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[bookmark: _Toc501394757][bookmark: _Toc502843196]Introduction & Rationale

Businesses today operate in a volatile, uncertain, complex and ambiguous (VUCA) environment, where many struggle to maintain performance and productivity (The Telegraph, 2017).  Global competition for resources is now the norm and survival and growth only possible when organisations are able to assemble teams with the necessary skills, attitudes and experience to meet their current and future objectives (Taylor, 2014). 
It is therefore, of grave concern that the UK’s decade-long struggle with low productivity is showing little sign of abating, with the ONS (2017) reporting figures once more in decline for the last quarter of 2017 and the CIPD (2017) predicting the UK is “sleepwalking into a low-value, low-skills economy” that is unprepared for its post-Brexit future.  Oft-cited skills considered to be imperative in improving performance and productivity are those associated with leadership (CIPD, 2011; PWC, 2017).  Greater awareness of these issues and concern over an organisation’s ability to fill future gaps in the leadership pipeline has led to an increasing emphasis and focus on talent management strategies (Church & Rotolo, 2013).  A  PWC (2014) study of the world’s 2500 largest companies estimated $112 billion in lost market value as a result of forced turnover amongst c-suite executives, demonstrating the significance of making incorrect succession decisions for top leadership positions. Therefore, planning succession for key roles within an organisation should be a c-suite priority. 
However, understanding which leadership qualities are desirable and who to give leadership responsibilities to is a problem organisations have long sought solutions to (Torrington, et al., 2014), resulting in the exploration of over a century's worth of academic research on how best to select a person for a job and the relative merits of different selection methods.  The field is dominated by occupational psychologists who have sought to establish the relationship between personality traits and job performance (Taylor, 2014; Arnold & Randall, 2010).  This has had a major influence on the way selection processes are designed and implemented across organisations (CIPD, 2016; Taylor, 2014).  The importance of data-informed insights for talent management activities, such as the identification of high potentials and succession planning, is increasing the pressure to better understand the stability of personality tools for decision-making (Church, et al., 2016).  The following literature review will compare and contrast research conducted into the use of personality testing in predicting job performance, with a view to establishing whether DiSC profiling is an effective tool for informing organisational succession plans.


[bookmark: _Toc501394758][bookmark: _Toc502843197]Literature Review

[bookmark: _Toc501394759][bookmark: _Toc502843198]Why use personality testing in organisational settings?

The need for effective selection methods arises from two irrefutable facts: people differ in their characteristics and jobs differ in their demands (Smith & Robertson, 1993). It is dangerous to assume there is an ideal personality for a particular job (Torrington, et al., 2014) and opinions differ considerably regarding claims that personality tests can be an effective predictor of job performance (Taylor, 2014).  For example, Ones et al. (2007) and Tett & Christiansen (2007), argue for the predictive validity of personality measures for various organisational outcomes including overall job performance, whilst Morgeson et al. (2007a, 2007b) argue evidence of validity is poor.  There is also much evidence to suggest personality is not just a function of the person but context dependent and capable of changing over time (Clutterbuck, 2012; Gold, et al., 2010b; Griffiths, 2017). There remains wide-ranging debate but, it is fair to say the case for personality testing is broadly accepted and this is evidenced in their use, not just for the purposes of selection, but in areas of talent management, such as leadership development and succession planning (Gold, et al., 2010a; Clutterbuck 2012; The British Psychological Society, n.d.; Taylor, 2014; Church & Rotolo, 2013; Silzer & Church, 2010).  These development tools specifically seek to measure leadership potential, current capability and readiness for greater responsibility, based on the assumption that psychologists can analyse a leadership role and identify the fit of available candidates (Clutterbuck, 2012). 

Although, there are some doubts about the use of these tests for assessing managers and leaders, whose work is complex and beyond the narrow measurement of psychological profiles (Gold et al., 2010a), Church and Rotolo (2013) report 66 percent of the 95 organisations they surveyed used personality tests in their talent management processes. With the increasing emphasis on talent management in organisations (Cappelli, 2008) personality assessment has become one of the three most frequently used tools for making talent-related decisions (Church & Rotolo, 2013). 
The aim of this review is to establish whether DiSC profiling is effective in predicting future job performance and thus informing accurate succession planning decision-making in organisations.  In order to ascertain this, a review of a proportion of the available literature relating to these topics has been conducted and the findings reported below.  A methodology for the approach adopted in undertaking this review is contained in Appendix 1. 

[bookmark: _Toc502843199]Limitations

Much of the research revealed in the search does not make specific reference to the DiSC tool, which is a limitation of this study. However, findings from research on other assessment tools which use self-reporting measures can be generalised to include DiSC.  A further limitation is the lack of identified research in the field of personality assessment for the explicit purpose of succession planning, therefore, reliability and validity in the study of selection will also be referred to as a relevant comparison. The original intention of completing a full systematic review was not possible due to time frame and word count restrictions. In addition to this, a collaborative approach for creating a wider synthesis matrix in our peer group was poorly subscribed to and this further compounded the time issues.  A hybrid approach was therefore adopted which is outlined in Appendix 1. 
[bookmark: _Toc502843200]What is DiSC Profile?

DiSC is a personality (or behavioural) assessment tool that claims to support the development of effective managers and assist in making promotion decisions (Bradley, 2016; Higgins, et al., 2007). Building on the work of William Moulton Marston, The Emotions of Normal People (1928), The DiSC Model of Behaviour, seeks to demonstrate how human emotions lead to behavioural differences among groups of people and how a person's behaviour might change over time (discprofile, n.d).  Marston (1928) identified four primary emotions and associated behavioural responses, which are today described as Dominance (D), Influence (i), Steadiness (S), and Conscientiousness (C) (Wiley, 2013).
DiSC is a self-report tool that is used predominantly to train people on leadership, personal effectiveness and interpersonal success (Fortin, 2016) therefore it could be useful in informing succession planning decisions if claims personality predicts job performance can be supported.

[bookmark: _Toc502843201][bookmark: _Toc501394760]Can personality predict job performance?

As cited in Morgeson et al. (2008), during the 1990s, Barrack and Mount (1991) and Tett et al. (1991) amongst others, argued that personality could predict job performance, contradicting earlier arguments by Guion & Gottier (1965), that personality measures were, in most situations, unsuitable for making employment decisions.  As a result, interest in personality testing in Organisational and Industrial Psychology grew  in the 1990’s and 2000’s, as demonstrated in figure 1 (Morgeson, et al., 2007a) and a recent search of the UWTSD library database using the search string ‘personality selection and job performance’ returned 4,514 journal articles published since 2007, indicating this interest continues.  
Figure 1: Journal Articles and Presentations on Personality Research Related to the Selection or Job Performance
(Source:Morgeson, et al., 2007a)[image: ]
[bookmark: _Toc502579543][bookmark: _Toc502843202]Morgeson et al. (2007a, 2007b), on completing a review of 7000 manuscripts, exposed numerous problems with the use of personality tests and drew several conclusions regarding their use in making important selection decisions (See table 1). 



Table 1: Themes and Issues Identified by Morgeson et al. (2007a, 2007b)
	[bookmark: _Toc502579544][bookmark: _Toc502843203]Theme
	[bookmark: _Toc502579545][bookmark: _Toc502843204]Description of Issues

	[bookmark: _Toc502579546][bookmark: _Toc502843205]Faking 
	1. [bookmark: _Toc502579547][bookmark: _Toc502843206]Faking should be expected.
2. [bookmark: _Toc502579548][bookmark: _Toc502843207]There is disagreement about the extent to which faking is problematic.
3. [bookmark: _Toc502579549][bookmark: _Toc502843208] Corrections for faking do not improve validity.

	[bookmark: _Toc502579550][bookmark: _Toc502843209]Validity
	1. [bookmark: _Toc502579551][bookmark: _Toc502843210]Personality tests have very low validity for predicting job performance.
2. Many published self-report tests should not be used for personnel selection.
3. When combined with cognitive ability tests validity is likely to be greater than when either is used separately.

	[bookmark: _Toc502579552][bookmark: _Toc502843211]Future research
	1. [bookmark: _Toc502579553][bookmark: _Toc502843212]Customisation of personality measures.
2. Focus on areas of criterion domain that are likely to be more predictable.
3. Finding alternatives to self-report 
4. Defining how a job applicant’s personality relates to the personality later revealed on the job.



(Source: Morgeson, et al., 2007a; Morgeson, et al., 2007b)
However, counter arguments have been presented in contradiction of their findings (Ones, et al., 2007; Tett & Christiansen, 2007) which are summarized in table 2.
A detailed look at all of the themes identified is not possible, therefore the issues of reliabilty, validity and faking will be discussed due to their significance and the potential impact of making wrong decisions in succession planning. Some consideration will also be given to the alternatives to self-report and whether they are able to improve the predictive nature of the tools. 


Table 1: Counter arguments to Morgeson et al (2007a, 2007b).
	[bookmark: _Toc502579554][bookmark: _Toc502843213]Theme
	[bookmark: _Toc502579555][bookmark: _Toc502843214]Description of Issues

	[bookmark: _Toc502579556][bookmark: _Toc502843215]Faking 
	1. [bookmark: _Toc502579557][bookmark: _Toc502843216]Faking does not ruin the criterion-related or construct validity of personality scores in applied settings.
2. Faking is not a constant.
3. Applicant faking is a complex phenomena

	[bookmark: _Toc502579558][bookmark: _Toc502843217]Validity
	1. [bookmark: _Toc502579559][bookmark: _Toc502843218]Personality variable, as measured by self-reports have substantial validities.
2. Personality scales have been found to correlate with job performance.

	[bookmark: _Toc502579560][bookmark: _Toc502843219]Future research
	1. [bookmark: _Toc502579561][bookmark: _Toc502843220]Customisation of personality measures will not necessarily yield superior results.
2. Alternatives: Observer ratings may increase validity but forced choice does not currently offer a viable alternative.  



(Source: Ones, et al., 2007; Tett & Christiansen, 2007)
In light of the above a number of DiSC research papers have been analysed to acertian their reliabilty and validity.

[bookmark: _Toc502843221]How much evidence is there regarding the reliability and validity of DiSC? 

For any assessment instrument to be deemed useful and accurate, it should meet a variety of different standards that have been established by the scientific community (Kline, 1993).  It must be noted that no psychometric tool can be unequivocally reliable or valid, as all such instruments are subject to various sources of error, hence reliability and validity can only be measured as degrees on a continuous scale rather than absolutes (Groth–Marnat & Wright, 2016).  Therefore, it is more fitting to ask, ‘How much evidence is there for the reliability and validity of these tools?’ rather than, ‘Are these tools reliable and/or valid?’ (Wiley, 2013).
There are claims by one DiSC provider that 81% of a participant’s colleagues see DiSC assessment as an accurate picture of a person’s habitual behaviour patterns and therefore, could be considered highly accurate, in most situations, by most participants (Personality Insights, n.d.). If this is true then it would indicate the tool is a reliable source of information on which to base succession decisions.
However, much of the published work regarding the reliability and validity of the DiSC tool is sponsored by providers of the tool themselves. This is bound to introduce levels of bias into the research which has not been declared in any of the studies viewed.  Confirmation bias could occur, affecting the researcher’s ability to remain unprejudiced and look only to confirm their own beliefs (Nickerson, 1998). The authors have not recorded any means they might have used to overcome bias, such as application of triangulation methods (Patton, 2002).  Only quantitative research methods are used in the studies and therefore none demonstrate one of the fundamental principles of methodological triangulation, a mixed methods approach and there is no evidence of data source triangulation.  Multiple analysts were not declared in the investigations or any reference to either inquiry by participants or audience review.  Nor has any Expert Audit Review taken place which would be required for journal publication. All of the above methods are recognised as good practice for the elimination of researcher bias (Patton, 2002). 
Unsurprisingly then, all studies undertaken by such providers have reported excellent results for stability, reliability and validity of the tools under investigation (DiSC Classic, 2008; Everything DiSC, 2008; persolog, 2008; Price, 2015; Wiley, 2013). It is worth noting the parent company of many of these providers is Wiley and Sons the current owner of the DiSC assessment copyright. 
Reliability refers to stability and internal consistency, whilst validity indicates the degree to which an instrument measures that which it intended to measure (Groth–Marnat & Wright, 2016). 
Test-retest is a common way of establishing the stability of a measure (Groth–Marnat & Wright, 2016), however, Wiley (2013) states ‘it is almost impossible to obtain perfect test-retest on any sophisticated psychological test’ due to a variety of extraneous factors such as tiredness or mood which is compounded the longer the interval between the two test administrations. Contrary to this, Church et al. (2007), found that there is a high degree of stability over time for personality traits. 
Nevertheless, DiSC research reports high levels of stability, consistently reporting reliability coefficients in the +8 range, which is considered a very good indicator of stability (DiSC Classic, 2008; Everything DiSC, 2008; persolog, 2008; Price, 2015; Wiley, 2013). 
Cronbach’s Alpha is frequently used to test the internal reliability of a tool and Alpha values above 0.7 are generally considered to indicate that questions combined in a scale are measuring the same thing (Saunders, et al., 2016). A study with sample populations of 1093 individuals report scores between 0.87 and 0.95 on the different dimensions tested (persolog, 2008) with other studies reporting similar results (DiSC Classic, 2008; Everything DiSC, 2008; Price, 2015; Wiley, 2013). The results indicate DiSC has a high level of internal reliability, though further study is required into how this measures up against other personality tools.  
Evaluating the validity of a tool which measures intangible qualities such as those which DiSC attempts to measure (e.g. extraversion) is tricky (Groth–Marnat & Wright, 2016). Some attempt is made to measure the content validity of the tool by Price (2015) but other studies have focused on construct validity (persolog, 2008; Wiley, 2013). Relationships between the contructs in the tool (e.g. Di and SC) are tested to see if the relationship actually exists. To test if the measure of a bold tendency has high validity, those scoring high on the Di scale should score relatively low on a scale measuring cautiousness, such as the SC scale (Wiley, 2013). Once again several studies revealed a high level of construct validity within the tool thus indicating it is measuring the constructs intended (DiSC Classic, 2008; Everything DiSC, 2008; persolog, 2008; Price, 2015; Wiley, 2013). 
Predictive validity, sometimes referred to as criterion-related validity, is concerned with the ability of the measures to make accurate predictions (Saunders, et al., 2016).  Many professionally developed measures of personality constructs have demonstrated useful levels of criterion-related validity for job performance (Ones, et al., 2007), however, searches have revealed this relates mainly to studies based on the Five Factor Model (FFM) such as Big Five Personality Inventory (BFPI) and 16 Personality Factor (16PF). The scope of this study does not allowed for an in depth scrutiny of all of these papers, however there does appear to be some agreement that other factors such as situation (Judge & Zapata, 2015) and job demands (Ziegler, et al., 2014; Salgado, 2017) will affect the degree to which personality predicts job performance. 
One DiSC specific study conducted by Sugarman (2009) makes significant claims about the benefits of using DiSC, however the evidence presented is weak and it is worth noting, Sugarman was the CEO of Inscape (a distributor of DiSC) at the time of publishing. 
Though overall the reporting of reliability and validity appears high for this tool there are question marks over the sources of this information due to potential bias. It is also interesting that DiSC was excluded from Christiansen and Tett’s, (2013) Handbook of Personality at Work as a manual could not be obtained despite multiple requests. Despite this DiSC has been used by over 40,000,000 individuals across organisations worldwide to inform leadership practice and training and development decisions (Bradley, 2016).  
A phenomena not considered in any of the DiSC related research sourced which will affect its validity in predicting future job performance is that of ‘faking.’ Faking refers to situations where applicants distort their responses to self-report measures, presumably to make themselves appear more appealing to the organisation (Donovan, et al., 2014). The faking of personality measures is referred to in the literature using terms such as response distortion, impression management, social desirability, displaying unlikely virtues and self-enhancement (Griffiths, et al., 2007)

[bookmark: _Toc502843222]What is the extent and impact of applicant faking?

According to Morgeson et al. (2007), ‘faking’ in self-report personality tests cannot be avoided and remains a key barrier to their use (O'Neill, et al., 2017). A search for ‘faking personality measures’ in the library database with a date range of 2007 and 2017 returned 1,403 journal articles, suggesting that faking is still recognised as a substantial problem in personality testing. Findings almost always indicate people can and do fake their responses, especially in high stakes situations (Donovan, et al., 2014).  Sjoberg (2015), classified approximately 50 percent of their sample of 162 individuals as a faker on at least one of the dimensions contained in the self-report measure and Griffiths et al. (2007), reported a similar number of fakers (30 – 50 percent) in their study of 141 job applicants.  Faking was also found to negatively impact on the validity of the selection measure, as well as the quality of potential hiring decisions, as fakers exhibited lower levels of performance than non-fakers (Sjoberg, 2015; O'Neill, et al., 2017).  Other findings suggest people were very confident about their ability to fake test results (McDaniel, et al., 2009) and their motivation to do so is greater in high stakes circumstances such as selection situations (Ellingson, et al., 2007; Tett, et al., 2012). However, Ellingson et al. (2007) found faking is less likely to occur when tests are adminstered in a developmental context (Ellingson, et al., 2007) but further research related to this has not been identified. This is worthy of greater consideration given the application of DiSC is developmental. 
There is consensus amongst both advocates and opponents of workplace personality testing that faking is an issue to varying degrees, though Hogan et al. (2008) report that applicants are unable to improve their scores substantially.  The impact of faking could be significant in misinforming organisations regarding succession decisions as applicants may be motivated to portray a positively biased image of an ideal candidate in order to improve their chances (Ellingson, et al., 2007) though there is no significant information relating to this identified in the current search.  Higgins et al. (2007), report that in terms of employment decisions, self-report personality measures may tell employers a good deal about how an employee will rate their own performance but less about how performance is seen from the perspective of the supervisor, which is significant for succession planning as line-managers will have influence in the decision-making process. Hogan et al. (2008), on the other hand, report impression management is almost impossible to distinguish from socialised behaviour, which means it is very hard to assign any clear significance to the claim that some people fake when they respond to personality measures. 
Several studies suggest that faking has little effect on the criterion-related or construct validity of personality scores in applied settings (Tett & Christiansen, 2007; Ones, et al., 2007; Hogan, et al., 2007).   Attempts to lessen the impact by identifying the fakers and adjusting scores to improve the predictive potential of the measures are common place (Tett & Christiansen, 2007) but could be seen as futile as ‘outright lying is a small and insignificant part of a much larger problem’ (Morgeson, et al., 2007a, p. 692), that of the very low validity of these tests for predicting overall job performance (Morgeson, et al., 2007b).  
Tett & Christiansen, (2007), strongly contest the view of Morgeson et al (2007a, 2007b), stating that evidence supports self-report personality tests as ‘valid predictors of job performance and that such tests probably have untapped potential in this regard.’ Ones et al. (2007) also argue that personality variables have substantial validities and have been demonstrated to be useful in explaining and predicting attitudes, behaviours, performance and outcomes in organisational settings across hundreds of peer-reviewed research studies. 
[bookmark: _Toc502843223]How can reliability and validity be improved?

People believe the self to be more accurate than others for predicting almost every behaviour assessed, assuming there is little, if anything, that others know about individuals behaviour which they do not know themselves (Vazire & Mehl, 2008).
However, there is also consensus between both promoters and advresaries of the use of personality testing for predicting job performance that there is a need for further research beyond using self-reports, to ratings obtained from others (Zimmerman, et al., 2010). The current search of the literature found only postitve outcomes of including other-rater or observer data in predicting job performance, though some of the correlations might be considered to be insignificant for some constructs. 
Connelly and Ones (2010) found, when predicting job performance from conscientiousness, estimates of the overlap in these constructs changed from .29 to .55 depending on whether one or a large number of other-raters were used.  One of the conclusions drawn from their meta-analysis was that ‘Work colleagues’ ratings (……) were strongly predictive of targets’ job performance (considerably more strongly predictive than were self-ratings)’ (Connelly & Ones, 2010, p. 1117).   Further studies found it of particular importance to use such other-raters when rating behavioural constructs with low-visibility, like Emotional Stability or Openness (Connelly & Ones, 2010; Vazire & Mehl, 2008; Zimmerman, et al., 2010) and researchers would need to collect other-ratings from around five individuals to achieve generally accepted minimum standards of interrater reliability (Connelly & Ones, 2010).
Studies therefore indicate, that others do have insight about what a person is like which is not captured by self-perceptions (Vazire & Mehl, 2008) and peer-reports of personality predict outcomes better than self-report trait measures (Siers & Christiansen, 2013).
Forced response is also considered in the literature for increasing the validity of these measures (O'Neill, et al., 2017; Price, 2015), however there is disagreement here also with some researchers reporting forced choice personality scales may not be visibly superior to conventional scales (Hogan, et al., 2007; Goffin, 2011).
[bookmark: _Toc502843224]What does all this mean for effective succession decision making?

Organisations are creating increasingly sophisticated systems for identifying and assessing high-potential talent with the central aim of predicting which employees will succeed (Effron & Ort, 2010). However, this is an inherently complex task as it requires predicting how a person might behave in the future (Silzer & Church, 2010). Therefore, having reliable data-driven tools to aid decision making processes in talent management and succession planning is critical, as the stakes are high (Church, et al., 2016), demonstrated by the huge financial impact reported by PWC (2014) when unsuitable successors are chosen for top leadership positions. Though there has been significant concern over the use of personality assessments in organisations in the past they have recently become one of the three most commonly used tools for making talent-related decisions (Church & Rotolo, 2013). 
The use of DiSC in succession decision making is based on the premise that behaviour is critical to the success of an individual in any role and to choose someone for a position that doesn’t suit his/her behavioural style is endangering the individual’s future and the future of the organisation.  There are many case studies on provider websites claiming successful outcomes from the use of the tool, though most are anonymized and few refer to succession planning specifically.  Santex Environmental, First United Bank, the St Hubert Group and an anonymous credit union are all cited as having used the tool to inform succession planning activity with positive outcomes being reported (Drake Associates, 2015) .  Another anonymous organisation reports ‘after completing Extended DISC Personal Analysis Reports for a challenged executive team, three of the team resigned after receiving their reports and went in search of jobs that suited their behavioural style’ (hrprofiling, 2015). HR Profiling Solutions (the provider of the assessment) claim these individuals have since reported that ‘obtaining the report was the best thing that ever happened to them in their careers as each one found roles that better suited their style - they were much more motivated and content in their new employment.’  For the company they left the result was a more effective and successful sales department (ibid). This might indicate the effectiveness of the tool in supporting succession decision making but again there is a question regarding bias in the source of the information. In addition to this, the companies cited above all used the tool in conjunction with other development activities so it would be difficult to claim success was solely, or perhaps even partially, attributed to the use of DiSC.
However, much of the commentary on the topic of using DiSC type assessment tools to support succession decision making are positive about their use but with some caveats. It is recommended these tools should only be used as part of a wider process of identification and should be complimented by other methods, such as 360 degree feedback, cognitive ability tests and coaching (Church & Rotolo, 2013; Church, et al., 2016; Effron & Ort, 2010; Silzer & Church, 2010). 

[bookmark: _Toc501394762]

[bookmark: _Toc502843225]Conclusion and Future Research
Organisations continue to develop increasingly sophisticated means of identifying suitable successors for key roles in organisations as getting it wrong can have a significant effect of a company’s bottom line (PWC, 2014). Personality assessments are a popular choice for informing talent management decisions including succession (Cappelli, 2008; Church & Rotolo, 2013; Clutterbuck, 2012; Silzer & Church, 2010).
However, the current search of the literature suggests the use of personality testing in predicting future job performance is still the subject of much scrutiny and debate, with many thousands of articles published on the topic in journals and popular press over the past decade.  Some researchers, such as, Tett & Christiansen (2007) and Ones et al. (2007) appear strongly in favour of their use claiming high reliability and validity for the prediction of job performance. Whilst others, such as Morgerson et al (2007a, 2007b), Murphy-Paul (2016) and Griffiths (2017) would council individuals and organisations to proceed with caution in their use due to doubts about predictive validity and issues such as ‘faking’ and ‘impression management.’   
Reliability and validity of the DiSC assessment has been positively reported in much of the identified literature, however, due to the potential bias issues relating to the sources of this research, further investigation to uncover independent research is necessary to confirm this.  Predictive validity appears to have been overlooked in the research so there is little indication of how effective DiSC is in predicting future job performance and hence informing succession decision-making.  It is recommended future research focus on the predictive validity of the assessment tool in order to establish whether it can be effective in informing succession planning. 
Faking is found to be a significant issue in the completion of self-report style assessments such as DiSC (Ellingson, et al., 2007; Morgeson, et al., 2007a; Sjoberg, 2015).The impact of faking could be significant in misinforming organisations regarding succession decisions as potential successors may be motivated to portray a positively biased image of an ideal candidate. The research identified in the present search makes no reference to the impact of faking in the application of DiSC assessment though it does suggest that faking is less likely to occur in development contexts (Ellingson, et al., 2007).  Further research is required to establish whether faking is an issue with the DiSC instrument.
There is some evidence that tools such as DiSC can be useful in informing talent management decisions, such as succession planning, as part of a wider process of identification, complimented by other methods, such as 360 degree feedback, cognitive ability tests and coaching (Church & Rotolo, 2013; Church, et al., 2016; Effron & Ort, 2010; Silzer & Church, 2010).  However, the current study has found little evidence of it’s predictive validity or the impact faking might have on the accuracy of the assessment.  In order to establish its effectiveness as a succession decision making tool further research is required. 





[bookmark: _Toc502843226]A Detailed Analysis of the Everything DiSC Research Report for Adaptive Testing Assessment

[bookmark: _Toc502843227]Rationale for choosing the Everything DiSC paper
In response to part two of the assignment brief the Everything DiSC report was chosen as it appears to be the most detailed analysis of the DiSC tool published to date. Peer review articles were considered but this report chosen due to its specific relation to the assignment brief topic, DiSC. A thorough evaluation focusing on research philosophy, ethics, reliability and validity will be undertaken in relation to this paper. This will include a critical evaluation of the author, source of the publication and the claims made within the study. 
[bookmark: _Toc502843228]Research Philosophy
Establishing research philosophy is an important part of any research project (Saunders, et al., 2016), as research should be considered as not just a technical exercise but one informed by the way researchers view the world, their understanding and the purpose of their understanding (Cohen, et al., 2000). 
Five major philosophies in business and management are identified by Saunders et al. (2016), positivism, critical realism, interpretivist, post modernism and pragmatism. A detailed description of them all is not within scope here so only those relevant to the philosophy attributed to the paper will be looked at in detail. In seeking to determine the philosophical approach taken ontology (nature of reality or being), epistemology (what constitutes acceptable knowledge) and axiology (role of values) (Saunders, et al., 2016) will be considered. 
The research philosophy is not declared and is difficult to determine as there is conflicting information within the research assumptions concerning ontology, axiology and epistemology.  Considering ontology and epistemology, positivism would be the most obvious choice, as the research seeks to determine an observable truth using a scientific method (Easterby-Smith, et al., 2012).  There is a focus on discovering observable and measurable facts regarding the reliability and validity of the tool with a view to producing credible and meaningful data including causal relationships (Saunders, et al., 2016).  The typical methods adopted in a positivist approach such as highly structured quantitative analysis, use of large samples and a range of data (Saunders, et al., 2016), are present. The output of the research is to confirm an existing hypothesis which is also a feature of positivism (Cameron & Price, 2009).  However, in relation to axiology, positivist research is described as value free and as such the researcher should be neutral and detached from the research (Saunders, et al., 2016). This would not appear to be the case when applied to this research due to the nature of their business in association with the tool, Wiley is the current owner of the DiSC copyright. Therefore, it could be said the research is value-laden which is more associated with critical realism (Cameron & Price, 2009).  However, any bias is undeclared and no reference made to how it might be minimised in order the researcher remain as objective as possible which is in contradiction to the attributes of critical realism (Saunders, et al., 2016). Researcher bias is discussed in further detail in the next chapter.
The bulk of the evidence therefore points to a positivist approach adopted for this research. 
[bookmark: _Toc502843229]The Report Authors and Source
The individual authors of the report are not declared, therefore the author referred to is Wiley, who are stated as the corporate author and will, as the publisher, also be considered as the source.  John Wiley & Sons Inc. are the current owners of the DiSC copyright (Bradley, 2016) and therefore bias is immediately assumed. Researcher bias can be described as any factor which might induce bias in the recording of the research responses (Cameron & Price, 2009). 
Strong views on the issue being researched will increase the risk of bias (Cameron & Price, 2009) and could lead to confirmation bias which will affect the researcher’s ability to remain unprejudiced and look only to confirm their own beliefs (Nickerson, 1998). Given the source of the research we can assume strong views will be held on the issue under investigation as a positive result will be highly desired.  There are many points at which bias can occur during the research process (Cameron & Price, 2009; Pannucci & Wilkins, 2010; Sinkovics, et al., 2008), as shown in Figure 1, and in order to mitigate bias consideration should be given to credibility, dependability and confirmability. 
Figure 1: Possible Channels for Researcher Bias 
[image: Image result for possible channels for researcher bias]
(Source Cameron & Price, 2009, p. 43)
Lincoln and Guba (1985), define these terms as follows: 
• Credibility - confidence in the 'truth' of the findings 
• Dependability - showing that the findings are consistent and could be repeated 
• Confirmability - a degree of neutrality or the extent to which the findings of a study are shaped by the respondents and not researcher bias, motivation, or interest.

Credibility can be enhanced using techniques such as prolonged engagement, persistent observation, referential adequacy, triangulation and member checks (Patton, 2002).  There is no evidence in the paper of any of these techniques being used which reduces the credibility of the arguments presented. 
In order to address the dependability issue, the processes within the study should be reported in detail, thus enabling a future researcher to repeat the work (Cameron & Price, 2009).  In this instance, the method and results are reported in some degree of detail so it is possible the study could be replicated. A major technique for assessing dependability is the dependability audit in which an independent auditor reviews the activities of the researcher to see how well the techniques for meeting the credibility and transferability standards have been followed (Carcary, 2009). There is no evidence of such an audit being undertaken in this case. 
In relation to confirmability, it is almost inevitable that ‘a researcher's background and position will affect what they choose to investigate, the angle of investigation, the methods judged most adequate for this purpose, the findings considered most appropriate, and the framing and communication of conclusions’ (Malterud, 2001, p. 483-484).  One method of overcoming this is considered to be reflexivity. The practice of reflexivity includes designing research that includes multiple investigators; developing a reflexive journal (Lincoln and Guba, 1985) in which the researcher records such things as methodological decisions and reflection upon what is happening in terms of one's own values and interests (Koch and Harrington, 1998); and reporting of researcher perspectives, positions, values and beliefs in manuscripts and other publications (Barry et al, 1999). 
It is not evident how many researchers were involved in this study and the fact they are not named makes it unclear if any of the other elements of reflexivity are met.  In fact, no potential bias is declared which raises questions regarding the integrity of the research and with that ethical implications for its use. This leads to the question of why the report was written. 
[bookmark: _Toc502843230]Rationale for the report
The study type is an original research report (Majumder, 2015) produced with the aim of ascertaining the reliability and validity of the DiSC assessment tool. The fact the initiator and publisher of the report is the current DiSC copyright owner leads to the assumption this is done in order to convince potential end users of the tools credibility. Therefore, it can be supposed the rationale for the research is routed in further advancing its adoption as a development tool within organisations.  Once again this leads to questions about the credibility of the research and the claims of reliability and validity it implies. 
[bookmark: _Toc502843231]Claims of Reliability and Validity
The research was undertaken to address two questions:

1. How Reliable/Dependable is the tool?
2. How Valid/Credible is the tool?
Reliability/Dependability refers to the tool’s stability and internal consistency.
Test-retest is a common way of establishing the stability of a measure (Groth–Marnat & Wright, 2016).  Wiley (2013) states the longer the time period between two testings, the lower the expectation the test-retest reliability will be and therefore, a period of just 2 weeks was chosen between tests. Quantitative methods in the form of surveys were used for data collection and statistical analysis conducted to determine the reliability coefficient. 
Reliability coefficients range between -1 and +1 and the closer a correlation coefficient is to +1, the more stable the tool is considered to be. Researchers tend to consider coefficients above .70 as acceptable, and coefficients above .80 as very good (McBride, 2017).  The following coefficients outlined in Table 1 are reported in the first survey conducted on the Everything DiSC tool and similar results for other DiSC tools are recounted throughout the paper. As the results are all above .80 this should indicate the stability of the tool is very good. 
Table 1. Scale Test-Retest Reliabilities
	Scale 
	Reliability 

	DI 
	.86 

	I 
	.87 

	IS 
	.85 

	S 
	.86 

	SC 
	.88 

	C 
	.85 

	CD 
	.85 

	D 
	.86 

	N = 599 



Internal reliability is often tested using Cronbach’s Alpha and Alpha values above 0.7 are generally considered to indicate that questions combined in a scale are measuring the same thing (Saunders, et al., 2016). Alpha values which exceed .80 are usually acknowledged as quite good, and values exceeding .90 are acknowledged as demonstrating excellent internal consistency (McBride, 2017). 
Alpha coefficients were calculated for a sample of 752 respondents and the results reported for the Everything DiSC instrument demonstrate good-to-excellent internal consistency. Table 2 shows Alpha values are well above .70, with a median of .87.
Table 2. Internal consistency of the Everything DiSC scales
	Scale 
	Number of items 
	Cronbach's Alpha 

	DI 
	9 
	.90 

	I 
	7 
	.90 

	IS 
	9 
	.86 

	S 
	10 
	.87 

	SC 
	12 
	.84 

	C 
	11 
	.79 

	CD 
	12 
	.87 

	D 
	8 
	.88 

	N=752 



The above statistical results indicate the tool demonstrates dependability but this should not be taken for granted.  Other factors such as the composition of the sample and elements of bias may have influenced the results  (Saunders, et al., 2016). This will be discussed in further detail along with their influence on validity later on in the chapter. 
Validity indicates the degree to which an instrument measures that which it has been designed to measure (Groth–Marnat & Wright, 2016) and there are several approaches researchers use to address the question of validity, as outlined in Table 3.  
	CONTENT-RELATED
(appropriate content)
	CRITERION-RELATED 
(relationship to other measures)

	Face validity: does the test appear to test what it aims to test?
	Concurrent validity: does the measure relate to a similar existing measure?

	Construct validity: does the test relate to underlying theoretical concepts?
	Predictive validity: does the test predict later performance of a related criteria?


Table 3: Types of Validity





(Source: Saunders et al., 2016)
[bookmark: _GoBack]The validation strategy adopted in this research paper is that of construct validity. A number of methods are adopted in the research to demonstrate the construct validity of the tool. The validity of the instrument as a whole was examined by first specifying a series of theoretical relationships (e.g., the construct of boldness is theoretically related to the constructs of adventurous and fast-paced) which were then tested to see if the relationships actually existed. If the specified relationships do exist, the instrument is thought to have greater claims to validity (McBride, 2017).  Data from 752 respondents was analysed and the correlations among all eight scales showed robust support for the model.  Multidimensional scaling was also used to test construct validity along with correlations with other assessments of personality. Again, quantitative method is used exclusively to establish the validity of the instrument and though positive statistical results are returned in all instances the question of how bias might have affected these outcomes is difficult to determine. 
As seen in Figure 1, bias can affect reliability and validity from the selection of the sample right through to the reporting of results.  In this case, the sample consisted of 752 respondents, which is a relatively small number given the previously cited tens of millions of users of the tool. Why this particular sample was chosen is not made clear in the report indicating that sampling choices may have been influenced by a degree of bias.  The sample was predominantly Caucasian individuals (80%) between the ages of 26 and 55 (75%).  Based on the composition of this sample there is a concern over the ability to generalise the results.  Generalisability is the extent to which the findings are applicable to other settings (Saunders, et al., 2016). In terms of reporting bias there can be no doubt there would have been some stakeholder pressure to return positive results and though rigorous statistical methods appear to have been applied these might have been influenced by confirmatory bias. 
What does this mean for the credibility of the report?
The high probability the report has been influenced by a number of issues relating to bias leads to questions over the credibility of the claims made in the report.  The absence of almost all elements of triangulation affects the reliability and validity of the outcomes reported.  Other research is not cited to underpin the findings and no limitations are declared including that of possible bias.  
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A Systematic review involves a comprehensive, pre-planned strategy to locate existing literature, evaluate its contribution to the topic, analyse and synthesise findings and draw conclusions about what is known and not known (Saunders, et al., 2016).  This type of review selects articles to address a specific question using a systematic method of identifying relevant studies which produces a scientific summary of the evidence, thus minimising bias and errors (Jesson, et al., 2011) (Pettigrew & Roberts, 2006).
Saunders et al. (2016, p.109) provide a checklist to establish whether a project may be suitable for a systematic review and upon reviewing the statements it is clear the current problem presented in the assignment brief will meet a number of criteria on the list including the following:
• There is uncertainty about the effectiveness of the intervention
• Despite a large amount of research on the topic, key questions remain
In addition, Jesson et al. (2011) suggest systematic reviews are most appropriate for postgraduate research.  Though a systematic approach is considered to be the most appropriate to address the assignment brief the timeframe and word count restriction have meant a complete search of the literature was not achievable but some elements of the systematic approach have been adopted.



Approach
The following process based on PRISMA (PRISMA, 2009) was used to establish which literature would be included in the final review:
1. Identification
2. Screening 
3. Eligibility
4. Included

Identification
In order to identify appropriate literature, searches were undertaken using the following databases:
1. Google Scholar
2. UWTSD Library Catalogue (this was the primary method of searching)
3. Business Source Complete
4. ABI/Inform Complete
5. PsychArticles
6. Newsbank
These databases were considered to have the best chances of providing a significant yield of relevant results given the topic area and the requirement for scholarly and peer reviewed articles. 
After reading key articles in the area of personality testing a set of search terms could be determined (Saunders, et al., 2016).  The following search terms (Table 1) were used to identify articles relevant to the assignment topic:

Table 1: Search Terms
	Personality Test
	Succession Planning
	DiSC
	Reliability & validity

	Personality assessment 
	Talent management 
	4 quadrant personality
	Predicting job performance

	Personality profile or profiling
	Talent development 
	Five Factor Model
	Applicant faking

	Behaviour assessment 
	Leadership development 
	Big five personality
	Self-report 

	Personality measures
	Executive development
	DiSC instrument
	Workplace performance 

	Behaviour profile or profiling
	Personnel selection
	
	Impression management 

	
	Assessment and development centres
	
	Response distortion

	
	Organisational development
	
	Stability of personality



Screening
The above search terms returned an extensive number of research papers of varying degrees of credibility and relevance.  The follow inclusion criteria (Table 2) was used to filter the papers down to a more manageable number. 
Table 2: Inclusion criteria
	Inclusion criteria
	Examples of application

	Relevance to topic
	Articles must be directly related to the topics of personality testing in organisational settings

	Peer reviewed
	Grey sources were considered but eliminated due to the volume of peer reviewed materials available

	Age of material
	Published between 2007 and 2017

	Design of studies
	Qualitative and Quantitative

	Context of studies
	Organisation/Industry

	Geography
	United States and European Union.  This type of testing is more prevalent in the west so study samples are likely to be larger. 



Eligibility
After screening using the above criteria, eligibility was determined by reading the abstract, method and conclusions to establish whether the research was credible and relevant.

[bookmark: _Toc502843235]PRISMA 2009 Flow Diagram 

Source: PRISMA (2009)
[bookmark: _Toc502579577][bookmark: _Toc502843236][bookmark: _Toc501633317]Identification

[bookmark: _Toc502579578][bookmark: _Toc502843237]Identification
Records identified through database searching 
(n =73)

Records identified through database searching 
(n =73)
Additional records identified through other sources 
(n = 0)

ScreeningAdditional records identified through other sources 
(n = 0)



[bookmark: _Toc502579579][bookmark: _Toc502843238][bookmark: _Toc501627512][bookmark: _Toc501633318]Screening

[bookmark: _Toc502579580][bookmark: _Toc502843239]EligibilityScreening
[bookmark: _Toc502579581][bookmark: _Toc502843240][bookmark: _Toc501627513][bookmark: _Toc501633319]Eligibility

[bookmark: _Toc502579582][bookmark: _Toc502843241]IncludedEligibility
[bookmark: _Toc502579583][bookmark: _Toc502843242][bookmark: _Toc501627514][bookmark: _Toc501633320]Included

[bookmark: _Toc502579584][bookmark: _Toc502843243]Included
Records after duplicates removed 
(n = 67)

Records after duplicates removed 
(n = 67)
Full-text articles assessed for eligibility 
(n = 46)

Full-text articles assessed for eligibility 
(n = 46)
Records excluded 
(n = 21)

Records excluded 
(n = 21)
Records screened 
(n =67)

Records screened 
(n =67)
Full-text articles excluded (n = 17)

Full-text articles excluded (n = 17)
Studies included in synthesis 
(n = 29)

Studies included in synthesis 
(n = 29)





30

image2.png
Mumtser of Articles and Prasantations

1985 1066 1967 1063 1960 1900 1991 1992 1983 1994 1008 1094 1097 1998 109 2000 2000 2002 2003 2004 2008
Your




image3.jpeg
Possible channels for bias

Limited data Blased analytical Reporting
sought sults blased

Data access Inadequate Researcher
preferences/ analytical skills athical stance
limitations
Research design
preferances Inadequate Stakeholder
Frmming i analytical mathod \  pressure
issue
Confirmatory. Confirmatory. foos )
St B communication
skills
Philosophical
preferences i
research
Confirmatory Confirmatory

bias bias

Detailed research Poor statistical

design choices understanding
Poor reasoning
Sampling skills
choices
Stakeholder
pressure
Researcher
influence on Researcher
informants ethical stance
Blased data Blased conclusions

collected drawn





image1.jpg




