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Executive Summary

Background
This summary introduces a new approach to psychometrics, 4G. Starting from a Jungian base, the model has been developed by Charles

Foster. The model represents key differences with other Jungian based approaches such as Myers Briggs (Briggs Myers 1998) and shows

empirical links to the Five Factor Model (FFM) and Big 5 approaches advocated by Costa and McCrae (1992) and Goldberg (1990)

respectively.

This executive summary is intended to present an overview of 4G in both a theoretical and empirical sense. The construction of the

model and accompanying instrument has been carried out by Charles Foster, whilst the empirical research and authoring of this document

has been undertaken by Bruce Lewin. Given this split of tasks and the starting point, the authors have been conscious of a need to

balance the theoretical model with the statistical rigours of classical test theory and accompanying empirical evidence. The data presented

comprises a total of 1,009 people, split between samples of 332, 301, 159, 101 and 116.

Along with offering a measure of personality on an individual basis, the key innovation within 4G is the ability to extend an understanding

of the individual on two levels. The first level is the ability to predict and articulate relationships between two people. Entitled Social

Relationships, these act as a discriminatory taxonomy which describe how people interact with one another and this then serves as a

basis for decision making within a variety of situations. Inherent within Social Relationships is the notion that, depending on the context

within which they are manifested, some relationships are more preferable, or require more effort than others. The second level is the

ability to understand cultures and group behaviours amongst larger numbers of people. Social Groups are the name given to this and

they facilitate the prediction and articulation of group behaviours. In the words of Snowden (2003), 4G is held to offer predictions and

descriptions "of human behaviour able to encompass multiple dynamic individual and collective identities acting simultaneously and

representing all aspects of perception, decision making and action."

The diagram represents 4G in its simplest form, looking at people and the quality of their relationships. As you can see, you have some

relationships that attract no effort and some that require significant effort. By both describing and predicting relationships between

people, it is possible to introduce a methodical and systematic framework by which to introduce a number of key interventions. 4G

introduces a new perspective, namely one of relationships and the prediction of group dynamics.
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The Instrument
4G is constructed of eight scales. The eight scales measure Intuition (4G N), Sensing (4G S), Thinking (4G T), Feeling (4G F), Extroversion

(4G E), Introversion (4G I), Irrational (4G Irr) and Rational (4G Rat). Given a total of 400 items, there is a split between two modes, a

Yes and a No mode. Each mode consists of the same list of 200 adjectives and accompanying descriptions, making a total of 400.

However, given that the same list is repeated over both modes, from a test taker's perspective, only 200 items are ever presented.

Candidates are given a free choice with which to make their responses on each mode. The Yes mode is answered in a positive sense,

'yes, this is me', whilst the No mode is answered from the position of 'no, this is not me'.

The administration of 4G is carried out entirely online. Candidates are emailed login information and accompanying test instructions.

Completion of the instrument usually takes between 30 and 40 minutes and there is no specified time limit.
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Reliability Data
Reliability ensures that an instrument can be relied upon and that the results it returns are consistent and as free from error as possible.

In the same way that a good watch is a consistent and accurate provider of the time, or that a thermometer reads temperatures correctly,

so too must a psychometric instrument provide an acceptable level of accuracy in the data it measures.

The supporting data on reliability looks at three measures, Cronbach's Alpha, Standard Error of Measurement and Test-Retest. Each one

is designed to examine a different aspect of 4G's reliability. The figures for Cronbach's Alpha provide a measure of the internal consistency

of the scales or units of measurement within 4G, an acceptable level is considered to be at least 0.7. Of the eight scales, the lowest

measured was 4G S with 0.82, while the highest was 0.90. The average or mean was 0.87 and the sample size was 332 people. A

second sample of 301 people found a mean of 0.86, the lowest scale being 4G S at 0.82 and the highest 4G F at 0.89, reflecting very

similar results to the first sample.

The Standard Error of Measurement (SEM) is a way of establishing the levels of random error within an instrument. In other words, if

4G was applied on a continuous basis, what sort of random fluctuations in the scores would be observed? Expressed as sten scores, the

lowest SEM figure was 0.01, the highest was 1.25 and the mean was 0.64. Additionally, we can be 95% confident that the SEM on all

eight scales was within 2 standard deviations. The sample size was 332. This pattern of relationships was repeated over a second sample

of 301. The lowest figure was 0.02, the highest 1.14 and the mean was 0.70. Again, we can be 95% confident that the SEM on all eight

scales was within 2 standard deviations.

Test-Retest is the third aspect of 4G's reliability. This measure ensures that the scales in the instrument are consistent and stable over

time. By correlating the scores from period 1 with period 2, this information can be obtained and figures greater than 0.70 are considered

acceptable. A sample of 159 people took 4G on two occasions with a gap of 1 month in between. The correlations between each of the

eight scales ranged from 0.72 to 0.82 with an average of 0.77. Accordingly, this third aspect of reliability is felt to be acceptable and

consistent.
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Validity Data
Whilst reliability seeks to demonstrate than an instrument is consistent in what it measures, validity is concerned with the question "is

this instrument measuring what you think it is measuring?" It is a way of judging the use of the instrument and its practical applications.

Construct Validity

The first example of the validity of 4G comes from construct validity. In other words, are the eight scales in the instrument consistent?

4G consists of eight scales and according to the theory, the respective pairs of Intuition/Sensing, Thinking/Feeling, Extrovert/Introvert

and Rational/Irrational all display negative correlations with one another. Correlations of -0.21 for 4G N & 4G S, -0.36 for 4G T & 4G F,

-0.73 for 4G E & 4G I and -0.72 for 4G Irr & 4G Rat are all significant at the 0.01 level. Therefore, we can be 99% confident that these

figures reflect a genuine statistical relationship and are not subject to chance. A second sample of 301 found similar relationships, all

significant at 0.01. 4G N & 4G S, -0.27, 4G T & 4G F, -0.25, 4G E & 4G I, -0.77 and 4G Irr & 4G Rat, -0.72.

Factor Analysis

The second example of the validity of 4G is demonstrated through the use of factor analysis. Factor analysis is a way of simplifying a

large amount of data and extracting underlying themes or variables. In order for 4G to be considered valid, each of the eight scales

must reflect a factor that is consistent with the theory and demonstrate a well reasoned argument for their results. The results of the

factor analysis carried out on the eight scales revealed a 6 factor solution. All of the eight scales were represented, with the smallest

factor loading or correlation being 0.90 (4G E) while the largest was 0.99 (4G T), the sample size was 332. A second factor analysis

found a similar set of relationships in a 6 factor solution. Factors 1 - 4 represented 4G N, 4G S, 4G T and 4G F had loadings of 0.99, 0.99,

0.99 and 0.99 respectively. Factors 5 consisted of 4G E & 4G I whilst factor 6 comprised 4G Irr & 4G Rat. Loadings were 0.93 and -0.94

for factor 5 and 0.92 and -0.93 for factor 6. This data is felt to both demonstrate the empirical validity of the eight scales within 4G but

to also offer support for the theory of 4G.

Convergent Validity

The third aspect of validity is convergent validity and this attempts to assess how good 4G is at predicting the scores of other instruments.

When both instruments are filled out at the same time, the term convergent validity is used. The first instrument used was the 120

item NEO IPIP (IPIP 2001, Johnson 2001). This is a copyright free equivalent version of the NEO PI-R (Costa and McCrae 1992) on which

it is based. The results indicated that 4G offers significant correlations with four of the NEO scales. Figures of 0.37 (4G N & NEO O), -0.51

and 0.58 (4G Irr, 4G Rat & NEO C), 0.60 and -0.50 (4G E, 4G I & NEO E) and 0.41 (4G F & NEO A) are all significant at the 0.01 level. The

fifth factor, NEO N has a relationship of -0.27 with 4G T, again significant at 0.01. These results indicate that on this basis, 4G offers a

series of significant relationships to the Five Factor Model (FFM) on which NEO is based. The sample size was 133.

The second instrument used to demonstrate the convergent validity of 4G was 16PF (Cattell 2003). Raymond Cattell, a British psychologist,

is the author of one of the world's most popular psychometric tests, 16PF. 16PF is designed to measure 16 core traits of personality.

Cattell began with 18,000 words used to describe personality and was able to reduce this list to represent just 16 traits of personality.

Again the IPIP version of 16PF was used and the sample size was 119 people. All the scales within 4G were found to have significant

relationships with 13 of the 16 16PF factors. 29 significant relationships matching the a priori hypotheses were found with 16PF from

a total number of 128 correlations.

A third instrument, the HPI or Hogan's Personality Inventory (Hogan 1995) was also used to establish convergent validity and a sample

of 101 undergraduates took part. The HPI contains 7 primary scales concerned with personality and 6 occupational scales such as Stress

Tolerance and Sales Potential. As with NEO and 16PF, the IPIP version of the instrument was used. 9 of the 13 scales in total show strong

relationships with 4G and are all significant at 0.01. Additionally, 2 other scales were significant at 0.05, Adjustment and Inquisitive.

Interestingly, eight of the scales correlated at 0.01 with both 4G E & 4G I. While there were other correlations, specifically with 4G Irr

& 4G Rat, this heavy emphasis on 4G E & 4G I was notable. Examples of these strong relationships included Ambition, 0.72 and -0.64,

Sociability, 0.70 and -0.71 and Sales Potential, 0.79 and -0.80, all with 4G E & 4G I and significant at 0.01. Overall, the relationships

between 4G and the HPI further demonstrate 4G's validity.

Criterion Validity

Criterion validity is a way of testing the data and outputs from 4G with real world criteria. The intention is to show how strong 4G is at

measuring and predicting aspects of an external scenario. It is common for psychometric instruments to offer correlations between their

own scale scores and an aspect of performance, leadership qualities or other externally measured criteria. This approach is not followed

by 4G for two reasons. The first is that no scale scores are available from 4G, instead users are presented with the results in the form
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of Social Profiles. Secondly, given 4G's ability to predict and measure Social Relationships, it is felt that demonstrating their validity

would be of far greater utility and go a long way to offering some empirical evidence for these ideas.

With the above in mind, two hypotheses were set up and subsequently tested. The key ideas behind the hypothesise were to propose

theoretical data points for the Social Relationships which could then be tested against individual's own experiences and responses. This

of course differs from comparing scale scores with external criteria but also reflects the derivative nature of Social Relationships and

specifically that there are no psychometrically derived data points associated with them.

Hypothesis 1 sought to establish a significant relationship between the proposed theoretical mean of each Social Relationship with the

corresponding empirically derived mean of the Social Relationship. The correlation coefficient between these two variables is 0.91,

significant at 0.01, illustrating a significant relationship and acceptance for hypothesis 1.

Hypothesis 2 sought to establish a significant relationship between the theoretical means of the Social Relationships with the level of

effort expended by each individual on their own Social Relationships. This hypothesis allows all of the data in the sample to be compared

on an overall basis, rather than using aggregate means for example. Accordingly, a relationship of 0.32 was found, significant at the

0.01 level, indicating the acceptance of this hypothesis.

Given the different approach taken to establishing the criterion validity of 4G, it is encouraging to see empirical support for the two

hypotheses, along with the accompanying statistical results. Accordingly, such data lays a firm base from which to establish 4G's real

world validity.
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Fairness
One other important psychometric property is that of fairness (freedom from systematic bias). In other words, is 4G bias against one

particular subgroup or another? This is of greatest importance when considering the legal implications of psychometrics and the use of

instruments in the workplace. It is generally accepted that in the context of selection, a 4/5ths bias or the 80/20 rule can be applied,

whereby if the proportion of the minority group reaching a cut-off point is less than 80% of the proportion of the majority group, then

the assessment instrument can be said to give rise to an adverse impact. This is reported in the UK by Baron and Miles (2002) and in

the US via the Uniform Guidelines on Employee Selection Procedures (1978). For the purpose of this document, subgroups are defined

via their age, sex and ethnic majority or minority membership.

On the basis of the definition above, 4G offers no significant bias against any subgroup. Furthermore, the small levels of bias that reside

within the instrument around sex and race are replicated in other studies and are felt to be consistent with those findings. In the UK,

Anderson and Ones (2002) write "using data from 504 participants, we found, encouragingly, that there were no large gender differences

across the three inventories examined. The standard deviations of the male and female groups studied were also quite similar. Ethnic

group differences were slightly larger, but still not large enough to cause concerns over adverse impact." The 4G data on sex shows a

small level of bias around the 4G T (6.4% to men) & 4G F (3.9% to women) scales, consistent with the findings of Feingold (1994) who

states "we can expect to find the largest differences... favouring women to occur in the Agreeableness domain". Regarding race, there

is a small difference of 1.83% favouring the ethnic majority on 4G N and a figure of -3.03% on 4G S, but this is felt to be well within

the 80/20 rule as above.

Accordingly, 4G can be judged to be psychometrically fair when considering the possibility of bias against age, sex and race. Furthermore,

the small differences found within the instrument are both well within the standard error of measurement and standard deviations of

the scales and are reflected via similar differences found by other researchers.
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Outcome
With the empirical data outlined in this summary and the accompanying new ideas of Social Relationships and Social Groups, it is our

view that 4G offers something new to the world of psychometrics. The best example of this can be seen via the scoring and interpretation

of 4G. By looking at individuals in a wider context via the Social Relationships, decisions are made via a systematic framework of

relationships and interactions, rather than through a linear and norm based 'cut-off' approach. Whilst admittedly this adds to the

complexity of 4G, one would be hard pressed to argue that the impact of relationships and group behaviour can be negated, particularly

when considering social and commercial environments (Kristof-Brown 2005). In fact, one might even argue that the lack of a group

and culturally based framework for predictable decision making (over and above that of the norm group) is the current blind spot of

existing approaches to measuring personality (Barrick & Mount 2005).

As with elements of the construct and convergent validity, the accompanying criterion validity goes a long way to providing testable

and empirical support for the theory behind 4G. The notion that relationships can be predicted and that specific 'types' of relationships

both exist and that one can be deliberately chosen over the other is both conceptually innovative and is well evidenced in the data and

test manual. Whilst other approaches to understanding relationship effort (Charker 2003), relationship context (Fiske 2004) and

interpersonal perception (Kenny 1999) exist, these have not outlined the definition, prediction and empirical testing of relationship

'types' or 'patterns' in a manner similar to 4G.

Perhaps a final thought with regards to the criterion validity of 4G is in trying to place it amongst the current trends and themes of

research into personality and behaviour. Building from Barrick, Mount and Judge's 2001 paper, further alignment between psychometrics,

assessment and various forms of fit are beginning to emerge. Of particular note is work by Kristof-Brown (2005) and Barrick and Mount

(2005), both of whom put forward some interesting and thought provoking themes for further inquiry. The areas of relevance and

potential synergy in these current areas evolve around the understanding of relationships with managers and co-workers as having a

mediating effect on fit (Kristof-Brown et. al. 2005). Barrick and Mount (2005) then cite the need to recognise the interactionist perspective

and broader context of behaviour, this is particularly the case when considering 'weak' situations. In other words, situations that are

loosely structured, these may be subject to a matrix based hierarchy and include aspects of self-directed working for example, all current

features of many contemporary (and complex) organisations. Again building on Barrick and Mount (2005) is the idea that motivation

plays a large part in levels of fit and performance. As a result, we might speculate that there may be links between levels of effort

expended on particular Social Relationships and corresponding correlations with motivation, although this is something to return to at

a later date.

"For describing personality, traits (and factors) may be very useful, but when explaining a person's behaviour and motivations, one

should probably ask for a much deeper theory." (Barkhuus 1999). In the same vein, Kruglanski (2001) compounds this notion by saying

that "Social psychololgy's status... has excelled as an experimental science, (but) the field has generally eschewed broad theorizing and

tended to limit its conceptualizations to relatively narrow, "mid-range" notions closely linked to the operational level of analysis." The

accompanying test manual seeks to demonstrate 4G's ability to shed further light on these ideas and where possible, provide the

evidence for a deeper understanding of behaviour and the role of psychometrics.
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