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Abstract
Successful succession planning, also referred as talent management, is an area, which, despite much academic and practitioner interest, is a matter, which currently remains under developed. (REF)  Part of the reason for this is the lack of a consistent definition and clear conceptual boundaries.(REF) This report reviews research undertaken on the use of DISC as a personality test whilst considering identity and sense of place in relation to that process.  There appears to be little research completed on the suitability of DISC as a tool for the use of successful succession planning or talent management, despite claims that it is used by over 1 million people per year, or 50 million since 1972, compared to over 50 million assessments completed with the MBTI assessment tool. Whilst research indicates DISC is useful in succession planning there is little or no real supporting evidence of its value. Consequently it is recommended DISC as a behavioural tool is used as a support mechanism towards existing psychological assessment and Situational Judgement Questionnaires, a relatively new process in assessments and becoming more widely used in developing markets.
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[bookmark: _Toc376780697]Introduction 

Succession planning is an ever increasingly important part of talent management for many businesses across a wide variety of industry sectors. (Rothwell, 2015)  It is a proactive process, successfully being utilised to identify potential candidates, motivate employees to enhance and develop their workplace skills.  It has the additional advantage of enabling business leaders to identify emerging talent allowing fulfillment of key leadership positions, having the advantage of filling key positions with people already cognisant with the core business whilst achieving alignment of succession planning against key strategies delivering returns on a company’s investment through existing employee promotions. To achieve succession planning many companies utilise personality-profiling tools to identify appropriate candidates.  Such tools include Myers-Briggs Type Indicator (MTBI), The Herrmann Brain Dominance Instrument (HBI) and Marston’s DISC profile tool.  
[bookmark: _Toc376780698]Why Use Personality Assessments 

Personality testing is a means by which companies can examine and discover candidate’s characteristics that are not normally included in application forms, CV’s or readily displayed via an interview process.  The purpose is to discover the real person; what motivates and drives them, allowing the company to select the most appropriate person for the role. (Youngman, 2017) Personality assessments are undertaken on new hires and also increasingly on existing employees. As of 2014, 62% global companies adopted a pre-hire personality test compared to 34% post hire. (Kantrowitz, 2014) This compares to 2001 where 29% of American Management Association managers employed similar tools. (SIOP, 2017). Clearly the adoption of personality testing is increasing.  Skills gaps leading to vulnerability of companies to achieve core business activities are particularly acute at the leadership level and many companies are addressing this problem via the use of personality tests to ensure the right person for the right position is selected.  Companies are now recognizing that future success is very much dependent on identifying, engaging and retaining the right high-potential employees to make up the next generation of managers and leaders. (Deloitte, 2016)  There is a danger; that poorly trained personnel may improperly administer psychological assessments and consequently qualified people overlooked or ruled out from promotion. (Rothwell, 2015)
[bookmark: _Toc376780699]Implications of Not Performing Personality Tests 

Not all companies adopt personality testing however there are inherent costs associated with this.  The most obvious and primary short-term advantages of this are financial and time saving.  The financial saving can be anywhere between £100 to £5000 per candidate while time-savings equate to time lost in administering tests.  Additionally employees engaged in the administration of testing, time taken to assess and evaluate results will incur additional financial burdens.  A further disadvantage of not performing personality assessments is the lack of governing rules and regulations, consequently, to avoid inadvertent discrimination, it is important to use fair and consistent tests, administered and evaluated by professionals in the science.  There is a double-edged sword to this; Litigation may result from tests, whether purposefully of inadvertently administered, that causes, or is considered to cause, discrimination to a candidate. (Youngman, 2017) Companies can mitigate potential problems associated with personality testing by accommodating to respondents needs, revalidating and assessing tests, being aware of legal developments and a ready acquiescence to comply with EEOC (EEOC, 2017) guidelines.
[bookmark: _Toc376780700]Types of Personality Testing 
[bookmark: _Toc376780701]Myers-Briggs Type Indicator

The Myers-Briggs assessment is a useful tool to reliably determine predictive patterns of personal behaviour falling into the categories of attitude, interactions and decision-making. The format divides into 4 main personality types with each type having 4 sub-personality types, providing a total of 16 personality identifier categories. (Adler, 2012) Whilst providing personality insights and what a candidate may be good at, it provides very little indication of what candidates are good at, predicting performance and whether that, in turn, can be improved. (Grant & Higgins, 2013) Over 50 million people worldwide are estimated to have completed the MBTI test (ft.com, 2016) with the test considered more appropriate for determining career choices, compared to the claim that DISC is used by over 1 million people every year. (DISCProfile.com, n.d.)  Schreck (2016) claims DISC assessment has been used by more than 50 million people since first introduced in 1972.  Among other things the purposes include understanding the strengths and development areas of applicants, redeploying employees to most suitable roles, creating development opportunities for individuals and the development of action plans to meet employee career goals.
[bookmark: _Toc376780702]The Herrmann Brain Dominance Instrument (HBDI)

Herrmann Brain Dominance, assesses thinking styles, considers analytical left to right intuitive brain approaches and the associated cognitive capabilities. (Schulz, 2011)  The theory of the concept being that it teaches communication skills with those who think alike and differently; once the concept being comprehended leading to improved interpersonal development, leadership, teamwork and creativity problem solving. The process is validated, since early 1970’s, with some companies reporting $12 returns for every $1 invested. (HBDI Certification, n.d.)  The one drawback to HBDI integration is the requirement for expert-scoring for each profile leading to time and financial constraints.  (Albrecht)
[bookmark: _Toc376780703]Other Personality Tests

Other personality assessments include the Big 5, otherwise referred as the Five Factor Model (FFM) is a model which explore language descriptors for personality, specifically, openness to experience, conscientiousness, extraversion, agreeableness and neuroticism.  One of the drawbacks of FFM is that it is considered limited in scope as it fails to explain all human personalities nor based on theoretical premise.  (Musek, 2007) The Strong Interest Inventory, which is aimed predominantly for students for career assessment counseling has gained popularity since 2008 for vocational interest inventories, with a proven reliability and validity properties aiding rational career decisions. (Strong et al, 2008).  Situational Strengths Tests are designed to assess workplace behaviour, as opposed to personality assessments and include scenario assessments to determine strengths and abilities. (JobTestPrep, 2017)
[bookmark: _Toc376780704]Marstons DISC 

Expressed as factors, Dominance, Influence, Steadiness, Conscientiousness DISC allows determination of employee character and behavioural traits establishing where they are best suited within a work-based matrix. Each trait may be further defined with sub or internal traits (Dandy et al, 2017):

Dominance – control power & assertiveness
Influence – relates to social situations and communications
Steadiness - patience, persistence and thoughtfulness
Conscientiousness - structure and organisation

These internal traits reflect a persons true motivations and typically manifest when people are under pressure.  External profiles are considered enthusiasm, collaboration, support, stability, accuracy, challenge and results criteria and considered the criteria a persons perceptions of how they project themselves at work. (Wenschlag, 2013)
[bookmark: _Toc376780705]DISC Personality Assessments

Adopting a DISC assessment and profiling prior to employment and integration of projects allows companies to determine the best person for the role, thus avoiding potential litigation as behavioural-based questions may be used in structured interviews. Additionally, it leads to minimizing conflicts, increases individual self-awareness helping team members learn how to position themselves for success – on the team, in roles, jobs, and companies that best fit their strengths, interests and styles. (Rosenburg & Silvert, 2012)
[bookmark: _Toc376780706]Why Use Personality Assessments?

A 2014 Society for Human Resource Management survey of members with average of 14 years experience discovered the greatest disconnect between HR and staff, specifically in hiring where more that 50% respondents were unaware of prevailing research.  (Martin, 2014)  Main causes being attributed to staff not maintaining currency given time constraints and the inability to understand technically complex terms and data, with the most overwhelming the prospect of introducing alternative selection measures.
[bookmark: _Toc376780707]Are Personality Assessments Effective?

Processes relying on interviews, references and personality assessments are significantly less effective than other methods (Martin, 2014), yet personality assessments are increasing up to 20% annually, with the employment assessment market increasing from $1.7Bn to $2Bn in 2011 (Srakocic, 2011)

Considering studies which survey general test use in organizations and those conducted by industrial and organisational psychologists without a specific focus on selection (Furnham, 2008, Muñiz & Fernández-Hermida, 2010, cited in Diekmann & Konig 2015), evidence demonstrates that the tests most frequently mentioned across studies are the 16 Personality Factor Questionnaire (16PF), Myers-Briggs Type Indicator (MBTI), the Occupational Personality Questionnaire (OPQ), Big Five Personality Inventory (NEO and the Thomas Assessment/Personal Profile Analysis (PPA). Likewise these tests may also be applied to organisational succession planning, however, it should be noted that these tests merely compliment and form a part of that overall process.  
[bookmark: _Toc376780708]What is DiSC Profiling?

Individuals have different emotional reactions to specific environments and DISC, a 4 quadrant behavioural model, addresses the behavioural responses, based on that experience (Duck, 2006; Mukherjee, n.d.).  It identifies unique individual behavioural traits, leading to an understanding of behaviours and individual behavioural cues.
It is not designed to evaluate personality or predict future behaviour or even how effective those behavioural traits are, based on the conditions that people develop a fixed worldview based on their own characteristics, which are also cognisant with their own.
[bookmark: _Toc376780709]DISC – An Appropriate Psychology Profile Tool? 

Evidence suggest there is confusion over the correct application of the DISC model; organisations are using the model as a psychological testing and performance evaluation tool where its intended purpose is that of behavioural modeling.   It may be argued organisations using the DISC model for psychological evaluation have elected to adopt the wrong tool.

There has been an increased adoption of DISC since 2001 in the psychological assessment of candidates for succession planning. (Wiley, 2013; Jones & Hartley, 2013; Price, 2015)  As DISC is primarily a behavioural assessment tool, it must be considered whether the use of DISC is appropriate for candidate psychological assessment with respect to successful succession planning. 

DISC supports the other types of psychological assessment tools, MBTI, HBI, FFM and the Big 5, but whether it should be considered as an equal or alternative to these tools is unknown.  Newton (2013) Biech (2011) and Lewis (2013) claims it has some correlation with MTBI, while Douglas (2009) claims MBTI and HBI are more closely associated, but not so with DISC.  

Saville (2016) is clear that the use of DISC is not recommended, claiming there is no research to measure Marstons DISC model traits and that the evidence fails to satisfy criteria established by the American Psychological Association (APA).   This is contradicted through research completed by Price (2015) who claimed his research into the validity of DISC conformed specifically with the American Psychological Association (APA, 2017), Standards for Educational and Psychological Testing (AERA, 2014) and the National Council on Measurement in Education (NCME, 1999).

Graña (2012) undertook direct comparison between MBTI and DISC, establishing that the MBTI model is more concise, although accepting DISC for psychological testing and performance evaluations in a management role is considered adequate.

Clearly there is disagreement on the applicability of DISC as a psychological testing and performance evaluation tool and when considering it is primarily aimed for determining behavioural characteristics (Duck, 2006; Rosenburg & Silvert, 2012) the question arises whether the model is being appropriately implemented by organisations in lieu of more suitable psychological testing and performance models, MTBI, Herman Brain Influence and FFM, for example.  Furthermore, organisations, which are cognisant with the purposes of DISC, MBTI, Herman Brain Identifier and other psychological evaluation models, may seek to adopt a combination of these tools to determine the ideal candidate to achieve optimal organisational succession planning.
[bookmark: _Toc376780710]Literature Selection

A systematic literature review (Fiegen, 2010), conducted to determine a replicable validated process was conducted using Google Scholar and CiteULike search engines, initially restricting the search period to the last 10 years, ie, 2007 to present.  Given the sparse results, the search period was widened to include all timescales.  The use of ‘AND’ as a Boolean Operator was employed as a conjunction to combine keywords in the search, resulting in more focused and productive results.

Methodology

To determine an accurate model a sample size calculator was used to determine the sample required to deliver a 95% confidence level with a total of 100 results for a given confidence interval of 5, resulting in 80 samples required overall. (Creative Research Systems, 2017; Isixsigma.com, 2018) 

Much of the same results were returned for each search expression making the literature review more difficult, providing evidence that little research into DISC use for successful succession planning has been made, despite the claims of the number of respondents that have undergone the process.

Table 3 details the search terms utilised.  The figures in brackets are the determined acceptable results provided in the first 100 results that satisfy the search term and warrant consideration as part of the systematic literature review.

[bookmark: _Toc376780711]Table 1 – Systematic Literature Review Search Terms

	Search Term
	Google 
	CiteULike

	“Marston’s DISC” AND “succession planning literature” 
Time period: 2007-2017
	587 (7)
	8 (0)

	“Marston’s DISC” AND “talent management literature”
Time period: 2007-2017
	3000 (12)
	0

	“Marston’s DISC” AND “personality assessment literature”
Time period: 2007-2017
	665 (13)
	5 (1)

	“Marston’s DISC” AND “succession planning literature” 
	587 (5)
	8(0)

	“Marston’s DISC” AND “talent management literature”
	1040 (6)
	0

	“Marston’s DISC” AND “personality assessment literature”
	1100 (10)
	5 (1)



[bookmark: _Toc376780712]Findings

The systematic literature review search returned 7005 results in total between Google and CiteULike.  Of these, manual searches in the first 100 returned results determined that only 55 (0.7%) of the results were relevant to the search terms adopted. Drilling down further evidenced that the same journals and books were repeated, additionally diluting the results and accessible information available to research and review. The literature included submissions from across the globe, although predominant findings were focused in North America (90%), Asia (10%) and Middle East (Turkey – 10%). There is a bias in the research findings towards Northern Hemisphere literature with a predominance towards research conducted via North American universities and associated organisations.



[bookmark: _Toc376780713]Table 2 – Systematic Literature Review Results Overview

	Author	
	Year
	Position (DISC)

	Rosenberg, M & Silvert, D.
	2012
	Assists understanding, maximizes interactions. Good insights for DISC framework.

	Price L 
	2015
	One of the most valuable models in identifying and developing human behaviour

	Gunce et al
	2013
	Using DISC principles position-specific work styles may be evident within hotel manager positions.

	Jones, C & Hartley, N 
	2013
	Not the most favourable personality test applied within a classroom environment.

	Borges et al
	2016
	Identified need for better selection and more training.  Further research required.

	Elliot, A.
	2016
	Further research required.

	Brining, P.
	2014
	Further in-depth research examination.

	Gunnoe, J.
	2017
	Useful to determine high potential candidates and leaders. Further research recommended.

	Megowen, G.
	2012
	Useful to identify future leaders. Has potential.

	Wilson, W.
	2017
	Study of formal education and tertiary factors affecting personality type and work style would provide better understanding of future success.




The findings indicate that 50% of the literature provided a positive position regarding the application of DISC personality assessments. (Rosenberg & Silvert, 2012; Price, 2015; Gunce et al, 2013; Sprague, 2016; Gunnoe, 2017; Wilson 2017)  Of these another 50% recommended further research into the application of DISC (Wilson, 2017; Megowen, 2012; Gunnoe, 2017; Sprague, 2016) whilst 10% determined DISC unfavourable (Jones & Hartley, 2010) and 10% eschewing DISC as a valuable model in identifying and developing human behaviour (Price, 2015).

Of these results there is little evidence to support the suggestion that DISC is an appropriate psychology assessment tool for the use of effective succession planning and/or talent management.  The evidence from the literature review suggests strongly that DISC is a useful behavioural analysis tool. 

Results of testing undertaken in Texas (Price, 2015) integrating a multiple analytic approach in demonstrating the multidimensional factorial validity and 
reliability of the Institute for Motivational Living DISC instrument the results indicate that psychometric properties of DISC are internally consistent and reliable, corresponding with results from the Everything DISC 363 report (Inscape, 2010).  

Referring to the previous hypothesis that confusion exists over the correct application of DISC and organisations using the model for psychological evaluation adopted the wrong tool it suggests this to be a valid argument. (Duck, 2006; Wilson, 2017; Prochaska et al, 2015).

MBTI may more suited for determining career choices (Type Indicator) whilst DISC may be more appropriate for determining communication strategies (Personal Profile System). MBTI is more qualitative than quantitative resulting in 16 different personality types (Adler, 2012). However, some limited research has demonstrated there is a ‘consistent relationship between MBTI and DISC delivering excellent results for recruitment, selection, training and development [of the company under study].’ (Grana et al, 2013)

Prochaska’s (2015) research indicates these factors are well evidenced in people displaying the four key DISC tendencies from profile analysis, drawing some favourable comparisons between different types of behavioural and personality assessment tools; Meyers-Briggs MTBI, Golemans emotional intelligence (2006) and the Wilson System, suggesting only the notion of dominance within the concept of DISC is both valid and supported.

Similar parallels can be drawn for the other behavioural attributes across these assessment tools, indicating that irrespective of whichever assessment tool is used the subsequent results will be accurate.  Evidence suggests some companies have a preference to DiSC over Myers Briggs and other type analysis tools simply for financial motives and nothing more. This should not be interpreted as an indication of one process being superior to the other, merely that each process is valid and accurate in its own right. 

DISC defines the emotional behaviour respondents exhibit to their environment, specifically how they perceive themselves within that environment. The MTBI, in contrast, describes the intellectual/attitudinal approach displayed by respondents and the varying modes of information processing they use most often. (Murray et al, 2006)
[bookmark: _Toc376780714]Discussion

Considering the Barnum effect (Meehl & Waller, 2006; Forer, 1949; Stagner, 1958) suggests that profiling tools are not effective citing a specific example of the so-called "acceptance phenomenon", which describes the general tendency of humans to accept almost any spurious personality feedback (Paul, 2010), it is consequently appropriate that due diligence is applied to these assessment profiling processes with, where possible, relevant exploration and examination of personnel as the role applied for dictates.

DISC is not a personality tool (Bell et al 2016), it is used to determine behavioural tendencies, which can be seen, but not interpreted, as personality of the self and others. (Prochaska et al, 2015)  A DISC assessment categorized people by their “natural and adaptive behavioral style, how they communicate with others, and how they like to be treated.”  The [DISC] instrument does not identify “right versus wrong” or “good versus bad,” nor does it establish a personality profile, essentially it provided snapshot of applicants' way of dealing with people, challenges, pace, and compliance. DISC profiles do not prove or indicate intelligence levels or values (Prochaska et al, 2015), but rather a self-assessment tool to learn about personal styles, allowing people and practitioners to evaluate behavioural characteristics and preferences across the four primary dimensions; Dominance, Influence, Steadiness and Conscientiousness. 

DISC is a behavioural and not a personality assessment tool, which invites a challenge to those organisations using it for that purpose.  Do the practitioners within those organisations understand the rationale, or have they simply misunderstood the purpose of DISC.  Those that are employing the process of succession planning are using the model as a means of identifying appropriate candidates, yet if they are using the wrong tools, does this mean they are selecting the wrong candidates too?  Have today’s middle management leaders misunderstood and misinterpreted the meaning and, more significantly, purpose of personality assessments?  In essence, are they using the wrong tools for the job?

As of 2013, the DISC test had been taken by over 50 million people and translated/published in 35 plus languages (Torrington, 2009) studies have ‘revealed that 81% of a participants colleagues see DISC as an accurate picture of a persons habitual behaviour patterns, with an 88.49% perceived accuracy, standard deviation of 6.43%, essentially the profiles generated by the DISC test observed as ‘highly accurate, in most situations, by most participants.” (Personality Insights, cited in American Journal Of Business Education, 2013)

In a final criticism of MBTI Gardner and Martinko (1996) comment that few consistent relationships between type and managerial effectiveness have been found and it seems little has changed; the industry being described as “slippery, often underground, hard to monitor or measure”. (Paul, 2016)
[bookmark: _Toc376780715]Recommendations

According to the CIPD (Clark, 2015 p. 6) “Each of us should work to develop the best ethical character for our roles” and “Jobs and their rewards should track talent and hard work.”  They advocate, among other things hiring procedures should avoid bias, which allows avoidance of prejudice related gender, race or age concerns leading to prevention of preconceptions, thus allowing the best person for the role.  The subsequent application of DISC tests would allow determination of the ideal behavioural characteristics for the role without permitting these factors to cloud results, leading to the most appropriate person for the role from those applying.
The dangers of not applying appropriate ethical measures when undertaking organizational succession planning can, therefore, lead to serious consequences. 
DISC compares favourably with Myers-Briggs Type Indicator (Jones et al, 2013).  According to their research 52.5% USA university faculties utilised the MTBI tool compared to 6% DISC.  Despite the low number responses for the DISC assessment Jones et al (2013) suggests it is widely used in industry and more so than in universities, where their research was conducted.

The success of implementing DISC, MTBI, HBD, FFM (McCrae & Costa, 1997 cited in Oliver, 2010) and other behavioural profiling tools are important as they deliver perspectives for improved interpersonal interactions.  Likewise for roles requiring specific characteristics and personality types, then personality tests should be used for placement purposes, despite evidence of misunderstanding for the implementation of these test functions. Notwithstanding the large range of personality tests available many are used for the purposes of personnel selection and given a reliance on reliability and validity being the only criteria of importance to practitioners it is recommended that more understanding towards multiple influences from behavioural and personality tests for organisational succession planning should be adopted (Ioannis & Oostrom, 2015). 
[bookmark: _Toc376780716]Conclusion

Despite the overwhelming use of DISC in recruitment there is no clear evidence that it is being used successfully in succession planning management.  Combined with the very limited research into DISC integration with regard to succession planning further research is recommended. 

Organisations using psychometric assessments expect to make more reliable and less risky decisions (Frith, Noteman and Phillips, 2016) and the introduction of Situational Judgement Questionnaires, a relatively new process to the assessment scene, is becoming more widely used in developing markets. (Iii, Povah and Thornton, 2011) DISC should be used alongside this and psychological assessment models to determine appropriate candidates. 
Personality tests should form a part of what determines candidate suitability for specific responsibilities and care should be exercised in their administration to avoid discrimination against particular personality types, given the potential for privacy violations and subsequent litigation. (Stabile, 2002)  




[bookmark: _Toc376780717]
DISC Instrument Validation Summary  (L Price, PhD. 2015) 

Price published the title article, while Director of Methodology, Measurement and Statistic Analysis (MMSA), Texas State University and Professor of Psychometrics & Statistics.  (Txstate.edu, 2018)  He undertook studies of DISC psychometric properties within the context of a workplace environment and many companies now employ the DISC model to reveal applicants’ personality, mental abilities, opinions and attitudes.  (Edenborough, 2007; Cripps, 2017)

The ethnography of his research was based upon social services and counseling occupations, ranging in positions from ‘entry level administrative to National Executive Director’ representing a cross-section 7 different regions in 26 locations, specifically, ‘Northeast, Midwest, South, and Southwest regions of the United States’.

Ages ranged between 21and 85, all subjects accomplishing a minimum 12 years formal education with most having 16. 331 subjects completed the test, however as a representation of the population this equates to 0.0001% (1.0×10−4) at that time (323.12M. (U.S. Census Bureau, 2017)) (Table 3 refers)

[bookmark: _Toc376780718]Table 3. Sample Composition against Population

	Sample
	Origin
	Census 
	Population Representation

	76%
	Caucasian
	61.3%
	124%

	12%
	African-American
	13.3%
	90%

	11%
	Hispanic
	17.8%
	62%

	1%
	Other (Asian/Pacific Rim)
	0.2%
	5%

	87%
	Female   
	50.8%
	171%

	13%
	Male  
	49.2%
	26%


[bookmark: _Toc376780719]
Confidence Interval

To achieve a confidence level (margin of error) based on the population at the time of the test the sample total was low. To achieve a more accurate margin of error (5%) would require 384 respondents, 53 more than achieved. (Creative Research Systems, 2017) 
Confidence interval: Estimate ± Margin of Error. 
Achieved Confidence Interval: 5.39%.
Confidence Level: 94.61%.
Whilst not =>95% it is nonetheless significantly high and considered reliable. (Isixsigma.com, 2018)
 

Despite the wide discrepancy between male and female respondents the sample rate varies, as a percentage of population, the main difference being noticeable in Caucasian and female respondents the results supporting a premise by Cripps (2017) that ‘… DISC is limited to Caucasian professionals; to white-collar professionals such as executives and management’, (Cripps, 2017; Saville, 2016) additionally claiming the reliability to be moderate at best and validity questionable.  Saville continues to suggest the use of DISC is not recommended.  Bradberry contends that ‘DISC dimensions of behaviour have withstood more than 70 years of scrutiny evaluation and modification and that it is the most ‘intuitive model of personality.’ (Bradberry, 2007) continuing, ‘other prevailing methods of measuring personality have limited questionable or no scientific research to support their validity.’ 



[bookmark: _Toc376780720]
Table 4. Educational Attainment of the Population 
(Census.gov, 2015)
	Age
	Associate Degree
	Bachelors Degree
	Advanced Degree

	25-34
	46.5%
	36.1%
	10.9%

	35-44
	46.7%
	36.3%
	13.8%

	45-64
	42.6%
	32%
	12.1%

	65+
	34.1%
	26.7%
	11.3%

	Male
	41.2%
	32.3%
	12%

	Female
	43. 4%
	32.7%
	12%





Bradberry opposes Cripps and Saville’s assertions and whilst Cripps and Saville works are not peer reviewed, Bradberry has 3 reviews questioning his DISC assessment assertions.  Price analysed 331 people with ‘most’ attaining 16 years formal education, implying they were higher education graduates, fitting Cripps and Saville’s professional profile, ie white collar, professional executives and management.  Price fails to quantify ‘most’. Table 2 identifies educational attainment for 2015 indicating respondents in Prices’ research that fell into the ‘most’ category is significantly higher than norm assuming ‘most’ refers to 50% or greater. 

Considering Saville and Cripps do not recommend the use of DISC, Price failing to quantify respondents attaining 16 years formal education, it suggests potential research bias towards the executive and management demographic, supporting the assertion that DISC is only appropriate for a certain demographic. (Williamson et al, 2015)  

Had Price included a wider demographic more accurate results may have been obtained. (Brook, 2009; Polonsky & Waller, 2010).  However, given the demographic of the respondents and considering these typically representative demographics, combined with the subsequent adoption by IML clients the stature, size and credibility of some of those clients combined with their willingness to adopt the DISC process in association with IML, it may be considered the results are accurate. 

Ethical Implications

Clearly attempts to maintain a good approach and high standards 
toward ensuring acceptable ethical standards were met and maintained in the process of his research.  The selection of and contribution of those participants in the exercise, whether by choice or design supports this notion through ‘a purposive sampling strategy’ employed for data collection process. (Blakenship, 2010; Teddlie & Tashakkori, 2008)

The purposive sampling technique (non-random) is ideal when studying specific cultural domains containing knowledgeable experts as this exercise achieved, allowing researchers to identify specific individuals whilst the selection of its focus subject is based on the representation of the population in parallel (Teddlie & Tashakkori, 2008); this type of research allows the researcher to comply with ethical standards where a number of criteria, such as age, gender, employment status, personal and characteristic questions, will be encompassed by as few as 24 people. (Barbour, 2013)

The DISC model developed by ILM is utilized by the US Air Force as a means to improve leadership effectiveness, embodying 3 core values: Integrity First, Service before Self and Excellence in everything, resultant feedback stating ‘There is a new awareness of the value of the individual self. We believe this is the beginning of true leadership’. (DISC technical supplement, 2006)  

Clearly the ethical implications of the research and the subsequent results have a positive impact on both the research through its methodology and participating respondents.  The research achieves a dual process inasmuch that the manner in which it is presented and delivered complies with ethical research considerations whilst concurrently delivering proper interpretation of respondents’ moral principles governing their behaviour aligned to specific activities.


Process Reliability 

“Reliability is the degree to which measures are free from error and therefore yield consistent results.” (Thanasegaran, 2009)  If a measurement device consistently provides identical scores to individuals, or objects with equal values, then the instrument used for that measurement may then be considered reliable.

“Reliability involves the consistency, or reproducibility, of test scores i.e., the degree to which one can expect relatively constant deviation scores of individuals across testing situations on the same, or parallel, testing instruments.” (Thanasegaran, 2009)  

Price (2015) achieves reliability of his work, claiming compliance through Standards for Educational and Psychological Testing (AERA, 2014), the American Psychological Association (APA, 2017) and the National Council on Measurement in Education (NCME, 1999) these being professional bodies involved in the evaluation, assessment and tests within educational measurement.

In order to validate the research reliability further Price utilised 3 quantitative methods, preforming triangulated approach confirming reliability or otherwise.

Through Cronbach’s coefficient of alpha (a) (Cronbach, 1951), achieving coefficient values between 0.7 and 0.85, which are considered high and satisfying the reliability requirements of the American Psychological Association (1999).

The use of coefficient alpha is considered the most common method of assessing internal consistency reliability estimates (Thanasegaran, 2009); The advantage of Cronbach’s alpha derives from its ability to generate a single ‘consistency estimate of inter-rater reliability across multiple judges.’  There is a disadvantage, in that a rating is required in every case, failing which the alpha will only be calculated on the subset of the data, consequently information being ignored and excluded from the analysis. (Osborne, 2008)

Price accounted, although not identifying specific figures, for “false positive” responses to reduce any tendencies towards intentionally skewed results, thereby employing a methodology which ensured an accurate Cronbach alpha result was achieved.

McNemar’s (1947) ‘nonparametric test for 2 related (related) dichotomous outcome variables’, to determine whether marginal homogeneity/regularity exists.   The McNemar results were ‘observed to be statistically significant at the p<0.05’ (Price, 2005).

The use of McNemar’s test here is supported on the basis it often makes little sense to use nonparametric when the dataset is large. ‘Nonparametric statistics should be considered when the sample sizes are small and the underlying distribution is not clear.’ (Fahr, 2017) Furthermore, the application of the McNemar test is appropriate when the measurement has a dichotomous effect, ie, yes/no or positive/negative. (Sardanelli and Di Leo, 2009)

Kappa Coefficient (Cohen, 1960) for identifying variations in the resulting data as a means of confirming the test reliability.  The Kappa coefficient was observed as r = 0.40, suggesting the ‘level of congruence between the theory and actual observed responses is classified as “good” agreement beyond the level of chance.’ (Landis & Koch, 1977a, cited in Price 2015)

Use of the Kappa coefficient statistic has been proposed as a standard metric for evaluating the accuracy of classifiers. It can be used for nominal and ordinal results, irrespective of the results created by chance and consequently preferable to counting the number of misses including situations where errors can be treated as being of similar importance. (Ben-David, 2006)

By using these 3 validation methods Price manages to apply rigour to his results by the application of data triangulation (Flick, 2014) confirming and substantiating the reliability of the assessment results through each of the identified reliability of quantitative methodologies, with each tool providing support to the other through positive results.
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Validity of the IML-DISC Model

Validity may be defined as “the extent to which [a test] measures what it claims to measure” (Gregory, 1992, p.117, cited in Thanasegaran, 2009). A measure is valid if it measures what it is supposed to measure, and does so cleanly – without accidentally including other factors. Thanasegaran stresses effective validity studies require the integration of multiple evidence sources and, importantly, must take place continually over time if the validity is to be reliable.

To provide credible research validity Price initially used a mixed methods approach, that of quantitative and qualitative data collection. On completion of these processes a further exploratory method was used to evaluate the overall process for validity.

Price focused on content validity, establishing this through ‘qualified experts at the IML through a series of statements and traits, universally accepted’ as a basis for the 4 DISC emotional styles. In turn this was compared to contemporary DISC publications to ascertain a core set of observable behaviours.

The validation process was subjected to additional testing via 12 certified behavioural analysts to ‘ensure congruence’ (Price, 2015) between the analysts observed, peer reviewed, and assessed behaviour. The process was repeated for 25 subsequent respondents establishing the forthcoming study criterion.  This process of combining data collection followed by analysis for validation is described as methodological triangulation using mixed methods (Cresswell, 2007)

Price adopted the Q-Technique, which attempts to establish correlations between subjects across a sample of variables (Stephenson, 1953) combining this with the R-Technique which endeavors to find correlations between variables (length and distance) through subject samples. Of interest was Price’ interpretation of the R-Technique results which he determined “inappropriate due to the correlated nature of item formats.”  Consequently he regarded that as the instrument he used having not previously been examined by this methodology he considered to have derived new information regarding the construct validity evidence of this scale.” (Price, 2015)

For the Q-Technique Price was able to demonstrate ‘evidence of a 4 factor dimensional structure underlying the instrument,’ with an average of 70% ‘of the total variance explained by the 4 factor DISC model’, which satisfies the general rule for the percentage of variance which “acceptable” in psychometric literature. (Price, 2015)
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Conclusion

Price ascertains  ‘support for the collective validation process’ was achieved by developing processes that closely aligned with the Standards for Educational and Psychological Testing (1999).   

Overall, the study is valuable. There are limited and scarce studies available on the properties of DISC in any environment.  That Price has chosen to base this research into the psychometric arena is appropriate; DISC compliments this arena by its nature of its intended application and results. Price asserts DISC ‘provides a robust measure of personality style and that the IML may confidently use DISC to better understand the personality style of individuals in the workplace environment.’ (Price, 2015)

This is supported by 80 companies adopting IML DISC for use in identifying key performance indicators. (IML, 2017) including Manpower Inc. in identifying top sales performers along with quickly adaptable and productive applicants.  United Airlines, to rapidly identify personal styles and approaches to customer service in association with training of 3,600 new employees.
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	Author surname.
Year published
	Rosenberg, M & Silvert, D. 2012
	Dr. Larry A. Price 
Texas State University
Statistics and Psychometrics 2015

	Gunce et al, 2013
Journal of Human Resources in Hospitality & Tourism Vol. 13 , Iss. 2,2014
	Jones, C. & Hartley, N. 2013
	Borges et al.
2016
Determining personality type to match mentor and mentee pairs

	Purpose of Study
	Designed to assist with the understanding and ‘benefits of applying a DiSC as a ‘powerful tool’ 

This text highlights the associated benefits of the test and how it can maximise interactions.

Good starting point to better understand the principle of applying DiSC framework.

	DISC Instrument Validation Study 
Designed to investigate the psychometric properties of the IML DISC instrument. The study incorporated a multiple analytic approach in demonstrating the multidimensional factorial validity and 
reliability of the IML DISC instrument. Results from the present study indicate that the psychometric properties of the IML DISC are internally consistent and reliable. Classical true score model estimates of internal consistency reliability were found to be consistent with previous reliability estimates for the IML DISC instrument. Furthermore, the development process that the IML organization adhered to for the item selection and refinement are closely aligned with the Standards for Educational and Psychological Testing 
(1999) extending support for the collective validation process. Results of the application of structural equation modeling methodology revealed theoretical support for a four-factor oblique multidimensional model accurately explains the broad construct of personality type within the context of Marston’s original theory. 
This support is evidenced through an extremely close approximation of the hypothesized IML DISC instrument factor structure to the empirical data. Collectively, the results of the present study provide 
evidence that the IML DISC provides a robust measure of personality style. The reliability and validity evidence indicates that the IML may confidently use the DISC in their effort to better understand the personality style of individuals in the workplace environment

Groups and individuals mostly behaved as expected while interacting with the group, implying that the DISC tool has a good prognostic value. DISC also highly correlates with an- other well-known, valid and reliable tool, MBTI, gaining further convergence validity 



	Managing with Style: An Analysis of Work Styles of Hotel Managers

Pages 190-209 | Published online: 21 Mar 201

	Compares Correlations between Four-Quadrant and Five- Factors Personality Assessments
(DISC personality tests and 

To confirm that use of personality tests as assessment instruments in courses – a short survey of university faculty was conducted.
	The nursing staff of a 55 bed hospital in Missouri was invited to participate in this research. Twenty five members of the nursing staff at the hospital, participated in this research to determine if the success of mentoring relationships is related to the personality type of the mentor and the mentee. Participants were asked to complete on on-line personality survey, known as the DiSC personality test. The results from this survey were entered by the participants into a second survey which asked questions related to the experience of the mentor or mentee in the last mentoring relationship that they had participated in. Results were analyzed using the Minitab statistical program to determine if the personality type of the participant had an impact on his or her perception of the last mentoring relationship that he or she had participated in, as well as being analyzed for personality type and satisfaction with communication. While the Spearman correlation provided moderately significant results for the perceived satisfaction in the Conscientious quadrant (Mentor=0.403, Mentee=0.56), the 95% Confidence Interval and small sample size did not allow for rejection of the null hypothesis. The Spearman correlation for the satisfaction with overall communication produces a moderately significant result for the mentee conscientious quadrant (0.59), but again, due to the 95% Confidence Interval and small sample size, the null hypothesis could not be rejected. Although not being proven statistically, answers provided to the open ended questions in the survey did point to the desire for more training and better selection between mentor and mentee pairs.


	Study Type & Population / Research.
	Meta-analysis. 
Over 100 companies 

	331 respondents 
	
	The survey included 66 participants (38 male and 28 female) 

Consisting of 93.8% (61 respondents) listing their highest qualification as a Doctorate.

	 25 nursing staff questioned about success of mentoring relationships with respect to personality of mentor and mentee.  Identified a need for better selection and more training.

	Key finding 1


	Good starting point to better understand the principle of applying DiSC framework.

	Comparing Correlations Between Four-Quadrant And Five-Factor Personality Assessments

DISC compares favourably to MTBi

	Successfully Used DISC analysis to investigate evidence of single workstyle for 175 hotel managers 

	Personality tests are administrated based on the majority of applicants recognising the test as premise to identify behaviours associated with the desired course. 
	

	Key finding 2



	How effective as a career tool applying the DiSC framework can be.
	As the period between administrations increases, however; the divergent results of these administrations will become more and more noticeable

Cited by: 2
	Cited by: 8
	That DISC was not the most favourable personality test applied within a classroom environment. 
	Cited by: 0

	 Key finding 3


	How to recognise and apply the theory framework
	DISC is one of the most valuable models in identifying and developing human behaviour
	
	There are 8 significant correlations between the Five- Factor Model and the DISC personality test – therefore implying that the knowledge of one of these personality assessments does provide information about the other (468-469)  
	

	Limitations


	Adopts a highly positive stance towards the adoption of the PT within organisations.
	Assumes a positive stance towards the application of DISC framework. 

Deploys DISC assessments.

Possible bias.
	
	Small sample/research group.
Participants are at a higher level of education and therefore this could impact the results (+/-)
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	Source 8
	Source 9
	Source 10

	Author surname.
Year published
	Elliott, Alexandria. Chapman University, ProQuest Dissertations Publishing, 2016
	Brining, Patricia Nadeen. Wilmington University (Delaware), ProQuest Dissertations Publishing, 2014.
	Gunnoe, Jake Alan. Arizona State University, ProQuest Dissertations Publishing, 2017
	Megowan, Greg. Pepperdine University, ProQuest Dissertations Publishing, 2012
	Wilson, William G.. Dallas Baptist University, ProQuest Dissertations Publishing, 2017

	Purpose of Study
	Behavior Characteristics Desired in Faculty, by Deans at California Community Colleges: A Delphi Study

	Assessing Leadership Behavior at a Community College

	Adaptive Talent Management for Project Professionals: Early Identification of Future Industry Leaders

	A correlation study of emotional intelligence and behavioral style of bio-pharmaceutical industry District Sales Managers

	Formal Education, Personality, and Work Style Impact on Salvation Army Adult Rehabilitation Center Officer Succes


	Study Type & Population
	Purpose: The community-college system in the United States has evolved tremendously since its beginning in 1901. There have been many changes, but one important aspect of the community college’s structure that has continued to remain of utmost importance is the roles and responsibilities of faculty. The faculty has been traditionally hired based on their hard skills such as experience, training, and education. This study focuses on the soft skills such as human behaviors that deans who hire faculty feel are important. This research is important to fill the gap of knowledge regarding the behavior characteristics needed in faculty at community colleges.
Methodology: A quantitative Delphi study was deployed to 25 deans at California community colleges who hold the title of dean, have occupied their position for a minimum of three years, oversee 10 or more faculty, are responsible for hiring new faculty and have taken the DISC Assessment. The goal of the methodology was to come to a consensus among the deans on which behavior characteristics are the most important when hiring faculty.
Findings: Each round of the Dephi study narrowed down the initial list of 96 behavior traits down to the top five preferred traits. The five qualities that were given to participants in round three were Sincere, Original, Willing, Enthusiastic and Good Listener. The final results showed the top three behavior traits were Sincere, Enthusiastic and Willing were very closely ranked with the trait of Willing rising to the top. Conclusions: The research showed that the behavior traits given to the participating deans all had some importance when making a hiring decision. However this research is just scratching the surface of the connection between soft skills and faculty members. Recommendations: It is recommended that further research between behavior traits that faculty are seeking and researching to find a correlation between what Deans are seeking and what behaviors students are desiring. This is a very interesting field and much more research should be done to fill in the remaining gaps.
	This descriptive quantitative research study was undertaken to determine if leadership
behaviors at Choice Community College differed between employee groups (by professional level) and within groups as a result of participation in a “Grow-Your- Own” (GYO) leadership development program formerly offered by the college. The Everything DiSC Work of Leaders® assessment was administered to 75 employees across all levels of the institution, examining six sample group populations — executive, middle management, faculty, academic support, campus support, and facilities/maintenance. The study focused on 18 best practice leadership behaviors and compared the results obtained from each population with the others. In addition, within each sample population, this study examined and compared the results of those that had participated in the former GYO leadership program to the results of those who did not participate in the program. The data obtained from this research study may assist Choice Community College by identifying leadership behavioral gaps between and within its employee populations and may drive future GYO professional development initiatives to cultivate college “leaders at all levels.” Further, it may provide a basis for additional in-depth research examining the relationship of the 18 Everything DiSC Work of Leaders® best practice behaviors to the American Association of Community Colleges (AACC) Competencies for Community College Leaders.

	The workforce demographics in the United States are rapidly changing. According to census information, 35% of working adults are project to retire within the next 20 years. The construction is being particularly affected by this demographic shift as fewer employees are entering into the industry. This shift is especially bad among project professionals within the industry. The response to these changing demographics depends on how companies manage their talent and plan for successions. In order to investigate this workforce problem in the construction industry, the author has partnered with an expert panel of human resource executives from various companies in the construction industry. This research seeks to investigate methods in which construction companies can identify high potential project leaders early on in their careers through quantitative methodologies. The author first validated the research problem by gathering demographic data from six U.S. construction companies varying in size and industry expertise. As a result of analyzing information from 2,294 construction employees in the project management career path, the authors have found that 58% of these individuals are projected to retire within the next 12 years. The author also conducted a detailed literature review and six company interviews to investigate current succession planning practices in the industry. The results show that very few companies have contingency plans for early to mid-level employees. Lastly, the author conducted 76 employee psychological evaluations to measure personality and behavior traits. These traits were then compared to supervisory performance reviews of these employees. The results of this comparison suggest that high potential employees tend to showcase previous
leadership experience and also tend to be more outspoken and are also able to separate in their emotional bias from business decisions. Using these findings, the author provides an interview tool that employers can use to expand their talent pool in order to identify high potential candidates that may have been previously overlooked. The author recommends additional research in further developing the use of quantitative tools to evaluate early- career employees in order to more efficiently align resources within the shrinking talent pool.
	This study explored to what extent, if at all, there was a relationship between District
Sales Managers’ (DMs) emotional intelligence (EQ) and their behavioral style, at Phyogen, Inc. Research demonstrated that leaders with higher levels of emotional intelligence are rated as more effective leaders (Kerr, Garvin, Heaton, & Boyle, 2005; Rosete & Ciarrochi, 2005). The literature also shows that EQ can in fact be learned and developed (Bradberry & Greaves, 2003; Cooper, 1997; Dulewicz & Higgs, 2000; Dulewicz & Higgs, 2004; Goleman, 1998; Groves, McEnrue, & Shen, 2006). In addition, emotional intelligence has been found to have a direct association with transformational leadership (Barling, Slater, & Kelloway, 2000; Palmer, Walls, Burgess, & Stough, 2001; Brown & Moshavi, 2005). Transformational leadership was demonstrated to increase organizational innovation in the pharmaceutical industry (Garcia-Morales, Matias-Reche, & Hurtado-Torres, 2008). The objective of the study was to identify whether or not the resulting correlations between leadership behavioral style and level of EQ could be used to help Phyogen, Inc. with future leadership identification, as well as be used to help increase the level of EQ with its current DM population.
The population studied was District Sales Managers at Phyogen, Inc. with at least 1 year of experience. The DiSC® Classic 2.0 assessment was employed to measure District Sales Managers’ behavioral style and the Bar-On EQ-i® assessment was used to measure District Sales Managers’ 6 primary emotional intelligence scores. An Analysis of Variance (ANOVA) and Pearson’s Correlations were used to identify any possible relationship between behavioral style and emotional intelligence variables in this study.
Partial correlations were also employed to control for any effects associated with either age or gender.
The study did not demonstrate any direct correlation between overall leadership behavioral style (DiSC® Classic Pattern), and the corresponding level of emotional intelligence of District Sales Managers using the Bar-On EQ-i® assessment. However, this study did reveal that specific domains within the DiSC® behavioral classic pattern (D, i, S, C) positively or negatively correlated to specific areas of emotional intelligence. Results of the study may be helpful in future leadership identification, as well as development of current District Sales Managers as they deal with such changing and complex issues as comprehensive healthcare reform.
	The purpose of this dissertation was to describe the relationship that formal education, personality type, and mode of work style had on officer success for Adult Rehabilitation Centers Command (ARCC) officers within the Salvation Army Southern Territory (TSA- S). The study featured a quantitative, cross-sectional non-experimental census survey. The target population for the study was the 53 TSA-S officers appointed to Adult Rehabilitation Center (ARC) leadership positions at the 24 sites within the 15 states of TSA-S ARCC area of responsibility. The number of officers who participated in the study was 48. The dependent variable was officer success as determined by the ARCC Commander annual evaluation. Independent variables included: (a) individual levels of formal education attained at the time of the current study, (b) personality type as presented by a behavior assessment tool based on dominance, inducement, submission, and compliance (DISC), and (c) work style as represented by a Kolbe A assessment. No significant relationships were found between the independent variables formal education, personality type, and work style and the dependent variable success as determined in annual officer evaluation. The results indicated that a national study of command officers and their formal education would be of value. A study of secondary and tertiary factors affecting personality type and work style might further refine an understanding of command officer success.
Keywords: Formal education, Personality, Work style, Conation, The Salvation Army Adult Rehabilitation Command Centers, Salvation Army officers
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