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Introduction

In the present study, the construct validity of the JMT was 
investigated. Empirical analysis of construct validity was performed 
at different steps. In a first step, the scales in a test were examined 
using exploratory factor analysis (EFA). The derived factor model was 
compared to a theoretical model of the test scale ('internal' construct 
validity). Since the JMT instrument is possibly the only recruitment 
instrument currently available for the sole purpose of occupational 
recruitment endeavors, it seems necessary to investigate further 
the construct validity through applications of different statistical 
methods. It is expected that the theoretical and practical purposes 
of the JMT instrument will offer greater applicability towards 
considerations pertaining to the potential of each ‘to-be-recruited’ or 
recruited individual to develop professionally within the particular 
position involved. All the ten main scales, taken together with the 
three subscales for each, were developed from pre-existing clinical 
and occupational instruments/questionnaires employing items to test 
various aspects of personality attributes.

In a second step, the exploratory factor model was related to 
external characteristics with particular relevance to the examined 
test ('external' construct validity). In general, external features are 
measured using selected instruments, but the feature scan also 
be real conditions such as job position or work function [1]. A 
useful description of 'external' construct validity is provided, if the 
exploratory factors are well related to external features or ratings.

A distinction between 'internal' and 'external' construct validity 
implies an important basis for the design of this study. Similarly, the 
term of construct validity as a superior concept of validity was an 
important aspect for a few studies to be analyzed in this report. For 
example, it has been emphasized that all validity is basically some form 
of validity and constitutes the fundamental meaning of validity [2,3]. 
Not seldom, construct validity is studied by means of convergent/
divergent correlation matrices, but less often, such methodology for 
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evaluation is used in, for example, predictive criterion analysis, as is 
the case in this report.

In previous studies [4,5], concurrent and predictive validity 
of the JMT have been outlined for the JMT instrument. From a 
methodological point of view, it was important that the factor analysis 
was performed on a well-defined sample of participants with relatively 
similar work functions and job positions, and who had responded 
to the JMT due to similar purposes. A further criterion was a large 
sample size of the selected group.

The purpose of the study was to analyze the concept validity of the 
scales in the JMT using EFA. The derived exploratory factors were 
to be compared to the theoretical model of the JMT, and also, their 
ability to predict job performance was investigated.

Methods and Materials

Participants

From a norm group (N=12,650) for the JMT, a target group 
for the factor analyses was selected. This selection had a focus on 
private business executives (N=3411), and who answered the JMT 
when being recruited. For comparative reasons, the remaining 
more heterogeneous grouping (N=9,239) was also included into the 
analyses as a control group.
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The JobMatch Talent (JMT) is a person oriented test with a focus upon working life. The test consists 
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between corresponding factorings were high (mean = 0.70). Furthermore, correlations between the 
exploratory factors and job performance ratings were high (mean =0.36). It should be emphasized that 
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theoretical factors. They were externally valid and predictive of job performance.
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The gender distribution of the norm group was 40.0% women 
and 60.0% men. The corresponding figures for the target group were 
38.3% and 61.7%, respectively, and for the control group 40.6% and 
59.4%, respectively.

In addition, a previous study was used for analysis of 'external' 
construct validity for the exploratory JMT factors. This group 
consisted of recruited persons (N=258) [5].

Instruments

The JMT is a person-oriented test with a focus on working life 
and consists of ten main scales, and each main scale having three 
underscores. The main scales (A-J) have the following designations: 
Work structure (A), Personal drive (B), Stress-index (C), Decision 
characteristics (D), Activity (E), Drive (F), Acting (G), Tolerance 
(H), Social interest (I), Communication (J). Table 1 below contains a 
complete list of the JMT scales.

Reliability of the JMT scales was based on the norm group. For the 
main scales, the mean of Cronbach's alpha .80 (SD=0.042), and also 

the median value was 0.80. For the 30 sub-scales, the mean of alpha 
was .71 (SD=0.046), and median value was 0.72 [5].

Furthermore, a questionnaire (containing 11 items) for leaders' 
ratings of job performance of recruited persons was used for analysis 
of the predictive validity of the exploratory model of the JMT. The 
ratings of leaders' were categorized into three indices: (1) Productivity 
and motivation, (2) Quality and structure of performed work, (3) 
Interpersonal skills. Reliability of the indices ranged between 0.75 - 
0.90 [5].

Design

A procedure for analyzing construct validity in JMT was based on 
conditions (as below) for the exploratory and theoretical factors. If the 
conditions were fulfilled, conclusions could be drawn about similarity 
between an exploratory and theoretical model of the JMT.

The exploratory factors should meet the following conditions:

1. Consistent loadings and a clear factor structure over groups
2. Clear expected (convergent) or non-expected (divergent) 

correlations with'external' criteria (prediction of job 
performance)

3. Clear convergent / divergent correlations with the theoretical 
factors (if the exploratory factors differed from the theoretical)

Statistical analyses

The 30 sub-scales in the JMT were included in exploratory factor 
analyses over selections in the norm group. Extraction of factors was 
done with Principal Component Analysis (PCA). Orthogonal rotation 
was chosen in order to facilitate interpretation of correlations between 
exploratory and theoretical factors.

Correlations (Pearson) were calculated between exploratory 
factors and other scales and concepts. Differences between mean 
values of convergent and divergent correlations were tested with 
independent t-test. In order to counteract negative and positive 
divergent correlations to balance each other in calculating averages, 
all of the t-tests were performed with absolute values of divergent 
correlations. As a result, an average of divergent correlations could 
have an'unfavorably' high value when being compared to a convergent 
average value (always based on the positive correlations in this report).

Moreover, since the distribution of Pearson correlations is not 
normally distributed, Fisher's z-transformation of the correlation 
values was used for complementary t-test comparisons.

Results

Descriptive statistics such as mean values, spread, skewness and 
flatness for the JMT Scales are found in the Jansson and Winge [5] 
study. The presentation of analyses of concepts in the JMT has been 
divided into two main sections:'internal' and'external' construct 
validity.

Analysis of 'internal' construct validity

Three types of analyses have been performed to analyze JMT's 
internal conceptual structure: (i) exploratory factor analyses, 
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(A) Work structure (a1) Focus on planning

(a2) Focus on details

(a3) Focus on order

(B) Personal drive (b1) Self-motivation

(b2) Optimism

(b3) Mood stability

(C) Stress-index (c1) Self-control

(c2) Resilience

(c3) Concentration ability

(D) Decision characteristics (d1) Thoughtfulness

(d2) Willpower

(d3) Persistence

(E) Activity (e1) Physical energy

(e2) Mental energy

(e3) Need for speed

(F) Drive (f1) Winning instinct

(f2) Vision

(f3) Development motivation

(G) Acting (g1) Sphere of influence

(g2) Power of initiative

(g3) Risk taking

(H) Tolerance (h1) Concurring image

(h2) Tolerant attitude

(h3) Trust in others

(I) Social interest (i1) Displayed consideration

(i2) Diplomacy

(i3) Contact creating

(J) Communication (j1) Force in communication

(j2) Communicativity

(j3) Openness
Table 1: The JMT scales with short denotations (a1, a2, a3 etc.).
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(ii) reliability of the exploratory factors, and (iii) correlations between 
the exploratory factors and the corresponding theoretical factors.

In order to compare exploratory with theoretical factors, a decision 
rule was used assuming that if two or three subscales were found in 
an exploratory factor, this factor was considered to be compatible with 
the corresponding theoretical factor.

Exploratory factor analyses

The initial factor analysis for the target group of privately employed 
managers showed eight factors. Mainly, the differences between the 
theoretical factor structure could be summarized in three points. 
Firstly, a combination of the factors B, F and G appeared. Secondly, 
the D factor was represented by a single subscale along with a subscale 
from the A factor. Thirdly, factors A, C, I and J were supplemented 
with one or two subscales from other main scales than the target scale. 
The exploratory model could be described as follows: A': Structure of 
Work, BFG': Productivity, C': Stress Index, ad': Strategic Behavior, E': 
Activity, H': Tolerance, I': Social Interest, J': Communication.

Four exploratory factors - A', C', I', J' - added one or two individual 
subscales. To the factor A' (Work Structure) Concentration Ability 
(c) and Endurance (d) was added. The factor C' (Stress-index) was 
expanded with Mood stability (b) and Non-development motivation 
(f). Furthermore, the factor I'(Social interest) was expanded with 
Concurring image (h). Finally, the factor J'(Communication) was 
supplemented with Willpower (d) and Contact creation (i).

For the target group of private managers, 0 27 (out of 30) diagonal 
factor loadings at (intersections of theoretical and exploratory factors) 
were greater than 0.50. The 3 other diagonal loadings were between 
0.43-0.48. There were 6 (out of 210) cross loadings which were greater 
than 0.40 (5 in the range 0.40-0.49 and one in the range 0.50-0.59). 
Table 2 below provides a detailed summary of the factor loadings for 
the group of private managers.

An addition, the EFA performed on the control group showed very 
similar results to those from the target group. It should be emphasized 
that loadings >0.40 differed on average 0.0047 between groups 
(means for these loadings were 0.6627 and 0.6673, respectively). 
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Exploratory factors
MT scale A’ BFG’ C’ Ad’ E’ H’ I’ J’
a2 0.75
a3 0.55
c3 0.48
d3 0.54
b1 0.56 0.49
b2 0.51 0.57
f1 0.69 0.44
f2 0.82
g1 0.43
g2 0.44 0.49
g3 0.57
c1 0.61
c2 0.67
b3 0.77
f3 -0.59
a1 0.85
d1 0.85
e1 0.86
e2 0.52 0.48
e3 -0.42 0.61
h2 0.71
h3 0.70
i1 0.81
i2 0.79
h1 0.89
j1 -0.45 0.66
j2 0.81
j3 0.55
i3 0.73
d2 0.56

Table 2: Exploratory model of the JMT with eight factors for the target group of private managers (N=3,411).
Note. Factor loading <.40 are not shown. Yellow marking: two or three subscales in an exploratory factor, belonging to same theoretical main scale; 
Light blue marking: single subscale apart from its theoretical main scale.
Denotations for the exploratory factors: (A’) Work structure, (BFG’) Productive behavior, (C’) Stress index, (ad’)Strategic behavior, (E’) Activity, (H’) 
Tolerance, (I’) Social interest, (J’) Communicative behavior.
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Measurements associated with model fit were similar for the two 
groups: KMO was between 0.83-0.85; communalities (averages of 30 
subscales) were between 0.69-0.71; explained variance was between 
71.5% -73.7%.

Reliability of the exploratory factors

The reliability of the exploratory factors, based on Cronbach's 
alpha, was similar to the corresponding theoretical values. The mean 
of alpha for the exploratory factors was 0.80, which was the same value 
as for the theoretical model [5]. See Table 3 for detailed description.

Analysis of 'External' Construct Validity

Relationship between theoretical and exploratory factors

Weighted factor scores were calculated for the orthogonal 
exploratory factors. Corresponding composite scores were calculated 
for the theoretical factors by means of an unweighted mean sum of 
sub-scales.

The correlations between exploratory and theoretical factors were 
divided into convergent (expected) and divergent (non-expected) 
relationships based on matching concepts. Correlations were 
calculated for the target group and the control group. The results 
unequivocally showed that correlations between convergent factors 
were clearly higher than were they between divergent. For the target 

group of private managers, the mean of convergent correlations was 
0.70 (SD=0.15), and for divergent correlations the mean value was 
0.16 (SD=0.12), and for the control group, the corresponding values 
were 0.70 (SD=0.16) and 0.17 (SD=0.13), respectively. See Table 4a 
below.

The variation of convergent and divergent correlations was plotted 
over the exploratory factors and was found to be fairly uniform. The 
distance between the two categories of relationships was relatively 
constant. See Figure 1 below, where the correlations show absolute 
values.

Absolute values were used for statistical testing of difference between 
convergent and divergent correlations. Testing of differences(t-test) 
between convergent and divergent correlations was based on Fisher's 
z transformation.For both groups, outcomes of the tests wasclearly 
significant (p<.001) (Table 4b).

Relationships with ratings of job performance

The exploratory factors were correlated with three predictive 
criteria, all concerned with leaders' ratings of job performance: 
(i) Productive action, (ii) Quality and structure at work and (iii) 
Collaborative ability (N=258).

The results showed that the correlations between the exploratory 
factors and the predictive criteria were almost equal to the 
corresponding values for the theoretical factors. The mean of the 
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Group

Exploratory factors Target(n=3,411) Control(n=9,239) Number of subscales Mean number of items per scale

(A’) Work structure .770 .799 4 6.3

(BFG’) Productive behavior .886 .907 7 7.1

(C’) Stressindex .823 .832 4 7.8

(ad’) Strategic behavior .736 .758 2 6.6

(E’) Activity .740 .767 3 7.0

(H’) Tolerance .743 .754 2 5.6

(I’) Social interest .713 .757 3 6.2

(J’) Communicative behavior .801 .827 5 4.8

Exploratory factors

JMT Main scales A' BFG' C' ad' E' H' I' J'

(A) Work structure 0.66 -0.10 0.04 0.63 -0.05 -0.13 0.08 0.02

(B) Personal drive 0.23 0.53 0.48 -0.04 0.21 0.40 -0.06 0.14

(C) Stress-index 0.30 0.13 0.77 0.11 -0.04 0.24 0.02 -0.17

(D) Decision characteristics 0.42 0.21 0.22 0.45 0.07 -0.13 -0.24 0.19

(E) Activity -0.08 0.22 -0.12 -0.23 0.83 0.08 -0.13 0.31

(F) Drive 0.07 0.83 0.00 -0.04 0.37 -0.11 -0.17 0.21

(G) Acting -0.23 0.57 0.23 -0.08 0.35 0.21 -0.29 0.27

(H) Tolerance -0.03 -0.11 0.20 -0.08 -0.04 0.68 0.56 -0.10

(I) Social interest -0.01 -0.06 -0.02 0.03 -0.03 0.16 0.93 0.16

(J) Communication -0.02 0.21 -0.12 -0.21 0.20 -0.01 -0.31 0.82
Table 4a: Correlations between the ten theoretical main scales (A–J) and the eight exploratory factors (A’–J’) for the target group of private 
managers (N=3,411)
Note.: Markings denote: ‘Yellow’: two or three subscales from the same main scale, ‘Green’: single subscale.

Table 3: Standardized values for Cronbach’s alpha of the exploratory factors in the JMT across groups (N=12,650).
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correlations between the ratings and the exploratory predictors was .36 
(where factor C', stress index, was not included). The corresponding 
value for the theoretical factors was 0.37 [5]. Expected (convergent) 

and non-expected (divergent) correlations were reported in Table 5a 
below, where all convergent correlations were greater than 0.30.
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Group Statistics

Group Assumed 
correlations

N Mean SD SE Mean

Target Convergent 11 0.936 0.344 0.104

(n=3,411) Divergent 69 0.163 0.130 0.016

Control Convergent 11 0.936 0.369 0.111

(n=9,239) Divergent 69 0.170 0.136 0.016

Independent t-tests

Group Equal variances Levene's Test for Equality of Variances t-test for Equality of Means

F p t df p Mean 
Difference

95% CI of the Difference

Lower Upper

Target 
(n=3,411)

assumed 30.266 .000 13.778 78 .000 0.773 0.661 0.885

not assumed 7.375 10.460 .000 0.773 0.541 1.005

Control 
(n=9,239)

assumed 29.012 .000 12.876 78 .000 0.765 0.647 0.884

not assumed 6.812 10.437 .000 0.765 0.516 1.014

Figure 1: Plot of assumed convergent and divergent correlations (n=80) over the exploratory factors, 
across groups.

Table 4b: Descriptive (upper part) and analytical statistics (lower part) across groups of assumed convergent and divergent correlations (n=80) 
between theoretical and exploratory factors; correlations were transformed to Fishers z based on absolute values.

Predictive criteria

JMT Exploratory factors Productive behavior Quality and structure of work Interpersonal skills

(A’) Work structure 0.09 0.33 0.04

(BFG’) Productive behavior 0.40 -0.02 -0.19

(C’) Stressindex -0.06 0.35 0.01

(ad’)Strategic behavior 0.37 0.00 -0.09

(E’) Activity -0.09 -0.10 0.30

(H’) Tolerance -0.29 -0.04 0.42

(I’) Social interest 0.35 -0.04 -0.21
Table 5a: Correlations between predictive criteria of job performance and summed values from exploratory factors of the JMT (N=258).
Note. The markings show assumed convergent correlations (medium sized values ≥.30).Correlations ≥.123 are significant at p<.05 (2-tailed).
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The variation of convergent and divergent correlations was plotted 
over the predictive criteria and the exploratory factors, respectively. 
Although divergent correlations show a slightly more uneven spread 
over the exploratory factors, the distances between the two categories 
of correlations were relatively similar. The same pattern of convergent 
and divergent correlations was found over the predictive criteria. See 
further in Figure 2 below.

The mean of convergent correlations was 0.36 (SD=0.041) and 
0.08 (SD=0.079) for divergent (using absolute values). Test of the 
difference was based on Fisher’s z-transformation, although the effect 
of such transformation was marginal since the highest correlations 
were around 0.40.The difference between convergent and divergent 
values was highly significant (p<0.001). See Table 5b for anaccount 
of these results.

Discussion

The study was conducted in two phases. The first included 
exploratory factor analysis that gave the same result for the target and 
control group. In the second 'external' phase, the resulting exploratory 
factors were examined with respect to predictive validity, and in 
relation to the theoretical factors.

Relationships with external criteria

The construct validity in the JMT was confirmed by the analytical 
procedures based on convergent and divergent correlations. The 
results consistently showed strong significant differences between 
these two types of relationships. The exploratory factors had the same 
predictive ability that previously had been found for the theoretical 
factors [5]. Furthermore, a similarity was found between the 
theoretical and exploratory factors, and the convergent correlations 
between the eight exploratory and the theoretical factors were high.

The mean of convergent correlations between the criteria for job 
performance and JMT's exploratory factors was 0.36 (N = 258). This 
value can be seen as predictive criteria validity. This, in its context, high 
value [6] matched well with the corresponding value of the theoretical 
factors (calculated from [5]). Furthermore, the exploratory factors in 
general had the same reliability (Cronbach's alpha) as the theoretical 
factors.

In comparison, the results were consistent with a recent study of 
construct validity, where the JMT scales were related to customized 
scales from the IPIP (see 'JMT-IPIP Correlations', 2018). In the latter 
study, the average correlation between the JMT and IPIP scales was 
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Group Statistics

Assumed 
correlations

N Mean Std. 
Deviation

SE Mean

Fisher's z
(absolute values)

Convergent 7 0.378 0.047 0.018

Divergent 17 0.085 0.080 0.020

Independent t-test

Equal variances Levene's Test for Equality of Variances t-test for Equality of Means

F p t df p Mean 
Difference

95% CI of the 
Difference

Lower Upper

Fisher's z 
(absolute values)

assumed .830 .372 8.940 22 ,000 0.293 0.225 0.360

not assumed 11.081 18.873 ,000 0.293 0.237 0.348
Table 5b: Descriptive (upper part) and analytical statistics (lower part) of assumed convergent and divergent correlations (n=24) betweenpredictive 
criteria of job performance and JMT’s exploratory factors; correlations were transformed to Fishers z based on absolute values.

Figure 2: Plot of convergent and divergent correlations (n=24) over JMT’s exploratory factors and predictive criteria of job performance, respectively.
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0.65 (95% Confidence interval: 0.61, 0.69). The median value was 
0.67. This indicated that this type of construct validity in the JMT was 
sufficient-to-superior.

Number of factors

The stability of the proposed exploratory model with eight factors 
seemed good. In all, the results showed that a factor analysis model 
with eight factors could be described as well adapted to data, and 
that it exhibited similar patterns of loadings across two groups. 
Nevertheless, there remains reason to question whether or not the 
exploratory factor model could not have maintained the initial ten 
factors, but with some alteration of the partition of the 30 sub-scales. 
In the literature, similar problems have been investigated.

In Loehlin& Goldberg [7], two studies analyzed the impact 
additional factors had upon the existing factors in a model. Two 
kinds of effects were discussed. One effect was whether an increased 
number of factors gave rise to a hierarchical effect upon any existing 
factor. For example, would a factor like BFG' (Productive behavior) be 
influenced? The other effect was whether an additional factor instead 
gave rise to a new concept. Extensive analyzes indicated that the 
second option occurred. Such an effect was found in this study, where 
an increase in the number of factors, with one or two, had no effect 
on e.g. BFG' (this analysis was not reported in the Result section). The 
factor BFG'remained intact.

Broad and narrow concepts

A restructuring of the 30 subscales of the JMT was done by the 
exploratory factor analysis. From being influenced by ten theoretical 
concepts/factors, the subscales were subsumed into an eight factor 
model. The smaller number of factors caused that some factors 
became broader, i.e. more subscales were included, while a few other 
factors became narrow, and some remained unchanged.

In general, a main scale maybe characterized as broad, and 
the facets/subscales as narrow [8]. Studies have shown some 
contradictory results regarding the ability of concepts to predict the 
dependent variable. Both broad and narrow concepts have proved to 
be effective in various ways [8,9]. In the present study, two combined 
factors emerged, one with broad features, BFG' (Productive behavior), 
and another with narrow characteristics, ad' (Strategic behavior). 
The latter factor consisted of two separate sub-scales, while the first 
contained seven subscales. In terms of predictive ability, it was found 
that the exploratory factors BFG' and ad' were essentially as effective 
as the corresponding theoretical main scales, when predicting job 
performance [5].

The consistency of the correlations between exploratory and 
theoretical factors must be emphasized also in relation to broad 
and narrow concepts. The two exploratory combination factors 
BFG' (Productive behavior) and ad' (Strategic Behavior) correlated 
only with the theoretical main scales they were composed of. This 
distinguishing feature therefore did not depend on the broadness 
and narrowness, respectively, of each factor. In addition, some of the 
exploratory factors had been supplemented by single subscales from 
other main scales than 'their own'. This was for A' (Work structure), 
C' (Stress index), I' (Social interest) and J' (Communicative behavior). 
For these four exploratory factors, the additional sub-scale(s) became 
a customized complement instead of an independent object or 
substitute. In formal terms, these exploratory factors became broader, 

but this did not affect the assumed convergent correlation with the 
corresponding theoretical main scale. The additional single sub-scale 
of these four factors did not correlate with their original theoretical 
main scale, but instead contributed to providinga semantic nuance 
to the meaning of the exploratory factor that became their new 
inheritance.

Moreover, this study showed that the confluence of related 
concepts into a broad concept retained a shared predictive ability, if 
the individual scales turned out to be predictive of job performance. 
This observation can be contrasted with the analyzes by Hastings and 
O'Neill [10] that were conducted with broad and narrow concepts 
for the prediction of job performance on personality. They showed 
that while broad concepts, like Big Five, were poor predictors of 
some aspects of job performance, the facets of the larger concepts 
performed better.

A conclusion that could be drawn from their (above) analyzes, and 
the present study, where in a broad or joined concept is predictive only 
if the (most or all) individual factors of the concept are predictive. 
This conclusion presents an interesting object for further research.

In sum, a crucial result of this study was that the two models of 
JMT's test structure were formally different, but functionally similar. 
This similarity was based on (i) highly correlated concepts between 
the theoretical and exploratory factors, using a MTMM-based 
method, and on (ii) same high validity to predict job performance. 
Behind the predictive ability of the exploratory model was the finding, 
that predictivity of JMT main scales was preserved when the scales 
became broad, or narrow. Thus, both broad and narrow exploratory 
factors had high predictive accuracy.

Conclusion

The focus of this study was construct validity for the ten theoretical 
scales presented in the JMT. Based on analyzes of 'internal' and 
'external' construct validity, the following three main conclusions may 
be drawn:

Firstly, the exploratory model with eight-factor presentation 
showed a good adaptation to data and stability across the target and 
control groups.

Secondly, the eight exploratory factors showed good predictive 
criterion validity for job performance. Mean values of the correlations 
were similar to the corresponding high values from studies with the 
ten theoretical factors.

Thirdly, there was a strong relationship between the eight 
exploratory and the ten theoretical factors. The exploratory factor 
structure seemed to be relevant for the theoretical model of the JMT.

Limitations

The measurement invariance of the factor structure across the target 
and control group was not tested at levels configuration, loadings, 
intercepts and residual variances of the latent factors [11].
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