research partner in this 

systemic co-inquiry, this research was conducted in parallel to the research goals and aims 

of the activities conducted across the evaluation. In seeking to look beyond 

micro/individual scopes which dominate research practice, this study has utilised systems 

driven evaluation; operationalised through a marketing systems framework (Layton, 

2019). The evaluation observed participants, social interactions, immediate research 

outcomes, and environmental factors; to identify a range of behaviours (e.g. groupthink 

reducing ability to determine product deficiencies, conflicting prior experiences among 

participants in an evaluation, prior experience with past product evaluations) which may 

reduce quality of evaluations. 

Taken together, system elements are present within product evaluations and use of system 

thinking approaches to identify deficiencies, stands to aid future evaluations as planners 

are better positioned to formulate mitigation strategies to prevent system-based 

deficiencies from emerging in future evaluations. 

6.4 Integration of findings into the marketing systems framework. 

The research was designed in two phases, with the first study considered as a precursor 

study to identify heuristic behaviours and bias as foundation for the main study. This 

section integrates and discusses the research insights of this research, in light of the 

marketing system elements conceptualised by Layton (2019) (participant behaviours, 

emerging social mechanisms, outcomes and environmental factors). Each research insight 

is incorporated, illustrated and discussed in relation to the product evaluation marketing 

system elements as visually shown in Figure 9.
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6.4.2 Participant choice - Insight 2: Intervention capacity on study 

In addressing the research gap regarding scarcity of solutions available to guide 

practitioners; two frameworks were proposed in the literature to manage/correct heuristics 

behaviours and biases. Both frameworks (Croskerry et al., 2013; Layton, 2019) provide 

management strategies with potential for application by researchers seeking to address 

heuristic and bias impacts on research outcomes (Insight 2) when discussed in a systems 

context. With respect to the marketing system of Defence procurement in this research; 

external factors during the evaluation impacted the potential feasibility for such strategies 

to be applied within the scope of the T&E activity observed. While researchers consider 

certain management strategies (such as restructuring studies or physically changing a 

testing environment as observed in Study 2); considerations for existing management 

mechanisms (such as strict military hierarchies within Defence, requiring buy-in and 

authorisation as stakeholders) may prohibit some techniques from being considered. An 

example of this was the requirement for researchers to work with allocated testing 

locations; as opposed to being able to screen for optimal locations prior to an evaluation 

due to existing organisational needs. Such outcomes are not necessarily exclusive to a 

Defence procurement context; and warrant consideration among planners for further 

research activities (and researchers more broadly). Planners may contemplate the 

possibility of providing instructions for in-field researchers. If unanticipated adverse 

conditions are encountered by researchers, some structure or process may allow 

consultation to explore modifications to testing and adapt to changing conditions in-field; 

without potentially isolating/excluding organisational stakeholders in the process. An 

example of this could be to incorporate contingency plans from the onset of an evaluation, 

so that prior permissions can be obtained in order to minimise potential barriers to 

accommodate changes to procedure.  

6.4.3 System environment - Insight 3: Environment influencing performance 

The marketing systems literature presents the environment as a ‘higher order’ factor 

influencing marketing system settings and participants (Layton & Duffy, 2018). 

Observations within Study 2 provided instances during the evaluation, where participant 

behaviours were directly impacted as a result of environmental factors. This research 

finding illustrates that environmental factors stand to directly impact participant 

behaviours in product evaluations (Insight 3). Examples such as the physical location, 

timings of testing and surrounding externalities of light pollution impacting a cognitive 
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experiment illustrate how peripheral factors could stand to impact testing and evaluation 

activities and knowledge arising from these processes. While certain behaviours may 

emerge as a result of internal traits within individuals, expanding the scope of evaluation 

within Study 2 highlighted potential competing organisational needs upon participants 

(e.g. ongoing schedule/work commitments to Defence as organisational members). These 

existed in parallel to the requirements for immediate evaluation testing within specified 

timeframes. While intervention strategies may be feasible to manage adverse impacts on 

participants within the scope of an immediate study; surrounding externalities may fall 

outside the ability of researchers to manage (e.g. limited time or factors falling outside 

the jurisdiction of researcher). Managers in this position may only be able to report these 

factors when reporting outcomes; allowing decision makers to consider these adverse 

factors and take them into account when examining reporting (while allowing planners to 

develop strategies to overcome these factors in the future). Inversely, reported adverse 

factors may not necessarily apply to all future evaluations; as environments may alter or 

planning contingencies may be in place to pre-empt the emergence of adverse variations. 

6.4.4 Emerging social mechanisms - Insight 4: Non-homogenous capability and exchange 

value profiles among buyers and between sellers. 

Product testing evaluation participants can be considered as ‘customers’ while researchers 

have been positioned as system ‘producers’ generating the knowledge sought in the 

product evaluation ‘market research system’. Observations within Study 2 presented 

instances during the evaluation where values were not always shared among participants, 

with differences in feedback between participants being noted. Value perceptions may 

vary due to a variety of factors (e.g. participants seeking group consensus over minority 

opinions within group discussions). An example illustrating differences in values was 

how performance was assessed. Participants’ feedback focussed on integration with 

existing products; whereas researchers were seeking to assess technical product features 

to determine how the product was leading to increased performance. Another social 

mechanism which can drive participant behaviour involves reciprocity in the value 

exchange. Participants may seek some form of exchange for their participation (i.e. 

experience with products, seeking procurement progress being moved along) and/or 

desire to see how past participation has informed research moving forward. This research 

insight illustrates how participant discrepancies may emerge within the value creating 

exchange process across product evaluations; which stand to potentially distort or 

misrepresent what is communicated by participants to researchers (Insight 4).  
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6.4.5 Immediate research outcomes - Insight 5: Generated heuristics and bias knowledge 

feeding back into research practice and informing future research. 

While the heuristics and biases identified in Study 1 provide a starting point for 

evaluations, the review does not encompass all possible behaviours. In addition, Study 2 

findings may not have captured all relevant behaviours across the Defence research 

context. Given that systems are recursive and self-maintaining to an extent, continual 

efforts into studying heuristics and bias is needed to maintain up to date relevant 

knowledge of potential impacts on research outcomes; while also being able to identify 

potential pain points in research processes. By being proactive towards planning for the 

minimisation of heuristic behaviours and subsequent bias in research practices; research 

outcomes stand to better hold up to evaluation and scrutiny (both within an organisation 

and from external stakeholders). Over time as this process continues, organisations stand 

to benefit from up to date relevant knowledge about potential likelihood for heuristics and 

bias within testing populations (given continued effort is given into understanding these 

behaviours). In accounting for such behaviours within a systems context, researchers 

stand to provide supporting evidence to justify management strategies to key decision 

makers for future implementation in subsequent studies. Organisations that have 

identified pain points across past research can start to provide justification for potential 

management strategies seeking to improve research practice across future studies. 

Systems stand to be self-improving and from the systems perspective, continual practice 

of proactive management of heuristics and bias can result in improvement of existing 

management practices over time (Insight 5). 

6.5 Implications for theory 

The thesis presents several implications that arise from applying a system view to the 

examination of a testing and evaluation process implemented within one large 

organisation that utilised an unstructured observational method. The following sections 

detail the theoretical implications of applying a marketing systems approach to address 

the research questions. 

6.5.1 Study quality: A recursive and self-maintaining process 

Across the studies identified within the review undertaken in Study 1, the research 

insights captured reflect the lens applied in the relevant studies. Firstly, most of the studies 

and heuristics examples provided in Study 1 are discussed as individual decision 
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processes. Thus, there are implications arising with respect to identifying system elements 

driving heuristic behaviours in any subsequent research that was informed by Study 1. 

For example, the ability to better inform evaluation of research practices for heuristics in 

this research is limited by the lack of foundational discussion of heuristics (such as those 

discussed in Study 2) with respect to any ‘external’ factors.  

With respect to the management frameworks discussed within Study 1, there is minimal 

discussion of how to approach identification of potential heuristics. Discussion within the 

identified literature often proceeds on an assumption that readers have already identified 

heuristics use or bias within an individual. Due to this, the observation approach selected 

for Study 2 applied an unstructured research methodology guided by a systems-thinking 

foundation (as opposed to drawing on any form of identification schedule from Study 1 

or a structured systems framework – see section 6.7 Limitations) to inform the evaluation 

approach taken in this research.  

Considering this, further research into heuristic behaviours and biases should: 1) expand 

investigations beyond individual or dyadic interactions and 2) seek to further develop 

management strategies based on insights gained by applying a systems lens to knowledge 

generation processes to avoid reductionist forms of thinking. Building upon an existing 

base of factors that impact testing and evaluation and acknowledging that systems are 

recursive and self-maintaining, it is only natural that learnings will be fed back into future 

knowledge generation practices thereby enhancing testing and evaluation practice over 

time. With stronger knowledge bases to refer to when planning future research, 

researchers are better positioned to be able to account for heuristics and bias impacts on 

research outcomes (while also contributing to the process of building knowledge in turn). 

6.5.2 Heuristic and bias behaviours 

Heuristics and biases remain an area of interest within systems as human behaviours will 

continue to be susceptible to an array of influences (Tversky & Kahneman, 1974). When 

unaccounted for such influences may negatively impact research outcomes during the 

process of knowledge generation (Montibeller & Von Winterfeldt, 2015). Reviews of the 

literature on heuristic behaviours and biases illustrate a wide variety of individual 

heuristics and biases, all of which can influence behaviours when conditions allow. 

However, existing research is often nested within specific research disciplines which limit 

generalisability beyond the original scope of the published literature. Heuristics and 
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biases are a natural part of human behaviour (Blumenthal-Barby, 2016), thus study 

quality examinations can benefit from the findings of this research in working towards 

mitigation of such influences on human behaviours within system settings (Featherston 

et al., 2018). A clear opportunity to conduct empirical research to examine the 

effectiveness strategies to mitigate identified biases was illuminated in the current study.  

6.5.3 Marketing systems and systems thinking 

With respect to marketing systems theory, this thesis contributes by placing value 

exchange between ‘human’ aspects of a system at the forefront. Value may not 

necessarily be expressed in economic terms in a system (Shackleton et al., 2019), yet 

value clearly presents motives for actors participating in systems (Porter & Kramer, 

2019), with distortions in value exchanges potentially interfering with interactions 

between actors through emerging social mechanisms (Burt et al., 2018). This research 

illustrates that value can be perceived differently between actors in system settings. 

Research outcomes illustrate that while actors may share membership of a group, this 

does not necessarily infer homogeneity in values shared by all systems actors. Even 

among actors, there may be variability in engagement with some being eager to 

participate, while others express frustration towards the entire process given a failure to 

deliver feedback from some actors in the larger system. Actors should not be considered 

homogeneous within groups, as differing value preferences are evident, and these may 

indicate deficiencies occurring within a given system. Additionally, value can be 

enhanced among participants through building reciprocity into testing outcomes at the 

conclusion of an evaluation. Mechanisms such as delivery of feedback indicating how 

participation in an evaluation process has delivered change illustrates how value can be 

communicated back to participants to build rapport between participants and the research.  

6.5.4 Approaching systems research as an ontology or epistemology 

The research undertaken positions systems thinking as an epistemology; with marketing 

systems as the operative framework driving an inquiry into the Defence marketing 

research system. This position reflects on the systemic co-inquiry relationship between 

the author and DST as an external research partner (Ison, 2017); for the purposes of 

facilitating further improvement of knowledge generation. As a result of this position, the 

underlying research aims have been to examine interactions and relationships between 

participants (in further alignment with SOSM) in order to examine heuristics and bias as 
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potentially emergent outcomes resulting from these interactions and peripheral elements 

of an overall marketing system. It is anticipated that a more holistic view can further 

contribute knowledge towards proposing relevant solutions or even enable strategies to 

sustainably improve knowledge generation practices (Mortimer, Isherwood, Wilkinson, 

& Vaux, 2018). It is important to note that applying systems thinking as an orientation 

does not constitute theoretically driven use of a systems framework (Kennedy, 2017). 

Thought should be given towards framing systems as ontologies or epistemologies; as 

complexity in systems can be framed as ‘system-inherent’ (i.e. ontology) or ‘socially 

constructed’ (i.e. epistemology) (Schad & Bansal, 2018). These philosophical positions 

also have consequences on how systemic inquiry is operationalised (Hammond, 2017); 

and thus require further reflection before proceeding with research. 

6.6 Implications for practice 

The thesis presents several broad implications for practice for those conducting market 

research, and planners structuring future studies. First, this research responds to calls to 

advance knowledge in changing behaviours in contexts of complexity (Allen & Lesser, 

2018; Kelly & Barker, 2016), while avoiding the misconception that applying systems 

thinking as an orientation alone constitutes epistemological use of systems thinking 

within research (Kennedy, 2017). Second, this research responds to calls to advance 

knowledge in marketing research studies focussed on biases (Sheffield et al., 2017) while 

also extending beyond limited exploration of biases in government contexts (Dobson-

Keeffe & Coaker, 2015). This research provides evidence that an observational 

methodology examining knowledge generation practices can uncover deficiencies and 

that study quality may be further enhanced through utilisation of a marketing systems 

orientation. Firms stand to benefit from continuing evaluation of knowledge generation 

processes to maintain up to date knowledge (Gualandris, Klassen, Vachon, & 

Kalchschmidt, 2015), while also expanding existing evaluation practices through the 

incorporation of holistic systems techniques when enactment becomes feasible (Fargnoli, 

Costantino, Di Gravio, & Tronci, 2018). The following sections detail the practical 

implications of applying a marketing systems approach to address the research questions. 

6.6.1 Assessing feasibility of intervention on heuristics 

This research supports the importance of continuing to undertake research to identify and 

regulate deficiencies in-field. However, the ability to intervene on observed deficiencies 
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can be limited by system elements (e.g. by social norms or organisational structures 

preventing changes) (Foley & Williamson, 2019). With this in mind, there is a need to 

weigh up the benefits of intervening directly, or choosing to simply acknowledge 

deficiencies in research quality without further intervention (Northridge & Metcalf, 

2016). Non-intervention may be an outcome of limited resources (i.e. time, expertise, 

awareness), thus researchers in-field may be restricted to acknowledging deficiencies in 

reporting and refer intervention efforts to future planners with the opportunity to pre-

emptively intervene with awareness of deficiencies (Stolze, Mollenkopf, Thornton, 

Brusco, & Flint, 2018). 

6.6.2 Implications of heuristics on future practice 

Marketing research currently envisages a clean process, however there are issues to be 

aware of when conducting research with respect to the issue of heuristic behaviours and 

bias impacts on participants. Conventional thought suggests participants are a primary 

source, however this is a narrow view when taking a systems approach towards 

examination of heuristics and biases. Planners should consider the possibility of adverse 

impacts on research outcomes arising from heuristics that result from participant 

behaviours, emerging social mechanisms, outcomes and environmental factors. No 

specific heuristics or bias identification schedule was applied towards evaluation of 

Defence T&E activities for this research. While no specific heuristics/bias identification 

methodology was applied; Study 1 provided groundwork for identification in Study 2. 

This step could be considered a means of informing oneself in terms of the potential 

heuristics usage and biases which could exist, along with identifying potential strategies 

that can be implemented to mitigate known effects. Such an education strategy as 

proposed by Croskerry et al. (2013) stands to shift research towards better accounting of 

such influences and complement future evaluations. Heuristic behaviours will continue 

to play a role within decision making. This is reinforced when we consider the possibility 

that such behaviours stem from a desire to reduce effort in decision  making (Shah & 

Oppenheimer, 2008). While the marketing system may induce heuristic behaviours in 

individuals (i.e. social mechanisms, immediate research outcomes and environmental 

factors); systems also stand to be influenced in turn from the behaviours and bias within 

members (i.e. across participant behaviours and choices). 
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6.6.3 Empirically driven holistic approach to research evaluation 

This research illustrates how marketing systems theory can aid in identification of areas 

of knowledge generation which can benefit from further innovation/refinement. Systems 

can be complex and a systems view presents certain challenges to those seeking to map 

systems and identify areas for potential improvement (Schiuma, Carlucci, & Sole, 2012). 

While not all parts of the product testing and evaluation system were explored in this 

research, the approach demonstrates to managers how they could structure evaluations 

within their own firms (Plack et al., 2018). It can be anticipated that expansion of the 

research methodology applied in this research (which sought to evaluate knowledge 

generation practices among one Australian government procurement process as a case 

example) with supplementary wider system investigations that encompass the wider 

procurement process may bring about further identification of actor actions and 

interactions within the larger system (Mitchell & Lee, 2019).   

6.6.4 Market research methodology 

With respect to research methodology, a semi-structured observational research method 

was employed to identify sources of bias in product testing and evaluation processes; 

which may positively and negatively impact study quality. Constraints (e.g. access 

limitations with sensitive populations, hostile stakeholder groups, deviant/non-socially 

acceptable behaviours) may exclude the feasibility of certain systems oriented 

methodologies (e.g. collective intelligence) which rely on a shared desire among multiple 

stakeholders to participate in a process to identify and propose binding solutions 

(Domegan, McHugh, McCauley, & Davison, 2019). This research contributes with a case 

example of an unstructured observation examining human behaviours within one 

bounded system environment (a product test), to enhance insights regarding potential 

deficiencies in knowledge generation. Application of an unstructured observational 

method identified research constraints such as environmental constraints brought about 

by night-time conditions and failure to maximise heterogeneity in views, which may have 

negatively impacted data quality for the product evaluation. 

6.7 Limitations 

While the thesis offers multiple contributions to theory and practice, the thesis is not 

without its limitations. Limitations respective to each of the studies presented in this thesis 
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are discussed within the discussion sections for each study (Chapters 4 & 5). The 

following section discusses the key limitations of the overall research design of this thesis. 

First, the narrative review process sought to identify biases potentially impacting product 

evaluations. The narrative review presents limitations as the review was restricted to the 

selection of systematic literature reviews (SLRs), thus high-quality published literature 

on heuristics and biases not reported within the SLRs that formed the basis for the 

narrative review fell outside the scope of consideration in the current study. Heuristics 

and biases are made up of many separate behaviours (Blumenthal-Barby, 2016), 

presenting challenges with respect to scoping reviews aimed towards holistic reporting of 

a range of biases relevant to a research context. The narrative review process used in this 

research was driven by the need to review literature on heuristic behaviours and resulting 

biases, while also limiting complications resulting from excess ‘noise’ (Rumrill Jr & 

Fitzgerald, 2001). The limitation of this approach is high quality studies not captured in 

the evidence reviews identified in this search process would be overlooked.   

Second, the limitations of the observation methodology used in the main study (Study 2) 

should be noted. The observational approach undertaken in Study 2 does not reflect an 

optimal methodology when seeking to holistically capture insights of heuristic behaviours 

in a systems-orientated observation, as components of the product evaluation undertaken 

were not able to be directly observed. Likewise, participant privacy and commercial-in-

confidence discussions prevented consideration of additional data collection methods 

(e.g. audio/video recordings). Further, observation methodologies better aligned to a 

systems orientated examination could have been collected within the evaluation to enrich 

data. Findings derived from observation methodologies are also limited to what 

researchers are able to directly witness (Gueyffier & Cucherat, 2019), thus internal 

psychological processes were not explored within this research. Future evaluations would 

benefit from methods such as interviewing (Castillo-Montoya, 2016; Spradley, 2016) 

which would allow for investigations into internal psychological behaviours while also 

complementing existing methods used in this research. 

Third, while three research methods were captured within the main study, the overall 

length for the unstructured observation reflected one week of time. Moreover, participant 

pools involved with product evaluations will change to reflect participant screening 

requirements for each product evaluation planned, thus consumer insights drawn from 

this research cannot be extended beyond the participants (n=20) observed within the 
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product testing and evaluation activities observed. While a range of insights could be 

drawn from the research, further insights potentially remain uncovered as a result of 

limited evaluation time/time points (Moore et al., 2015) or lack of varied participant pools 

(McCormick, Guay, Colbert, & Stewart, 2019) within the product evaluation observed in 

this research (Brennan, Fry, & Previte, 2015). 

Lastly, this thesis explores the research process within the scope of the data collection 

process. Examination of research knowledge gaps in relation to proximate marketing 

system elements (e.g. short- and long-term research outcomes; system evolution from 

outcome feedback) were not able to be captured within this research. Thus, marketing 

system insights drawn from this research are restricted to the product evaluation 

marketing system elements observed: 1) Participant behaviours and choice, 2) Emerging 

social mechanisms and 3) the peripheral environment. There is a need to extend this 

research to also capture product evaluation marketing system elements which fell outside 

the scope of this research in order to holistically evaluate the entire marketing system 

relevant to product evaluations. 

6.8 Future research 

Opportunities for future research have arisen as a result of the limitations inherent to the 

design of this research. The future research ideas have been detailed within the discussion 

sections for each study (Chapters 4 & 5). The following section discusses additional 

directions which have arisen from the overall research design of this thesis. 

First, this research sought to use marketing systems theory to examine research practice 

in the context of Australian government research, however surrounding marketing system 

elements were not captured within the current research approach. Further research 

opportunity exists for research which examines all elements of the marketing system (e.g. 

system growth and evolution over time) in relation to Australian government research; 

which would both update and extend the research findings presented in this thesis. 

Considering this research, better insights regarding knowledge generation stand to be 

achieved when system methodologies guide evaluations of current practices; with further 

examination of 1) complexities in relation to organisational silos 2) interactions occurring 

among individuals which stand to augment the findings presented.  

Second, the evaluation process undertaken in this research represents an early attempt to 

apply a systems orientation when examining research activities. This process would 
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benefit from further refinement and exploration of additional system methodologies such 

as collective intelligence (Domegan et al., 2017) to open up avenues for additional 

analysis techniques such as interaction analysis (Westaby et al., 2016), causal modelling 

(Rees, Cavana, & Cumming, 2018) stakeholder analysis (Raum, 2018) which may 

broaden or deepen insights  in future evaluations to deliver a more structured approach. 

Reflecting upon the limitations of the participant observation approach undertaken in 

Study 2, future research may utilise observation frameworks better aligned towards a 

systems-orientated evaluation. Schedule frameworks such as the Activities, 

Environments, Interactions, Objects and Users (AEIOU) organisational framework 

(Hanington & Martin, 2019) (which aids researchers to structure observational data to be 

collected) or the Product Orientated Environmental Management System (POEMS) 

(Salomone, Clasadonte, Proto, & Raggi, 2013; Tourais & Videira, 2016) (which sets a 

holistic management system with focus upon ongoing improvement of ecological and 

economic efficiencies; along with integration of organisational strategy and practices) 

may provide richer insights towards evaluating consumer behaviours across 

micro/macro/meso streams of research practice. This research applied an unstructured 

participant observation approach within the main study, which is a limitation. 

Consideration should be given towards the utilisation of mixed-methodologies in the 

absence of any restrictions on study approach in order to identify whether structured 

observational approaches enhance conclusions drawn (Moore, Bakken, & Wallace, 

2019). 

Lastly, while this research applies a systems lens to gain insights into possible 

deficiencies or inherent strengths in research processes; equally important is the testing 

and implementation of any proposed solutions derived from such investigations. Systems 

approaches do not align to one-off processes, with implementation of solutions inevitably 

likely to change the nature of a system which in turn could introduce both system 

improvements (Widmer, Swanson, Zink, & Pines, 2018) and/or unintended consequences 

(Mahamoud, Roche, & Homer, 2013). Further research is needed to examine what occurs 

when solutions are implemented and capture positive and negative consequences. In light 

of this research, two frameworks were identified from the Study 1 narrative review 

(Croskerry et al., 2013; Shah & Oppenheimer, 2008) which potentially stand to aid 

researchers to address the impacts of heuristics and biases and warrant additional research 

to empirically test the efficacy of proposed frameworks; while operationalising 
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frameworks for practitioners and evaluating proposed frameworks for deficiencies on 

overall research quality.  

6.9 Conclusion 

Knowledge generation remains an important part of investigating the world and our 

surroundings. Complexity however exasperates our ability to increase the stock of 

available knowledge and clouds our ability to make sense of the world around us. This 

thesis applied a systems lens to evaluate Australian government product evaluation as a 

case study, to identify deficiencies in the knowledge generation processes utilised. This 

thesis presents an extension to research practice by proposing that there is a need for 

practitioners to consciously examine and reflect on research limitations/gaps which may 

emerge while undertaking research to generate further knowledge. In doing so, wider 

discussions around addressing identified deficiencies is possible, and further refinement 

of knowledge generation practices now becomes achievable. Thus, this thesis presents a 

first step in integrating a systems orientation to holistically evaluate research processes 

and improve overall research quality, while overcoming potential complexities 

preventing further examination and highlighting avenues for future research to further 

confirm and extend the efficacy of this approach. 
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Abstract 

Marketing and market research are centred on the need to explore consumer experiences 

to inform management decisions. Heuristics and biases are of interest to marketing 

practitioners as these influences can impact data that is delivered to inform decisions. 

Existing research delivering summary reviews that list heuristics and biases alongside 

management strategies is limited to five reviews presenting frameworks and/or detailing 

heuristics and biases, none of which have been extended to a marketing context. Drawing 

from the identified reviews this research 1) details the heuristics of interest to marketing 

practitioners by presenting n=7 core heuristics and the mechanisms of their operation and 

2) examines solutions and proposed frameworks reported within the literature to avoid or 

acknowledge biases which may be present 
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Heuristics; Bias; Marketing; Market research; Consumer psychology. 
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Introduction 

Market research is often undertaken during development and launch of products/services 

to improve value perceptions and gain insights to ensure adoption of products among 

target audiences (Williamson et al., 2006). While feedback is valued, individuals can be 

fallible when participating in research (Parker & Fischhoff, 2005). Under certain 

circumstances, individuals may utilise automated processes (Kahneman, 2011) known as 

heuristics to help make such decisions (Loewenstein et al., 2007) in lieu of applying 

additional effort when participating in research. Heuristics refer to decision making 

approaches where individuals apply practical techniques to solve a problem which while 

not optimal, are adequate for solving the immediate task at hand (Tversky & Kahneman, 

1973). While heuristics assist individuals to make an acceptable decision, these strategies 

do not ensure an impartial assessment of options, and may result in a bias towards a 

particular choice  (Tversky & Kahneman, 1974); bias referring to the tendency to draw 

an incorrect conclusion which may not be objective or reflective of reality (Haselton et 

al., 2015). The need to investigate bias is important as these influences can affect results 

of research and distort outcomes elicited; this false ‘end-user read’ may potentially impact 

upon decision processes adversely (Meissner & Wulf, 2013).  

Heuristics and biases: Existing research 

One large body of knowledge covering heuristics and bias stems from the work of 

Tversky and Kahneman (1974) on judgement and decision making. Two types of 

behaviour processes occur within their framework: 1) A slow controlled, rational and 

conscious approach (system two); and 2) An automatic, reflexive approach in nature 

(system one) which may be unconscious in nature; with adoption of system one 

behaviours characterised by reliance on heuristics, which in some cases creates 

subsequent biases (Bazerman & Moore, 1994). Understanding how individuals utilise 

heuristics and their potential to introduce biases has previously been considered. For 

example, Gigerenzer and Gaissmaier (2011) examined situations where heuristics are 

used in lieu of complex strategies; Shah and Oppenheimer (2008) reviewed existing 

models of heuristics and further expanded on effort reduction heuristics; Blumenthal-

Barby and Krieger (2015) reviewed research within medical decision making in both 

patients or medical practitioners; Caputo (2013) reviewed biases within the negotiation 

literature and Croskerry (2002) reviewed biases and their detection within clinical 

decision making among medical practitioners. Other reviews that examine the influence 
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of heuristics and biases on decision making include reviews by Newell and Shanks (2014) 

of unconscious decision making influences and another review of cognitive errors in 

project management by Stingl and Geraldi (2017). Some reviews propose or test 

frameworks for understanding heuristics and biases (Gigerenzer & Gaissmaier, 2011) 

while others extend existing knowledge into their research contexts (Croskerry, 2002); 

limiting applicability to the marketing discipline. A gap within the marketing literature is 

a lack of reviews examining the prevalence and impact of heuristics and biases in market 

research and consumer decision making (Zhang et al., 2014).  

Core heuristics within the literature 

A range of heuristics have been reported in the literature, and scholars have attempted to 

categorize them. Gigerenzer and Gaissmaier (2011) grouped heuristics and biases into 

three categories: 1) Recognition based decision making, 2) One-reason decisions and 3) 

Trade off heuristics. Shah and Oppenheimer (2008) formed five groups: 1) Examining 

fewer cues, 2) Reducing difficulty with retrieving and storing information for choice, 3) 

Simplifying weighting principles for cues, 4) Integrating less information and 5) 

Examining fewer alternatives. Caputo (2013) uses seven groups of heuristics: 1) 

Availability heuristics, 2) Representativeness heuristics, 3) Confirmation heuristics, 4) 

Affect heuristics, 5) Bounded awareness heuristics, 6) Risk aversion heuristics and 7) 

Emotional heuristics. This study applies the framework of Caputo (2013) and presents 

proposed solutions reported in the literature to avoid potential biases where relevant 

and/or ensure awareness of the heuristic’s impact on available information for decision 

making. Justifications for selecting the framework in this study include: 1) ease of 

interpretation, 2) consistency in which heuristics are reported within the existing literature 

(as most heuristics and biases operate under similar mechanisms; (Bazerman & Moore, 

1994)) and 3) the need to synthesize information in a manner applicable to both marketing 

research and practitioner communities.   

Availability heuristics place more importance on information readily brought from 

memory; and undervalues equally important information that is not readily recalled by 

individuals (Tversky & Kahneman, 1973). Suggestions for avoiding biases which result 

from availability heuristics focus on highlighting the importance of gathering objective 

information, with clear evidence needed to support a predicted outcome (Croskerry, 

2002).  
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Representativeness heuristics place more importance on how well information adequately 

represents or corresponds with previously held opinions or stereotypes (Garb, 1996); and 

undervalues equally important information which may not conform to opinions or 

stereotypes held by the respondent. Suggestions for avoiding biases which result from 

representativeness heuristics include ensuring individuals are made aware of the risks in 

relying on representativeness to the exclusion of other data to inform choice. Individual 

estimates of outcomes should also take into account factors such as statistical reasoning 

and ordering of further information (Croskerry, 2000).  

Confirmation heuristics place more importance on finding information which relates to a 

criterion or variable of interest to an individual (McGrew, 2003); and undervalues equally 

important information which may not be included in their assessment criterion. 

Suggestions for avoiding biases that result from confirmation heuristics include advising 

individuals against seeking out information which confirms previously established 

hypotheses to the exclusion of other information (Tschan et al., 2009). 

Affect heuristics place more importance on affective or emotive evaluations; potentially 

undervaluing higher-level cognitive processes (Slovic et al., 2007). Suggestions for 

avoiding biases that result from affect heuristics include encouraging individuals to 

reflect upon their decision making process to prevent decisions being made due to 

emotions as opposed to a rational cognitive assessment (Keller et al., 2003).  

Bounded awareness heuristics place more importance on information within a narrow set 

of criteria; and excludes equally information perceived as non-essential by individuals for 

the purpose of preventing information overload (Grant & Quiggin, 2013). Suggestions 

for avoiding biases that result from bounded awareness heuristics include individuals 

being encouraged to adopt lateral thinking styles (Sloane, 1994) to accommodate atypical 

choices for consideration.  

Risk aversion heuristics place more importance on information which is perceived to 

improve outcomes or benefits; and undervalues equally important information which is 

perceived to increase risks or harms (Müller, 2001). Suggestions for avoiding biases that 

result from risk aversion related heuristics include developing or incorporating risk 

assessment and risk management behaviours to supporting decision making in practice 

(Aven, 2016).  
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Emotional heuristics place more importance on emotional states of mind; as opposed to 

information derived from objective methods when emotions are otherwise removed 

(Kramer et al., 1993). Suggestions for avoiding biases which result from emotional 

related heuristics include individuals being advised to monitor their affective state as a 

matter of professional responsibility; when they recognize that their emotions are 

involved, they should be informed about the impact this affective state may have on their 

decisions (Kovacs & Croskerry, 1999).  

Discussion and management strategies 

The literature reports a handful of reviews that summarise heuristics, biases and the 

mechanisms surrounding their influence within individuals. A gap within these reviews 

is a lack of solutions provided to practitioners. Only one review (Croskerry, 2002) has 

extended their work to also present management strategies. Some studies have taken a 

targeted approach to managing prevalent biases within scope of their research contexts 

(Zhang et al., 2014) and/or around existing relevant frameworks (Crowder, 2015). Two 

frameworks have been proposed to manage or correct for heuristics and biases within 

decision making research. Shah and Oppenheimer (2008) have proposed a framework in 

which heuristics are examined from the perspective of effort reduction, while Croskerry 

et al. (2013) have also proposed a cognitive de-biasing framework to manage heuristics 

and biases centred on 1) educational strategies, 2) workplace/ecological strategies and 3) 

forcing function strategies; with both frameworks being only conceptual currently.  

Conclusion and implications on research and practice 

While heuristics in isolation represent a straightforward topic of discussion, issues within 

research emerge as reliance on heuristics can be adaptive and used alongside other 

heuristics; challenges regarding control and isolation are presented. Future studies need 

to account for these factors from a methodological perspective. This study serves as a first 

step to present seven core heuristics that can potentially help marketing researchers to 

better understand decision making processes of consumers. Ongoing research that 

develops understanding of heuristics, biases and de-biasing remains relevant and 

important to marketing practice; including the development and application of ways to 

optimise the research environment to avoid biases where possible and to understand the 

bounds placed on available information given understanding of heuristics employed by 

respondents, some of which we don’t want to eliminate given they are present in real 
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world decisions. Practical strategies for testing, understanding and managing of heuristics 

and biases are of great value for marketing practice; as understanding how and why 

consumers utilise and apply heuristics offers enhanced understanding of consumer 

decision making practices.  
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Introduction and background 

In line with the Australian Army’s strategic goal of prudent procurement and investment 

policies (Headquarters, 2013, 2014); equipment being considered for acquisition 

undergoes an extensive evaluation process. Alternate viewpoints exist to examine 

procurement decisions (Brennan, 2016; Vargo & Lusch, 2016). A discreet transaction 

approach focused on a dyadic interaction (e.g. a soldier (user) preference elicitation 

surveying) may be applied focusing attention on heuristics (mental shortcuts, route and 

scripted behaviour) and subsequent biases (deviations from rational thought). Heuristics 

and biases pose a challenge for user evaluations as these factors can influence and distort 

responses obtained from soldiers (Blumenthal-Barby & Krieger, 2015). A failure to 

consider known biases within user evaluations can provide a false user read. If taken 

forward to inform procurement decisions, reliance on a false read could result in 

potentially poor product adoption, satisfaction or acceptance rates among soldiers when 

these products are issued. From a dyadic interaction and discreet transaction viewpoint 

there is need to examine how soldier views are measured within each discreet 

measurement point to document how known biases and heuristics are accommodated 

within an evaluation transaction. This paper seeks to explore whether a system thinking 

lens can be applied to examine a user evaluation process. 

Method 

This study critiques one survey used within an Australian Army equipment user 

evaluation, to identify potential sources of bias within the user evaluation. Drawing on 

scale construction literature (Rossiter, 2002) three experts evaluated the survey focusing 

attention on: 1) construct definition, 2) scale formation and 3) content validity and 4) 

other factors to identify how preference elicitation could potentially be strengthened.  

A participant observation methodology was also conducted to examine one Australian 

Army equipment user evaluation; to investigate other potential sources of heuristics and 

biases beyond the survey instrument. The observation occurred over a period of five days 

in regional Australia in August 2017. The participant observational methodology was 

selected as 1) it can account for sensitivity concerns related to products evaluated, 2) is 

non-intrusive by allowing soldiers to participate in the evaluation as they normally would 

and 3) prevents priming soldiers about the nature of the research, which could potentially 

affect their behaviour if made known prior. Soldiers (n=20) were observed over five days 
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during which the evaluation was conducted. The soldiers participating in the equipment 

user evaluation completed a series of activities: 1) The survey (n=26 items; conducted in 

a classroom) to measure soldiers’ past experiences, determine acceptability levels and 

identify critical issues with the product, 2) A three hour field exercise (conducted outside 

at a training facility), designed to test product performance and set baseline measures to 

compare future products could with, 3) A three hour focus group (grouped by soldiers’ 

rank, conducted in a classroom; n=7 groups) designed to establish minimum 

manufacturing standards and features within the product; and to guide future industry 

development.  

Researcher participation was limited to supporting as a scribe and assistant to the visiting 

research team (tasked with the data collection specific to the evaluation); thus, providing 

enough detachment within the observation to remain objective. The scope of information 

recorded in the field notes included details such as group dynamics (language used among 

soldiers of similar rank/ between officers and enlisted), changes in the evaluation 

schedules, where soldiers were positioned during an activity (e.g. room layouts recorded 

through sketches), what soldiers did during periods of time waiting to participate in an 

activity, body language, how individuals that may also be nearby interacted with soldiers. 

Observational data was compiled in the form of short-hand auto-ethnographic field notes. 

Field notes (n=22 pages) were compiled over the course of five days with thematic 

analysis as described by Braun and Clarke (2006) applied to analyse data. 

Results and findings 

Two lenses were applied to examine one user evaluation undertaken within one larger 

Defence procurement process.  First, taking a transactional, dyadic stance a survey used 

within the evaluation (administered by the research team) was assessed to consider 

potential sources of bias within the survey itself.  Next, a wider systems view was applied 

to understand whether additional effects impacting user evaluations could be observed.  

Expert review indicated potential areas for improvement, which include: 1) delivering 

more concrete construct measures (e.g. product acceptability), 2) structuring scale 

anchors to allow for increased variance among responses (i.e. extending scales from five 

point, to seven point scales; (Colman, Norris, & Preston, 1997)), 3) rewording scale 

anchors to avoid emotional intensity (e.g. perfectly acceptable/totally unacceptable) 

within responses; which may limit anchoring biases among participants who otherwise 
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gravitate towards such emotions (Weijters, Geuens, & Baumgartner, 2013), 4) 

consideration of different measurement approaches (i.e. eliciting choices through Best-

Worse scaling; Adamsen, Rundle-Thiele, and Whitty (2013)), 5) accounting for priming 

effects by administering survey at different points in time (i.e. after the live field exercise). 

The product evaluation focus groups (facilitated to direct discussion towards issues 

highlighted in the individual surveys, to clarify and seek group consensus on issues), were 

conducted in a group setting with soldiers interviewed together and allowed to interact 

with each other during the activity. When soldiers were asked to provide feedback, recall 

past experiences or provide their opinion, soldiers would engage with each other and 

share their experiences to validate and triangulate issues with the product; or they would 

brainstorm new ideas which could be implemented to improve the product itself. While 

this was observed among soldiers within units (having spent a long time being posted 

together); soldiers less familiar with each other were more likely to indicate that no 

problems existed (i.e. status-quo bias; Masatlioglu and Ok (2005); Samuelson and 

Zeckhauser (1988)), and/or align their feedback with the group norm (i.e. bandwagon 

effects; Colman (2003)) indicated via a tendency to agree rather than disagree 

(acquiescence bias; Billiet and McClendon (2000)) with each other.  

Discussion and conclusion 

This research seeks to contribute to the literature showcasing how an alternate lens 

(systems thinking) can be applied to identify sources of bias. A dyadic, transactional view 

focusses attention on soldiers participating in user evaluations to identify bias and 

heuristics limiting their assessments.  A wider system view offers a more holistic view 

and focusses attention on relationships and interactions between evaluation stakeholders.  

Systems thinking may offer an approach to examining Australian Army equipment user 

evaluations by extending examination focus beyond a single dyadic transaction occurring 

within a larger evaluation process involving multiple stakeholders. Identification of 

biases can inform future user evaluations conducted within wider procurement processes.  

Based on the results of the current study, scale length can be optimized, item wording and 

the types of measures used (e.g. Likert scales) could be varied to elicit user preferences, 

and consideration given to using additional measures that have been shown to be 

predictive of in-market preferences (e.g. Best-Worst). These strategies may assist to more 

accurately capture product adoption, satisfaction or acceptance rates among soldiers. 



137 

 

Study 2 – Conference paper reference list 

Adamsen, J. M., Rundle-Thiele, S., & Whitty, J. A. (2013). Best-Worst scaling... 

reflections on presentation, analysis, and lessons learnt from case 3 BWS 

experiments. Market & Social Research, 21(1), 9.  

Billiet, J. B., & McClendon, M. J. (2000). Modeling acquiescence in measurement models 

for two balanced sets of items. Structural equation modeling, 7(4), 608-628.  

Blumenthal-Barby, J. S., & Krieger, H. (2015). Cognitive biases and heuristics in medical 

decision making: a critical review using a systematic search strategy. Medical 

Decision Making, 35(4), 539-557.  

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative 

research in psychology, 3(2), 77-101.  

Brennan, M. E. (2016). Experimentation with procurement to design and model supply 

chains in developing economies. Massachusetts Institute of Technology.    

Colman, A. (2003). Group think: bandwagon effect. Oxford dictionary of psychology, 77.  

Colman, A. M., Norris, C. E., & Preston, C. C. (1997). Comparing rating scales of 

different lengths: Equivalence of scores from 5-point and 7-point scales. 

Psychological Reports, 80(2), 355-362.  

Headquarters, A. A. (2013). The Future Land Warfare Report. 

Headquarters, A. A. (2014). Future Land Warfare Report 2014. 

Masatlioglu, Y., & Ok, E. A. (2005). Rational choice with status quo bias. Journal of 

Economic Theory, 121(1), 1-29.  

Rossiter, J. R. (2002). The C-OAR-SE procedure for scale development in marketing. 

International journal of research in marketing, 19(4), 305-335.  

Samuelson, W., & Zeckhauser, R. (1988). Status quo bias in decision making. Journal of 

risk and uncertainty, 1(1), 7-59.  

Vargo, S. L., & Lusch, R. F. (2016). Institutions and axioms: an extension and update of 

service-dominant logic. Journal of the Academy of marketing Science, 44(1), 5-

23.  

Weijters, B., Geuens, M., & Baumgartner, H. (2013). The effect of familiarity with the 

response category labels on item response to Likert scales. Journal of Consumer 

Research, 40(2), 368-381.  

 




