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INTRODUCTION
General	Cognitive	Ability	(GCA),	as	originally	defined	by	Spearman	
in 19041 is interchangeably referred to as logical reasoning, the abil-
ity to learn or process information, forge new insights, understand 
instructions, solve problems and to discern meaning in confusion. 
More recently, General Cognitive Ability in literature is similarly 
defined	as	logical-,	verbal-,	numerical-	and	spatial-	reasoning2; and 
the ability to learn3,4. Schmidt3	states	that	any	two	or	more	specific	
cognitive aptitudes together e.g., memory, problem solving, vari-
ous	reasoning	skills	and	perceptual	skills,	can	be	classified	as	GCA.	
Psychologists often refer to GCA as intelligence, which may create 
confusion as ‘intelligence’ refers to genetic potential, and GCA is 
believed by most to go beyond that3,5. General Cognitive Ability 
lies in using genetic potential to reason, to problem solve and to 
learn, abilities which fall under executive functioning as described 
by various authors6–9. Diamond6:136 describes executive function as 
a “family” of cognitive processes consisting of inhibitory control, 
working	memory	and	cognitive	flexibility,	with	higher-level	execu-
tive functions being planning, reasoning and problem solving. The 
link between GCA and executive function is evident, as reasoning 
and problem solving – which form the foundation of GCA – are 
classified	as	higher-level	executive	functions6–10.

Occupational therapists are trained in the evaluation of cognitive 

abilities and they perform these assessments in adults in a variety of 
practice	fields	(including	vocational	rehabilitation)	to	determine	how	
impairment or aptitude in cognitive ability impact on occupational 
performance11. One such cognitive ability, which has been closely 
linked to occupational performance, is executive function. 
In	relation	to	the	field	of	work	and	employment,	Bade	stated	that	

“executive functioning in the workplace refers to the interplay of in-
tellect, perceptions and reasoning to perform day to day functions in 
the areas of problem solving, initiation, self-monitoring, multi-tasking, 
shifting between tasks, inhibition, abstract reasoning, planning and 
organization”7:389. She concluded that executive functioning, and more 
specifically,	reasoning	and	problem	solving,	are	“critical	in	all	types	of	
work as they are the basis of being able to perform complex tasks 
whether one is a CEO, a trades worker...”7:389. Regardless of whether 
reasoning and problem solving are labelled executive function or 
GCA, both aspects are critical components in job performance. In 
fact, executive function is considered a predictor of job performance 
and successful job training at all levels of employment2,4,12–14. 
Other	specific	cognitive	abilities’	predictive	value	for	job	per-

formance	is	of	little	benefit	as	stated	in	studies	by	Ree	and	Earles15 
and Schmidt3.	In	the	work	done	by	these	authors,	specific	aptitudes	
or cognitive abilities versus overall GCA are compared in terms 
of	predictive	value	for	job	performance,	and	findings	indicate	that	
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Introduction: Occupational therapists perform assessment of cognitive abilities, including executive functions, in adults in a variety 
of practice fields. In vocational rehabilitation, these assessments are performed to determine how impairment in cognitive ability 
impacts on occupational performance. Executive function is understood to be cognitive processes associated with inhibitory control, 
working memory, cognitive flexibility, planning, reasoning and problem solving. The Hirebright Cognitive Ability Test (H-CAT), a general 
cognitive ability measuring instrument developed for pre-employment screening, has not been validated for clinical use in South Africa. 
Methodology: The aim of this study was two-fold: first, to evaluate the content validity of the H-CAT through content expert rating 
and item-objective congruency (IOC). Secondly, the researchers evaluated the convergent validity of the H-CAT through correlating 
scores of the H-CAT with an existing measure, the Raven Standard Progressive Matrices (SPM), using retrospective data from the 
Hirebright database. 
Results: Item-objective congruency calculation yielded results indicating acceptable content validity (IOC values from 0.60 to 0.80) 
in the majority of the items (43/45) in the H-CAT. In a sample of N=20, correlation of the Raven SPM raw scores and the H-CAT raw 
scores yielded evidence (r = 0.89; p = 0.00) for convergent validity.
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the	prediction	validity	of	GCA	is	higher	than	any	specific	aptitude	
on its own. Schmidt3 further comments on how one cannot ignore 
scientific	evidence	about	GCA	and	emphasises	 the	 fact	 that	 the	
value of GCA in predicting work performance is often ignored in 
the	field	of	industrial	psychology.	As	reported	by	Sackett	et	al.16, 
no predictive bias was found in the vast number of studies stating 
that GCA predicts work performance and they concluded that 
the question on whether GCA predicts work performance can be 
regarded	as	settled	scientifically.	

General Cognitive Ability or executive functioning, is not just a 
predictor of work performance and job training, but has also been 
linked to predicting the possibility of work injuries occurring3,16-18. 
Thus, knowledge of executive functioning can be utilised both for 
assessing and predicting work performance, as well as contributing 
to injury prevention in industries with high work injury rates.  
Occupational	therapists	working	in	the	field	of	vocational	re-

habilitation in South Africa, receive referrals for both evaluations 
to determine a person’s ability to perform their own or alternative 
occupations after illness or injury as well as referrals for pre-emp-
loyment work evaluation. Pre-employment work evaluation is part 
of injury prevention and absenteeism management in the workplace, 
and is understood to imply the evaluation of an individual’s ability to 
meet essential job demands as part of a hiring process19. 

The second author experienced an increase in referrals in clinical 
practice for healthy individuals for occupational therapy pre-emp-
loyment work evaluation from 2014. These healthy individuals were 
applicants applying for job vacancies, thus evaluations on a pre-emp-
loyment level were required to determine whether the individual 
would be able to cope with the demands of the job being applied 
for. With increased levels of referrals, the need for basic pre-emp-
loyment measuring instruments, especially in the cognitive domain 
became evident. This element of work-related cognitive evaluation 
for healthy individuals was therefore incorporated into a separate 
entity within the author’s practice, named Hirebright (Pty) Ltd20. 

Despite the value of knowing applicants’ level of GCA and exe-
cutive functioning to pre-empt job performance and job training and 
to reduce work injury rates, no formal locally developed measuring 
instruments of GCA and executive functioning were available for 
the South African working population. Tests which are available, 
only measure intelligence and Intelligence Quotient (IQ).     

Initially, the Hirebright team used the Raven’s Standard Pro-
gressive Matrices (SPM)21 to assess applicants’ executive function 
at pre-employment level. The Raven SPM is a 60-item, non-verbal 

measuring instrument, with known psychometric properties21-23 that 
provides information about an individual’s capacity for analysing and 
solving problems, abstract reasoning, and the ability to learn. The 
non-verbal approach of the Raven SPM is believed to reduce cultural 
bias and an appropriate option for the South African population 
where language barriers could negatively affect test results if verbal 
skills were part of the instrument24. In addition, the Raven SPM may 
be administered to both individuals and groups, and makes valid 
and reliable evidence-based inferences to work performance and 
training success21. No other local low-cost instruments were avai-
lable but purchasing Raven SPM scoring sheets from international 
suppliers made the offering of this test to clients expensive. Thus, 
the Hirebright team decided to develop their own executive func-
tion test, the H-CAT (Hirebright Cognitive Ability Test) to reduce 
the operational costs of the evaluations and thereby making their 
pre-employment services more affordable to the South African 
market. The H-CAT team consisted of the second author, who is 
an occupational therapist with a Masters Degree in Occupational 
Therapy in Vocational Rehabilitation, an actuary and an IT develo-
per who managed the development of the on-line test application. 
The objectives of the H-CAT measuring instrument development 
were to measure logical, verbal and abstract reasoning in a working 
population to establish levels of general cognitive ability.

THE HIREBRIGHT COGNITIVE ABILITY TEST 

Item generation:
As the main elements of executive function is reasoning ability and 
the	ability	to	learn,	the	Hirebright	team	considered	the	definitions	
of ‘reasoning’ and ‘ability to learn’ when applied to a work situation. 
Reasoning is used to draw conclusions in order to solve problems 
and make decisions25. On the other hand, the ability to learn work 
habits and rules in complex tasks is the process of acquiring novel 
ways of thinking, and modifying established forms of thinking. 
Ropovik10 stated that learning is exhibited in the ability to success-
fully transfer the acquired problem solving skill to a new situation. 
The holistic assessment of reasoning skills may therefore indicate 
an individual’s ability to problem solve and learn, which are also the 
main characteristics of GCA and executive functions measured by 
occupational therapists4,9,10,25. 

The main component in test construction during item de-
velopment, was to analyse and compare the conceptual base of 
various tests purporting to measure GCA (See table 1 below). 

Aspects of Cognition Wonderlic (USA) Ravens SPM (USA)
Revelian-OneTest 
(Australia)

Rubiks-Logiks (UK)
Mettl’s Cognitive  
Ability Test (India)

Analytical reasoning ✓ ✓ ✓

Logic reasoning (mathematical) ✓ ✓ ✓ ✓ ✓

Non-verbal / Abstract reasoning ✓ ✓ ✓ ✓

Verbal reasoning ✓ ✓ ✓ ✓

Ability to learn ✓ ✓ ✓

Problem solving ✓ ✓ ✓ ✓

Understand instructions ✓ ✓ ✓ ✓

Table I: Comparison matrix to analyse cognitive aspects of five General Cognitive Ability Tests
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These included the Wonderlic Personnel Test (formerly known as 
Wonderlic Cognitive Ability Test) developed in the USA26,27. Raven 
Progressive Matrice’s developed in the USA21,23, Revelian Onetest 
developed in Australia28, Cubiks Logiks developed in the UK29, 
and Mettl’s Cognitive Abilities Assessment developed in India30. A 
comparison matrix (see Figure 1 on page 8) was drawn up to analyse 
the different components of cognitive aptitudes measured in each 
test. In addition, the developers considered whether the tests were 
‘verbal’ or ‘non-verbal’ orientated, the number of test items, time 
allowances, whether they require proctoring, and whether they 
could	be	administered	in	a	group	setting	or	not.	All	five	of	these	
tests are available to clinicians for on-line administration23,27,29-31.  

Based on this review the objectives of the H-CAT were met by 
including the following: items measuring logical reasoning, which 
measure the ability to form conclusions based on rational, systematic 
mathematical procedures; items measuring verbal reasoning which 
measure the ability to solve word problems, using the content of 
statements to draw conclusions; and items measuring abstract 
reasoning which measure the ability to solve problems using visual 
information and diagrams. During the development stage, occupa-
tional	therapy	peers	and	expert	occupational	therapists	in	the	field	
of vocational rehabilitation were consulted to establish information 
on usability, e.g., ease of administration, of the test.

Instrument Construction:
The instrument was constructed to measure GCA within the known 
domains of logical reasoning, verbal reasoning, and abstract reason-
ing. Once the occupational therapist administering the test logs 
into the internet-based H-CAT system with the client, an example 
of the test administration is displayed on the screen and the client 
gives consent to complete the test, as well as for the results to be 
shared with the referring party.  

The H-CAT consists of three subsections with 15 multiple 
choice items each, measuring:
1. logic reasoning (forming conclusions based on rational system-

atic series based on mathematical procedures);
2. verbal reasoning (solving problems around words – using

content of statements to make conclusions); and
3. abstract reasoning (solving problems using visual information

and diagrams).
The individual items require the client to solve a set problem and se-
lect an answer from three or four possible answers presented visually 
via the computer screen to the client. The average time to complete 
the 45 items on the instrument is 30 minutes based on the online 
system that captures time of completion of all clients completing the 
on-line H-CAT. The instrument was therefore programmed to allow 
clients 60 minutes to complete the assessment. The scoring of the 
H-CAT is automatically compiled by Hirebright’s online system and
a score and description of the results are available to the assessor on 
completion of the instrument. One mark for each correct answer
is given and a raw score is calculated out of 45. The score is then
processed to a score (out of 100) which is the processed score. The
value of the processed score is that the score can be compared across 
various industries to develop normative data.

Development of the H-CAT was completed and the instrument 
is currently a commercially available, internet-based, subject-com-
pleted, occupational therapist supervised measuring instrument. 
The instructions and response options of H-CAT is currently avai-
lable in English, Afrikaans and isiXhosa, with translation to other 
official	 languages	of	 South	Africa	 in	 progress.	At	 present,	 South	
African H-CAT industry norms have been developed for profes-

sional	occupations	(e.g.,	requiring	a	professional	qualification	such	
as engineers and accountants) and elementary occupations (e.g., 
requiring	no	qualification	such	as	general	 labourers	and	machine	
operators)	as	classified	by	the	International	Standard	Classification	
of Occupations (ISCO-08) standard32. Normative values are conti-
nuously updated within the online system and the processed score 
of the client is then automatically compared to the industry norm 
that they have been tested on.

Rationale and Significance:
The impetus of this study derives from the fact that to date the 
H-CAT has been used commercially in Cape Town, alongside a
valid and reliable instrument, the Raven SPM, in pre-employment
measurement by Hirebright. On clinical examination, the raw scores 
of these tests yielded a clinical agreement, e.g., candidates obtain-
ing high scores on the Raven SPM also obtained high scores on the
H-CAT. In addition, employers reported an agreement between H-
CAT processed scores with job performance in supervisor-scored
commercial performance appraisal structures.

Given the clinical agreement, the researchers performed formal 
analysis on retrospective data available from the Hirebright database 
to statistically determine the validity of the measuring instrument. 
Validity in a measuring instrument is the extent to which an instru-
ment measures the construct it purports to measure33,34. Validation 
of an instrument involves collecting and analysing instrument item 
data to evaluate the accuracy with which the instrument measu-
res what it intends to measure. Content validity of an instrument 
“examines how well an assessment represents all aspects of the 
phenomenon being evaluated or studied”34:155, i.e., is the content of 
the	instrument	an	accurate	reflection	of	the	construct?	Convergent	
validity is the extent to which the score of an instrument measuring 
a	specific	construct,	positively	relates	to	scores	from	an	existing	
instrument measuring the same construct34. 

The researchers therefore evaluated content and convergent 
validity as an initial step towards determining the validity of the 
H-CAT in the South African context as a measure of for GCA for
pre-employment screening.

METHOD 
This study was approved by the Stellenbosch University Health 
Research Ethics Committee (ref nr N17/10/109) and all participants 
provided informed consent prior to participation. The two objec-
tives of the study outlined below were addressed across two phases. 
The methodology will be discussed for each phase.
Objective 1: To evaluate the content validity of the H-CAT through 
calculating the item-objective congruence (IOC) for each test item.
Objective 2: To evaluate the convergent validity of the H-CAT by 
correlating evaluation raw scores from the H-CAT to evaluation 
raw scores obtained from an existing, validated instrument, the 
Raven SPM, in a working population. 

Phase 1: The content validity of the H-CAT 
Item-objective congruence (IOC) scoring was used to evaluate 
content validity35,36. A group of content experts rated individual 
test items to evaluate congruency with the instrument objectives 
as outlined by Hirebright in the development of the H-CAT35,36. 

Population, sampling and recruitment:
A	convenient	sample	of	five	content	experts36 were recruited via 
telephone and e-mail communication. Occupational therapists with 
knowledge and skill in cognitive evaluation and work evaluation, and 
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with	more	than	five	years’	clinical	work	experience	were	included.	
There were no exclusion criteria.

Data collection and management:
The experts were required to rate the 45 individual H-CAT test 
items toward calculating the item-objective congruence (IOC) 
value35,36. The content experts were asked to score each item on 
a three-degree scale as follows:
• -1: the test item is clearly not measuring the constructs of CGA

(incongruent)
• +1: the test item is clearly measuring the constructs of CGA

(congruent)
• 0: not clear if the constructs of CGA has been measured in the

test item (questionable).

Data analysis:
During data analysis, the IOC value for each item was calculated by 
dividing the sum of the scores from each expert by the number of 
content experts35,36. Satisfactory content validity is demonstrated 
with a calculated IOC value of > 0.535. 

Phase 2: The convergent validity of the H-CAT
To address the second objective, the researchers used a quantita-
tive, cross-sectional, retrospective design. An important strength 
of most retrospective databases is that they allow researchers to 
examine a phenomenon as it occurs in routine clinical practice37. 
Retrospective databases may provide large study populations, al-
lowing	for	examination	of	specific	subpopulations	such	as	employees	
working in a variety of jobs. In addition, retrospective databases 
provide a relatively inexpensive and expedient approach37 for an-
swering questions posed by decision-makers such as prospective 
employers who are interested in using the instrument for their 
pre-employment screening processes. 

To evaluate the convergent validity of the H-CAT, the resear-
chers used data from the Hirebright database where both the H-
CAT and the Raven SPM were performed on the same employees 
to	determine	the	correlation	coefficient	(r)	between	these	scores.	
Correlation (r) was calculated between overall scores for the H-
CAT and Raven SPM out of 45 and 60 points respectively.

Population, sampling and recruitment:
From the Hirebright database retrospective data, the researchers 
included a convenient sample of H-CAT and Raven SPM evalu-
ation scores obtained between January and October 2017. This 
convenient sample on 20 evaluation scores resulted from assessing 
individuals for pre-employment and job performance purposes, 
using both the H-CAT and Raven SPM in clinical practice. The 

groups consisted of males and females between ages 20 to 50 that 
were employed or applying for employment. The group included 
employees/prospective employees across a variety of job settings. 
The	job	settings	included	information	technology,	finance,	health	
care and architecture (see Table III on page 8). All individuals in the 
group resided in the Western Cape.

Data collection and management:
Relevant demographic data, employment data and H-CAT and 
Raven SPM evaluation scores were extracted from the existing Hire-
bright	files	and	recorded	on	an	Excel	spreadsheet	for	analysis.	Ano-
nymity was ensured by replacing names and surnames with a code 
and excluding identifying demographic data. All the data used from 
the	H-CAT	files	were	collected	in	clinical	practice	by	one	therapist	
from Hirebright. No changes in scoring/coding were implemented 
before	or	during	data	analysis.	The	first	author	performed	quality	
assurance checks by cross-checking all data and coding to check for 
missing information, out-of-range values and consistency of data. 
No steps were necessary to normalise or eliminate data and all 
20 individuals’ scores that were available for both measures were 
captured to prevent biased results by favouring one individual over 
another (e.g., outliers or variance in evaluation scores between the 
H-CAT measure and the Raven SPM).

Data analysis: 
A biostatistician from Stellenbosch University performed statistical 
analysis during this phase, using IBM SPSS Statistics, Version 24.0. 
Raw scores were used for data analysis as raw scores offer a pure 
score without interpretation or transformation such as a standard 
score38. The H-CAT and the Raven SPM instrument raw scores are 
based on the number of correct answers in each assessment. Cor-
relation analyses were performed on the raw scores to identify the 
statistical relationships between the overall evaluation scores from 
the H-CAT (raw score/45) and the overall evaluation scores from 
the Raven SPM (raw score/60). Because the data were normally 
distributed,	 a	parametric	 test,	Pearson’s	Correlation	Coefficient	 
(r-value) was used to calculate the strength of the relationship be-
tween the scores of the two instruments34.	A	correlation	coefficient	
of < 0.30 are considered low convergent validity; correlation coef-
ficients	of	between	0.31	and	0.59	demonstrate	adequate	convergent	
validity; and correlations of > 0.59 demonstrate strong convergent 
validity33,34.	In	addition,	a	significance	value	(p < 0.05) was calculated 
using a two-tailed probability for normally distributed data.  

RESULTS
Phase 1: The content validity of the H-CAT
Five content experts reviewed the items. Table II below displays 

Expert Reviewers 
(ER) (N=5)

Current Area of 
Clinical Practice

Highest	Qualification First Language Current Location of 
Practice 

Current Practice Sector

ER1 CR PhD Afrikaans WC Private Sector

ER2 VR PhD Afrikaans GP Public Sector

ER3 CR B Occupational 
Therapy

English GP Private Sector

ER4 VR Post-grad Dip in VR Xhosa WC Private Sector

ER5 VR Post-grad Dip in VR Tswana GP Public Sector

Table II: Demographic characteristics of Expert Reviewers (N = 5)

Legend: Current Area of Clinical Practice: CR = Cognitive Rehabilitation; VR = Vocational Rehabilitation. 
Location of Practice: WC = Western Cape; GP = Gauteng Province.
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the demographic variables of the expert reviewers (N=5). 
Figures 1 to 3 display the IOC values on the individual items in 

logic reasoning, verbal reasoning and abstract reasoning. Figure 1 
indicates satisfactory IOC values (> 0.50) for 13 of 15 individual 
items in logic reasoning; items 7 and 10 had an IOC value of < 
0.05. All individual items in verbal reasoning (Figure 2) and abstract 
reasoning (Figure 3) exceeded the required 0.50 value. 

Figure 1: IOC on items in the H-CAT measuring Logic 
Reasoning

In the correlation analysis of the H-CAT raw scores and Raven 
SPM raw scores, Pearson Correlation presented a positive linear 
correlation between the two measures as displayed in Figure 4 
(page 9). Table III presents the Pearson Correlation value of r = 
0.89,	indicating	a	strong	relationship,	with	a	statistical	significance	
of p = 0.00 in the two-tailed test.

Figure 2: IOC on items in the H-CAT measuring Abstract 
Reasoning

Figure 3: IOC on items in the H-CAT measuring Verbal 
Reasoning

Phase 2: The convergent validity of the H-CAT
The demographic characteristics of the sample group (N=20) are 
presented in Table III (below). The sample group of 20 individuals 
consisted of more males (n=12) than females (n=8). The major-
ity of individuals were in the age group 20 to 29 years, were job 
applicants	and	working	in	the	field	of	information	technology.	All	
applicants obtained formal tertiary education (Levels 6 to 9) as 
classified	by	the	National	Qualifications	Framework39	 in	the	field	
of information technology. All applicants obtained formal tertiary 
education	(Levels	6	to	9)	as	classified	by	the	National	Qualifications	
Framework39.

In the correlation analysis of the H-CAT raw scores ad Raven 
SPM raw scores, Pearson Correlation presented a positive linear 
correlation between the two measures as displayed in Figure 4  
(page 9). Table IV (page 9) presents the Pearson Correlation value 
of	r	=	0.89,	indicating	a	strong	relationship	with	a	statistical	signifi-
cance of p = 0.00 in the two tailed test.

DISCUSSION 
Executive function is an important factor in predicting job perfor-
mance and job training6,7,16. The H-CAT measuring instrument aims 
to evaluate aspects of executive function closely related to GCA 
namely logical reasoning, verbal reasoning and abstract reasoning. 

Phase 1: The content validity of the H-CAT
The researchers used the approach of expert review and IOC by 
Rovinelli and Hambleton35, to evaluate content validity of the H-CAT; 
an approach which is broadly applied in healthcare36. This approach 
is quantitative in nature and requires experts to trichotomously in-
dicate	the	extent	to	which	the	individual	test	items	are	reflective	of	

Table III: Demographic characteristics of retrospective 
sample for convergent validity (N=20)

Demographic 
characteristics

Sub-group 
characteristics

N=20 (%)

Gender Female 8 (40%)

Male 12 (60%)

Age 20 to 29 years 11 (55%)

30 to 39 years 4 (20%)

40 to 50 years 5 (25%)

First language English 9 (45%)

Afrikaans 11 (55%)

Xhosa 0 (0%)

Occupation group Information 
technology 

14 (70%)

Finances 3 (15%)

Health Care 2 (10%)

Architecture 1 (5%)

Employment status Employed 7 (35%)

Job applicant 13 (65%)

Tertiary education NQF 
level

National Diploma 12 (60%)

Bachelor’s degree 2 (10%)

Honour’s degree 
of Professional 
qualification

5 (25%)

Master’s degree 1 (5%)
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the	construct	(GCA).	Upon	calculating	IOC	values	of	the	five	expert	
reviewers for logic reasoning two items, item 7 and 10, did not meet 
the acceptable IOC value of > 0.50. Three of the reviewers (n = 5) 
were either uncertain or of the opinion that items 7 and 10 do not 
measure the construct of logical reasoning. These items potentially 
exceeded logical reasoning demands and test developers concluded 
that it will be eliminated from the overall H-CAT measuring instru-
ment. Reviewers did not comment on their responses. The ratings 
from the expert reviewers on the verbal reasoning and abstract rea-
soning test items exceeded the satisfactory value of 0.50 (IOC values 
from 0.60 to 0.80), indicating good content validity for these items 
of	the	H-CAT.	These	results	confirm	that	items	are	reflective	of	the	
theoretical construct GCA, conceptualised by Schmidt3, Diamond6 
and Bade7 as reasoning and problem solving in the workplace. The 
Hirebright team’s inclusion of logical reasoning, verbal reasoning and 
abstract reasoning skills, is consistent with known assessments includ-
ing the Wonderlic Personnel Test26, Raven Progressive Matrices21, 
Revelian Onetest28, Cubiks Logiks29, and Mettl’s Cognitive Abilities 
Assessment30,	and	demonstrated	good	content	validity	as	confirmed	
by the majority of the IOC scores.

Phase 2: The convergent validity of the H-CAT
In the absence of a gold standard for measuring GCA, validity of 
the H-CAT was evaluated using The Raven SPM an instrument that 
measures GCA, with known psychometric properties, including 
but not limited to validity. The Raven SPM has been validated to 
measure the construct of GCA across various working populations 
internationally22,24. In addition, the Raven SPM was utilised during the 
item construction phase of the H-CAT to inform the development 
of relevant test items. This test was routinely used in the Hirebright 
practice and was therefore an obvious choice toward evaluating 

convergent validity in the new instrument. Evidence of convergent 
validity does not imply the interchangeable use of the instruments, 
it	does	however	confirm	that	a	similar	construct	is	being	measured	
across the two instruments. In a sample of N=20, statistical analysis 
of the Raven SPM raw scores (/60) and the H-CAT raw scores (/45) 
yielded evidence (r = 0.89; p = 0.00) for convergent validity for 
clinical use. Based on both correlation calculation and evaluating 
the	significance	of	the	correlation,	preliminary	convergent	validity	
can therefore be inferred for the H-CAT.

The limitations for this study pertains to the relatively small sam-
ple size (N = 20) for the convergent validity correlation analyses. 
The fairly homogenous educational levels of the sample group add 
certainty for the H-CAT in clinical use only for clients in professional 
occupations, with a tertiary level of education (Level 6: National 
diploma, to Level 9: Master’s degree)39. Further evaluation of the 
correlation of H-CAT results with the Raven SPM in a group that 
represent the population group with low schooling and working in 
unskilled to semi-skilled occupations, will strengthen the evidence 
for clinical use of the H-CAT in this population group. Secondly, 
the occupations represented in the sample group were limited to 
four	fields	of	work;	variance	in	occupation	groups	will	ensure	that	
the	findings	can	be	generalised.
The	strengths	of	this	study	include	the	findings	of	good	content	

validity of the majority of the items (43/45) through expert review 
and strong preliminary convergent validity in the H-CAT. As such, 
this	study	provided	the	first	steps	towards	empirically	validating	the	
H-CAT in South Africa. The study also laid the foundation for clinical 
Occupational Therapy practitioners to understand the conceptual 
base of executive function and GCA measuring instruments. 

CONCLUSION
To	conclude,	the	findings	of	expert	reviews	support	the	content	
validity,	and	the	findings	of	the	correlation	analysis	exhibited	prom-
ising preliminary convergent validity of the H-CAT instrument. 
Continued work is needed to establish a collective body of validity 
evidence for the H-CAT. This study contributes to literature, since 
it	adds	to	the	psychometric	refinement	of	a	commercially	available	
evaluation instrument and thus to the evidence supporting the use 
of the H-CAT in evaluating GCA.
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