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ABSTRACT

The purpose of this study was to assess the concurrent validity of the Technical Test Battery (TTB) in a South African
telecommunications institution. The Technical Test Battery (TTB) was administered to a sample of 107 technical
officers. Their test scores were compared to the scores obtained from a job performance rating scale specifically
designed for this position on the basis of a thorough job analysis. The TTB demonstrated high concurrent validity
as an indicator of work performance for technical posts in the telecommunications environment. These results
suggest that the TTB may have a high predictive validity for performance in technical positions. The findings and
implications of the study are discussed.

OPSOMMING

Die doel van hierdie studie was om die samevallende geldigheid van die “Technical Test Battery (TTB)” in 'n Suid-
Afrikaanse telekommunikasie instansie te bepaal. Die TTB is op 'n steekproef van 107 tegniese personeel toegepas.
Die toetstellings is in verband gebring met die tellings van 'n werksprestasiemaatstaf wat spesifiek vir die pos
ontwikkel is op grond van 'n deeglike posanalise. Daar is bevind dat die TTB 'n hoé samevallende geldigheid as
aanduider van werksprestasie vir tegniese poste in the telekommunikasiebedryf toon. Dié resultate dui op 'n sterk
moontlikheid dat die TTB 'n goeie voorspeller van werksprestasie vir tegniese beroepe kan wees. Die bevindinge en

implikasies van die studie word bespreek.

Psychometric assessment tools are powerful instruments that
organisations can use to provide information on individuals and
to measure their success in the work context. Research has
shown that well-constructed psychometric instruments relate
well to work performance (Lindsay, 2000).

The South African labour situation has indisputably changed
dramatically in the last five years. This is the result of factors
such as the new Constitution, Act 108 of 1996 (Republic of South
Africa, 1996), the changed political dispensation and especially
the promulgation of legislation pertaining to labour. The
promulgation of Chapter Two of the Employment Equity Act 55
of 1998 (Republic of South Africa, 1998) has led users of
psychological tests and “other similar assessments” to become
increasingly concerned about the legitimacy of their use of
assessment procedures - especially in industry - for purposes
such as screening, selecting and identifying potential in job
candidates and/or existing employees.

The fact that reliability, validity, bias and fairness are
highlighted in Section 8 of the Employment Equity Act and the
need for being able to show “scientifically” that these criteria
have been met pose specific dilemmas in all the contexts in
which assessment is used (Lopes, Roodt & Mauer, 2001). The
cost associated with selection errors also warrants studies of this
nature: selection errors are not only costly to employers, but
also affect individual employees and South Africa’s economy as
a whole.

The business environment in which organisations have to
operate has become increasingly complex. Organisations are
confronted with ever-increasing uncertainty, turbulence and
change in their environment (La Grange & Roodt, 2001). The
telecommunications market in particular has had to face large
changes and challenges during the past ten years, and will
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continue to do so. Twenty years ago, stand-alone services
dominated this environment. Conventional voice telephony
accounted for the overwhelming majority of all communication
traffic. However, these services have now developed into
telecommunications markets in a highly competitive global
environment. This requires them to focus on mass-market
business products to which leading edge expertise must be
applied (Szlichcinski, 2001).

A prominent element in maintaining leading edge expertise is
the selection and development of people who are competent to
perform particular jobs. High selection validity translates into
considerable financial savings for most organisations. Hunter
and Schmidt (1982) conducted a study in the Pennsylvania Police
Department to determine the importance of ability testing at
entry-level jobs. They estimated that using tests of cognitive
ability as opposed to using no tests prevents a loss of a
minimum of eighty billion dollars per year. Even replacing
cognitive ability tests with any instrument of lower validity
would incur very high costs (Hunter & Hunter, 1984). In a study
conducted in South Africa, Muchinsky, Kriek and Schreuder
(2002) reported savings of R1,7 million in the first year for 80
insurance brokers who used a selection battery with a validity of
r=0,43.

A crucial element in maintaining productivity in organisations
is the selection of people who have the ability they require to
do the jobs they are hired to do (La Grange & Roodt, 2001).
According to Hunter and Hunter (1984), for most jobs, two
predictive instruments with high validity are cognitive and
psychomotor ability tests. Various studies conducted by Hunter
and Schmidt (1982) in governmental and in private
organisations suggest that ability tests are good predictors of
performance in the job and work success. Studies have also
shown that the ability tests that were reviewed were valid in
predicting job proficiency across all jobs (Hunter, 1980, 1981;
Schmidt, Hunter & Pearlman, 1981). In a more recent meta-
analysis, Schmidt and Hunter (1998) concluded that cognitive
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ability is one of the best predictors of job performance and
should form part of all personnel selection batteries. They
found a mean validity coefficient of r = 0.51 when cognitive
ability was correlated with work success across various job
families. Hunter and Hunter (1984) emphasise that ability is
probably the best predictor for entry-level hiring. Furthermore,
they state that for some jobs, specific ability assessment has
high validity, especially in positions where certain technical
abilities are necessary to perform the job. Thus, it is vital that
organisations conduct cognitive ability assessments in order to
maintain their competitive edge and to continue to provide
quality services.

It terms of the requirements of the Employment Equity Act
(Republic of South Africa, 1998), it is important that employers
should provide proof of the validity of the cognitive assessment
instruments they use for specific contexts or jobs. Test users and
employers can investigate the validity of a cognitive assessment
by means of concurrent and predictive validity studies,
depending on the situation and the availability of data.

Cascio (1998) distinguishes clearly between concurrent and
predictive studies. He uses time as a basis for this distinction. He
states that predictive studies are oriented toward the future and
involve a time interval during which events occur before the
criterion data are obtained. By contrast, concurrent studies are
oriented toward the current situation and there is no significant
time lapse between events and the time when the criteria data
are obtained. In the employment context, the difference can be
illustrated by asking two questions. In a concurrent design, the
question is whether the employee can do the job now, whereas
in a predictive design, the question is whether the employee will
be able to do the job in future (Cascio, 1998).

According to Cascio (1998), concurrent studies are oriented
toward the present and reflect only the status quo. However,
both designs involve a similar paradigm in which a
relationship is established between the predictor and the
criterion performance. Cascio (1998) adds that, with cognitive
ability tests, concurrent studies are often used as substitutes
for predictive studies. Owen and Taljaard (1996) point out that
their review of empirical comparisons of the validity estimates
of cognitive ability tests (both predictive and concurrent
designs) indicated that, at least for these measures, the two
types of designs do not yield significantly different estimates.
They state that the passage of time between the measurement
of the predictor and the measurement of the criterion does not
significantly influence the validity coefficient. By contrast,
Guion and Cranny (1982) caution that, on both conceptual
and practical grounds, these different validity designs should
not be considered equivalent or interchangeable across all
situations. They state that without explicit consideration of
the influence of uncontrolled variables in a given situation,
one cannot simply substitute a concurrent design for a
predictive one. In the light of this limitation, Cascio (1998)
emphasises the importance of conducting cross-validation
studies within the predictive context before predictive validity
can finally be assumed.

It can be concluded that concurrent validity studies do provide
valuable information on the relationship between predictor and
criterion variables, but that concurrent validity studies should
not be used as a substitute for determining predictive validity. In
addition, concurrent validity studies provide valuable
information on the relationship between test performance and
current work performance, thereby contributing to the
diagnostic value of a test.

Aim of study

The aim of this study was to determine the concurrent
validity of the Technical Test Battery (TTB) as an indicator of
work performance in a large South African telecommunica-
tions company.

METHOD

Participants

This research, using a concurrent validity design, was conducted
in a large telecommunications company in South Africa. The
population consisted of 140 technical officers who were
geographically distributed throughout South Africa. The
following five regions were represented: Bloemfontein, Western
Cape, Durban, Port Elizabeth and Gauteng. The sample
consisted of 107 technical officers who were available for
testing. The sample was divided more or less equally in terms of
the five regions, but there were fewer officers from the
Bloemfontein group. The regional composition of the sample is
set out in Table 1.

TABLE 1
SAMPLE DIVIDED BY REGION

Region N %

Bloemfontein 10 12,1
Western Cape 26 22,9
Durban 24 20,0
Port Elizabeth 22 23,6
Gauteng 25 21,4

Table 2 sets out the biographical information for the sample.
Of the technical officers, 106 were male. Only one female
was available for inclusion. The ages of the technical
officers ranged from 19 to 49, with a mean age of 32,33
years. The racial distribution (33,6% Coloureds, 31,4%
White, 16,4% African and 12,1% Asian) reflects the cultural
diversity of the South African business community. The
languages spoken were fairly evenly divided: 35,7% of the
respondents were English-speaking, 41,4% were Afrikaans-
speaking, and 16,4% fell into the “other” category (African
and Asian languages). The level of education ranged from a
Grade 6 certificate to a Grade 12 certificate. For 47,9% of the
sample, the highest educational level was a Grade 12
certificate. Of the sample, 25% had an educational level lower
than Grade 12. Of the group, 20% had obtained a qualification
higher than a Grade 12. The average job experience of the
respondents was eight years.

TABLE 2
BIOGRAPHICAL INFORMATION ON THE RESPONDENTS

N =107 Age Ethnicity English  Educational
language level

19-28 26,6%

29-32 25,0%

33-35 21,9%

36-49 26,6%

Coloured 33,6%

White 31,4%

African 16,4%

Asian 12,1%

English 32,9%

Other 60,7%

Grade 12 level 48%
Lower than Grade 12 level 25%

Higher than Grade 12 level 20%
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Measuring instruments

Measures of criterion performance are necessary in almost all
personnel application fields. Criteria are needed to assess the
effectiveness of personnel selection procedures, organisational
training programmes, job design efforts and many other
personnel-related actions and interventions (Cascio, 1998).

In the next section, the use of criterion measures, as well as
predictor variables, is discussed to indicate their relevance in
this study.

The criterion measure

Saville & Holdsworth (Pty) Ltd (SHL) developed a criterion
questionnaire for the position of technical officer in a
telecommunications environment. The questionnaire contained
questions to elicit background information (the personal
information of the person completing the questionnaire),
instructions (the aim of the study and instructions on how to rate
each employee) and the 37 items on which the employee should
be rated. The questionnaire was based on information from a job
analysis conducted using the Work Profiling System (WPS). The
WPS is an integrated job analysis system in which information is
collected about a job in a structured way, using questionnaires.
The information is then analysed by means of a computer to
meet a number of information objectives, including a profile of
the required job tasks and a profile of the human attributes
required to complete the specified tasks. Respondents, typically
job holders, are required to identify eight to ten key categories of
job tasks that are important for achieving their objectives from a
selection presented on cards. For each category chosen, a set of
specific task statements is then rated on two scales to define
precisely the amount of time devoted to the activity, and its
importance to achieving the job objectives. Further information
is collected by means of specific questions relating to the job
environment, including questions about responsibilities and
accountabilities. The information obtained is analysed via
computer to reveal the critical job elements required to achieve
the objectives, as well as the human attributes required for
effective job performance (Saville & Holdsworth (Pty) Ltd, 2001).

The criterion questionnaire contained the following dimensions:

® managing tasks (activities such as planning, implementing,
co-ordinating and evaluating);

® managing people (activities such as supervising or directing,
motivating others, disciplining and liaising);

e receiving information (activities such as collecting
information by active listening, gathering information from
devices and using instruments, as well as using one’s senses);

o working with information (activities such as assessing and
evaluating, analysing and interpreting, as well as
calculating);

® communicating (activities such as influencing and advising,
presenting, briefing, representing and selling); and

® physical activities (physical activities such as responding
physically by movements with the hands or feet, performing
physical tasks by climbing and working with equipment and
machinery) .

The reliability coefficient for the criterion questionnaire was
calculated using Cronbach’s Coefficient Alpha. The reliability
of the criterion ranged from r = 0,80 to r = 0,96. The criterion
questionnaires were given to the human resources consultants
involved in this study in all five regions. These human
resources consultants then distributed the questionnaires to
the line managers who supervised the employees in the
sample. The supervisors were given clear instructions,
provided by SHL, about the completion of the questionnaires,
as well as background information on the reasons for and
significance of the study. Supervisors were required to rate
their employees using a number of statements relating to the
above criteria. They rated the employees on a five-point scale,
ranging from 1 (Unsatisfactory performance) to 5
(Outstanding performance).

The supervisors had to complete the rating of the employees
within a month after the questionnaires had been handed
to them. The completed questionnaires were then collected
by the human resources consultants and sent back to SHL
for processing.

The predictor variable

The TTB is one of a range of ability tests developed by SHL
specifically for use in assessment in a technical environment. It
consists of a series of sub-tests particularly suitable for the selection
and development of individuals in technically or practically
oriented jobs. The emphasis in the TTB is the assessment of relevant
work-related skills. The TTB tests have been designed to measure
the core abilities required in a wide range of technical occupations.
Job analysis of a variety of such posts has shown that verbal,
numerical and visual skills are often key attributes associated with
successful job performance (Saville & Holdsworth (Pty) Ltd, 1991).

Five tests from the TTB were used to assist in this assessment:
Verbal Comprehension (VT1.1), Visual Estimation (ET 3.1),
Technical Understanding (VTS5.1), Numerical Reasoning (NT6.1)
and Fault Diagnosis (FT7.1).

Verbal Comprehension (VT1.1)

The VT1.1 measures vocabulary and basic word skills using
language that reflects the requirements of technical
occupations. It is appropriate for use with apprentices in
engineering, building and other industries. The question types
include sentence completion, word meanings and likes and
opposites. The language used in the test has been chosen to
reflect that which respondents may encounter in a technical
working environment. The test consists of 36 items, which are
presented in a multiple-choice format with five alternative
answers. The time limit for completing the test is 12 minutes
(Saville & Holdsworth (Pty) Ltd, 1991).

Visual Estimation (ET3.1)

The ET3.1 measures spatial perception and the ability to draw
accurate visual comparisons between various components. It is
particularly suitable for craft and operator level jobs involving
basic design and assembly work. The test consists of 36 items in
a multiple-choice format with five alternative answers. The time
limit for completing the test is 10 minutes (Saville & Holdsworth
(Pty) Ltd, 1991).

Technical Understanding (VT5.1)

The VTS.1 measures the ability to understand written passages
containing the type of material likely to be found in a typical
technical setting, such as machine manuals and operating
instructions. Candidates are required to read a number of
paragraphs and answer questions to test their understanding.
The test consists of 36 items in a multiple-choice format with
five alternative answers. A time limit of 20 minutes is given
(Saville & Holdsworth (Pty) Ltd, 1991).

Numerical Reasoning (NT6.1)

The NT6.1 measures skills with numbers, with the emphasis on
understanding, reasoning and recognising shortcuts to reach
solutions. Items relating to production methods, for example,
enhance the relevance of the test for technical staff. Candidates
may use a calculator. The test consists of 25 items in a multiple-
choice format with five alternative answers. The test has a time
limit of 12 minutes (Saville & Holdsworth (Pty) Ltd, 1991).

Fault Diagnosis (F17.1)

The FT7.1 assesses the ability to identify faults in logical
systems. No specialised knowledge is required. The candidate is
given a number of sequences representing various processes
and must locate which particular process in each sequence is
not working as specified. The test consists of 36 items presented
in a multiple-choice format with five alternative answers. The
test has a time limit of 18 minutes (Saville & Holdsworth (Pty)
Ltd, 1991).
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The internal consistency reliability coefficients for all the TTB
tests were calculated using Cronbach’s Coefficient Alpha. The
reliability coefficients of the tests ranged from r=0,78 to r = 0,92
(Saville & Holdsworth (Pty) Ltd, 1991).

Various validation studies have been conducted by Saville &
Holdsworth (Pty) Ltd (1991) to obtain the inter-correlations
between the sub-tests of the technical test battery. One
particular study was conducted on a sample of engineering
apprentices (N = 89). The results have shown high correlations
between all the sub-tests.

Another study was conducted in the telecommunications
environment was conducted to assess the effectiveness of the
TTB in the selection for the position of future Demand
Forecasters. Demand Forecasters are employees who investigate
the future need for telecommunications in various
organisations. Consistently high correlation coefficients were
found between the predictors. The inter-correlations ranged
fromr=0,38 to r = 0,54. The correlations between the predictors
and the criteria ranged from r = 0,23 to r = 0,42 (Saville &
Holdsworth (Pty) Ltd, 2000).

Procedure

The TTB was administered to job incumbents in the position of
technical officer at a large telecommunications organisation.
There was no specific prescribed order for the battery
administration. A qualified psychometrist employed by the
telecommunications organisation administered the assessment
battery as per standardised method suggested by SHL. This
process entailed starting with the administration of the first
verbal (VT1.1) sub-test, thereafter administering the first
numerical sub-test (NT6.1), followed by the visual estimation
sub-test (ET3.1), followed by the second verbal sub-test (VT5.1)
and concluding with the fault-finding sub-test (FT7.1).
According to Saville & Holdsworth (Pty) Ltd (2002), the best
practice is to assess a maximum of 20 candidates per assessment
session. Therefore approximately 15 to 20 candidates were
assessed per session. The instructions for the subtests were read
from the instruction cards per sub-test in a standard fashion,
emphasising the strictness of the test conditions and what the
candidates should expect from the tests. There were also example
questions which were presented before each sub-test for
candidates to practise on to ensure that they had understood the
instructions for the test. This standardised instructional routine
was followed for the entire test battery and for every group that
was assessed (Saville & Holdsworth (Pty) Ltd, 1991).

All the raw data from the tests were collected and organised into
a workable format. To enable comparisons to be drawn,
biographical details such as age, educational level, race and
language were also recorded.

Raw data from the five subtests were available for a final sample
of 107 subjects.

Data analysis

The statistical techniques used included descriptive statistics,
where the means, standard deviations, skewness and kurtosis
coefficients were calculated. Product-moment correlation
coefficients were calculated to provide a detailed analysis of the
relationship between the various predictors and the criterion
scores. A canonical correlation was calculated to analyse the
simultaneous relationship between the multiple independent
and dependent variables that formed part of the study. Multiple
regression analysis was used to determine the significance of the
relationship between the multiple independent variables and the
composite dependent variable which was used.

The main difference between multiple regression and canonical
correlation is that in multiple regression there is only one
combination of variables, because there is only a single variable
to predict on the other side of the equation. In canonical

correlation, however, there may be several variables on both sides
and there may be several ways to recombine the variables on both
sides to relate them to each other (Tabachnick & Fidell, 1989).

RESULTS

The descriptive statistics on the variables that were included in
the research are set out in Table 3. All the variables comply
reasonably well with the basic requirements for conducting
parametric statistical analyses.

TABLE 3
DESCRIPTIVE STATISTICS

Mean Std. Deviation Skewness Kurtosis

PREDICTORS

Verbal Comprehension 19,947 8,388 -0,125 -1,029
Visual Estimation 16,856 5,959 -0,062 -0,804
Technical Understanding 19,614 8,114 -0,004 -0,793
Numerical Reasoning 10,275 3,926 -0,004 -0,362
Fault Diagnosis 15,974 7,154 0,390 -0,189
CRITERIA

Managing task 3,472 0,881 -0,058 -0,348
Managing people 3,579 0,835 -0,044 -0,757
Receiving information 3,222 0,744 0,227 -0,317
Working with information 3,409 0,748 0,133 -0,493
Communication 3,660 0,712 -0,343 0,120
Physical activities 3,630 0,754 -0,125 -0,188

The zero-order correlation between the criteria and the
predictors is set out in Table 4. Overall, the correlations between
the tests and the criterion dimensions were moderate to high,
and positive.

TABLE 4
CORRELATION OF THE CRITERIA AND THE PREDICTORS

N =107 VT1.1 ET3.1 VTS.1 NT6.1 FT7.1 Test Tot

Managing tasks ~ 0,272** 0,084  0,222*  0,245%* 0,266** 0,291*
Managing people 0,330** 0,187*  0,302** 0,207** 0,339** 0,395**
Receiving info  0,481%* 0,238%* 0,424** 0,407** 0,329%* 0,490**
Working with info 0,411** 0,170 0,333** 0,360** 0,362** 0,432%*
Communicating  0,317** 0,189** 0,296** 0,270** 0,300%* 0,354**
Physical activities 0,346** 0,193%* 0,283** 0,274** 0,255** 0,374**
Criteria Total 0,413%* 0,218%  0,370** 0,350** 0,324** 0,438**

Abbreviations:

VT1.1: Verbal Comprehension NT6.1: Numerical Reasoning
ET3.1: Visual Estimation FT7.1: Fault Diagnosis
VTS.1: Technical Understanding

** Zero Order Correlation significant at the p < 0,01 level
* Zero Order Correlation significant at the p < 0,05 level

The zero-order correlations on the test total ranged from r = 0,17
to r = 0,48. High statistically significant correlations were
reported on “Receiving Information” and the predictors. The
overall moderate to high positive correlations between the
criterion dimensions and the test dimensions indicate that the
test battery will be valuable in the prediction of work
performance and can be used in a diagnostic context.

Principal component analysis was performed to determine the
underlying structure of the test dimensions and the criterion
dimensions with regard to the research sample.
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Table S sets out the results of the principal component analysis
of the TTB. The sample size was adequate, according to the
Kaiser-Meyer-Olkin measure of sampling adequacy (0,82). One
component was greater than unity, indicating a uni-dimensional
structure that accounts for 66,458 % of the total variance. The
component matrix provides the loadings of each test dimension
on the uni-dimensional component solution. The results of the
principal component analysis suggest that a general factor
underlies the TTB, namely general technical ability (GTA).

TABLE 5
PRINCIPAL COMPONENT ANALYSIS: INDEPENDENT VARIABLES

Kaiser-Meyer-Olkin measure of sampling adequacy: 0,823

Total variance explained:
Initial Eigenvalues

Component Total % of Cumulative
variance %

1 3,323 66,458 66,458

2 0,732 14,646 81,104

3 0,429 8,588 89,692

4 0,325 6,505 96,196

5 0,190 3,804 100,000

Component Matrix:

Component
1
Verbal Comprehension 0,869
Visual Estimation 0,695
Technical Understanding 0,904
Numerical Reasoning 0,813
Fault Diagnosis 0,779

Table 6 sets out the results of the component analysis of the
criterion measure. The sample size was adequate, according to
the Kaiser-Meyer-Olkin measure of sampling adequacy (0,90).
One component was greater than unity, indicating a uni-
dimensional structure that accounts for 80,105 % of the total
variance. The component matrix provides the loadings of each
criterion dimension on the one-component solution. The results
of the principal component analysis suggest that there is a
general factor that underlies the criterion measures. Thus, the
supervisor’s ratings of behavioural performance appeared to be
supported by a general underlying performance component that
explained most of the variance in respect of these scores.
Theoretically, this is in line with what can be expected when
behavioural performance is assessed in the workplace (Cascio,
1998). However, the strong interrelationships that were obtained
between the criterion dimension scores may signify bias in the
ratings in terms of the “halo” effect (Cascio, 1998).

The results of the canonical correlation analysis are set out in
Table 7. Only one variant was statistically significant (0.04)
and loaded high on all the independent variables 1-1 VT1.1
(0,924), VT5.1 (0,829), NT6.1 (0,828), FT7.1 (0,779) 1-1, except
on ET3.1, which had a moderate loading of 0,477. Variant one
also loaded high on the dependent variables - Managing tasks
(0,608), Managing people (0,737), Receiving information
(0,945); Working with information (0,880); Communicating
(0,656) and Physical activities (0,585). The independent
variables explained, on average, 61,2% of the X-component of
the first variant. The dependent variables explained, on
average, 55,4% of the Y-component. The canonical correlation
between the X- and Y-components was r = 0,537. Furthermore,
it seems that the independent variables explained, on average,
17,6% of the Y-component. The dependent variables explained
16,0% of the X-component.

From the above, it is clear that there is a strong relationship
between all the independent and the dependent variables.

TABLE 6
PRINCIPAL COMPONENT ANALYSIS: DEPENDENT VARIABLES

Kaiser-Meyer-Olkin Measure of Sampling Adequacy: 0,900
Total variance explained:
Initial Eigenvalues

Component Total % of Cumulative
variance %
1 4,806 80,105 80,105
2 0,366 6,102 86,207
3 0,324 5,404 91,611
4 0,266 4,440 96,051
5 0,157 2,615 98,667
6 0,080 1,333 100,000

Component Matrix:

Component
1
Managing task 0,839
Managing people 0,928
Receiving information 0,906
Working with information 0,953
Communication 0,859
Physical activities 0,881
TABLE 7

CANONICAL CORRELATION OF THE PREDICTOR
(TESTS) WITH THE CRITERIA

Correlations of original measure with Canonical Correlation

Variant Variant Variant Variant Variant
1 2 3 4 5

Independent Variables
(X-component)

1 Verbal 0,924 -0,016 0,339 -0,103 -0,141
Comprehension

2 Visual n 0,477 0,711 0,198 0,038 0,474
Estimation

3 Technical 0,829 0,337 0,136 0,364 -0,216
Understanding

4 Numerical 0,828 0,289 -0,329 -0,195 -0,287
Reasoning

S Fault Diagnosis 0,779 -0,084 -0,134 0,216 0,566

Average 61,2% 14,2%  6,0% 4,5% 13,8% Total 99,7%
percentage

variance

Average 17,6% 1,7% 0,4% 0,1% 0,2% Total 20,0%
percentage

residue

Dependent Variables
(Y-component)

6 Managing tasks 0,608 -0,326 -0,055 0,271 -0,207

7 Managing 0,737 0,098 -0,035 0,505 0,190
people

8 Receiving 0,945 0,065 0,258 0,120 -0,029
information

9 Working with 0,880 -0,137 0,031 0,082 0,237
information

10 Communi- 0,656 0,044 0,037 0,433 0,031
cating

11 Physical 0,585 0,166 0,407 0,023 0,141
activities

Average 55,4% 4,1%  5,1% 7,8%  3,6% Total 76,0%
percentage

variance

reported

Average 16,0% 0,5% 0,4%  0,2% 0,07% Total 17,17%
percentage

residue

Canonical 0,537 0,352 0,283 0,184 0,136
Correlation

F-value 1,49 0,94 0,76 0,56 0,52
F-value < 0,05 0,040 0,550 0,721 0,813 0,667
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The multiple regression technique was used to investigate the
relationship between the independent and dependent variables.
In a multiple regression analysis, several independent variables
(instead of just one) are combined to predict a value on a
dependent variable for each subject (Tabachnick & Fidell, 1989.
For the purposes of this study, this technique was used to analyse
the relationship between the TTB and the composite criteria.

Table 8 shows that the multiple correlation between the
predictor (the independent variable) and the criteria (the
dependent variables) was r = 0,417. This correlation was
statistically significant (F = 19,382; p < 0,000) and explained
17,4% of the variance of the total performance score.

Table 8 suggests that Verbal Comprehension is the only unique
predictor of the criterion variable and that none of the other
predictors were statistically significant in terms of the
uniqueness of the contribution they made toward predicting the
criterion variable. These results confirmed the high inter-
relatedness and uni-dimensionality of the predictor variables, as
depicted in the results of the factor analysis and canonical
correlation analysis. Thus, there was evidence of a strong uni-
dimensional relationship between the predictors and the
criterion variables.

TABLEE 8
MULTIPLE REGRESSION ANALYSIS: TECHNICAL TEST BATTERY

Variance Analysis: Predictor

Source of Sum of D.f. Mean F P
Variation Squares Square
Multiple R: 0,417 Regression 7,519 1 7,519 19,382 0,000

Multiple R Square 0,174
Adjusted R Square 0,165 Residual 35,689 92 0,388
Standard Error of 0,623
the Estimate
Total 43,208

Variables in the Regression Equation

Independent Unstandard Standard  Standard- T P
Variable ised Error ised
Coefficient Coefficient
Beta Beta
(Constant) 2,859 0,164 17,429 0,000
Verbal 0,033 0,007 0,417 4,403 0,000

Comprehension

Variables Excluded in the Regression Equation

Independent Variable  Beta In T P Partial
Correlation
Visual Estimation 0,043 0,405 0,686 0,042
Technical Understanding 0,104 0,664 0,508 0,069
Numerical Reasoning 0,077 0,579 0,564 0,061
Fault Diagnosis 0,132 1,163 0,248 0,121

**p<0,01 level

DISCUSSION

The aim of this study was to determine the concurrent
validity of the TTB in a telecommunications environment.
Although a rather small sample of 107 respondents was used,
statistically significant results were reported that point toward
concurrent validity.

The results of this study indicate that the TTB would be valuable
in predicting work performance. However, this finding needs to
be confirmed with a separate study on the predictive validity of
the TTB.

The factor analysis and canonical correlation analysis results
indicated that both the independent and the dependent variables
can be considered one-dimensional in terms of what is measured.

The first variant from the canonical correlation analysis results
loaded high on both the independent and the dependent variables,
pointing toward a strong relationship between the one-dimensional
independent and the dependent variables. Thus one can conclude
that general technical ability, as measured by the TTB and a
behaviourally based general work performance measure for a
technical environment, show strong positive interrelationships. The
multiple regression analysis also indicated that there is a significant
relationship between the predictors and the composite criteria.

The above results indicate that the TTB is a good indicator of
work performance in the telecommunications environment and
could be used for diagnostic and development purposes and
probably for selection purposes. The high correlations obtained
between the TTB and the selected work performance criteria are
consistent with previous findings such as those of Saville &
Holdsworth (Pty) Ltd (2000).

It is of the utmost importance that individual potential and
human capital should be the main focus of South African
organisations if these organisations want to develop and
prosper economically. Especially when one takes into account
new legislation, it is evident that when high potential
individuals are identified, then any time, effort and resources
expended on them will have a much higher return on
investment than when organisations appoint employees in a
haphazard manner (Muchinsky et al, 2002; Hunter & Schmidst,
1982; Lopes et al, 2001).

Limitations

One of the limitations of the study is the extent to which work
performance ratings by supervisors are biased. The results
point toward the possibility that the ratings in this study were
biased in terms of the halo-effect. This would have a negative
impact on the validity of the criterion measure and would
inhibit the strength of the relationship between the TTB and
the criterion measure.

The research is limited to the position of a technical officer and
the results may not apply to other technical positions. Although
the findings could, to a certain extent, be generalised to similar
jobs that have more or less the same content, more validity
evidence is required before the TTB can be used as a diagnostic,
development and selection tool for other technical jobs in the
telecommunications environment.

Recommendations

It is recommended that further research be conducted to
determine the concurrent and predictive validity of the TTB for
technical positions in more than one context. An important
factor in criterion-related validity research is not only the
validity of the measure in question, but also the validity of the
criterion measure. The validity of the criterion measure could be
promoted considerably if the people who are responsible for
conducting performance ratings are sensitised to the effect of
bias on ratings. According to Cascio (1998), the stability and
validity of a criterion measure can be enhanced if more than one
rating is conducted per person. This could be achieved by
conducting multiple ratings over time and/or by using data from
multiple sources (e.g. supervisors, peers, subordinates).
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