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1 Introduction  
 

The South African skills shortage challenge is 

documented in the literature (Erasmus and Breier, 

2009; SRI, 2008; Tshilongamulenzhe, 2012a; Visser 

and Kruss, 2009). This challenge became very glaring 

because of increased investment in public 

infrastructure over the past few years, laying bare the 

fact that although the funding for the infrastructure is 

available, there is lack of skilled people to do the 

construction (Sebusi, 2007). The huge skills 

requirements for the infrastructural developments 

required to facilitate the 2010 FIFA World Cup, the 

Gautrain Rapid Rail project, the Gauteng Freeway 

Improvement Programme, as well as the Eskom 

Electricity Supply Capacity Expansion program are 

some stark examples of the growth and expansion 

projects which placed a major drain on the state of 

available skills in South Africa (Townsend, 2006). 

The shortage of skills is prevalent across the labour 

market from entry-level technical occupations to 

management as highlighted in the 2014 National List 

of Occupations in High Demand (DHET, 2014).  

Consequently, occupational learning 

programmes are publicized as a fundamental 

mechanism to address skills shortages in the South 

African context (Wildschut et al., 2012), hence 

vocational and occupational certification via 

learnership and apprenticeship programmes is at the 

core of the new skills creation system. An 

occupational learning programme is a learnership, an 

apprenticeship, a skills programme or any other 

prescribed learning programme that includes a 

structured work experience component (Coetzee et al., 

2012; Republic of South Africa, 2008; Van Rooyen, 

2009). These programmes are inserted into a complex 

and increasingly bureaucratised qualifications and 

quality assurance infrastructure. They are 

administered by the Sector Education and Training 

Authorities (SETAs), which are in effect, a set of 

newly created institutions that have yet to develop 

capacity to drive skills development (Marock et al., 

2008).  

A number of challenges have been raised 

regarding the co-ordination and management of skills 

development training projects in South Africa (Du 

Toit, 2012), including poor quality of training and lack 

of mentorship. Consequently, this research seeks to 

address the research gap of a country-specific valid 

and reliable instrument to assess the effectiveness of 

management and evaluation practices pertaining to 

occupational learning programmes.  

The efficacy of occupational learning 

programmes is reliant on the contribution of all key 

stakeholders from policy implementation to learner 

beneficiaries (Tshilongamulenzhe, 2012b). Best 

practice dictates that strategies relating to human 

resources and specifically human resource 

development (HRD) are enhanced when all 

stakeholders are able to offer their contribution and 

perceived opinions with regard to the efficacy of 

occupational learning programmes (Skinner et al., 
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2004). However, Lundall (2003) maintains that 

occupational learning programmes are fraught with 

inefficiency and have a long way to go in order to 

prove themselves in terms of teaching and learning 

excellence and quality.  

 

2 Learning programme management and 
evaluation challenges in South Africa  
 

An ‘Impact assessment study of the National Skills 

Development Strategy (NSDS) II’ (Mummenthey et 

al., 2012) revealed the prevalence of difference in 

standards across the different occupational learning 

routes, which brought about inconsistencies regarding 

procedures to implement training. This was found to 

significantly impact on the uniformity and reliability 

of the outcome, resulting in confusion amongst 

providers and workplaces. The inconsistent 

implementation of workplace learning demonstrates 

that more guidance and improved quality assurance 

mechanisms are required. Further, the study 

(Mummenthey et al., 2012) revealed that there is a 

lack of structured and sufficiently monitored practical 

work-exposure as well as full exposure to the trade, 

particularly in the case of apprenticeships in the 

workplace. The quality checks were found to be 

superficial: checking policies and procedures, but not 

thoroughly checking what is actually happening 

during training. The primarily paper-based checks 

(sometimes adding learner interviews) were found to 

be insufficient and “completely missing the point” 

(Mummenthey et al., 2012, p. 40). A lack in subject 

matter expertise often reduced the process of quality 

assurance to a paper proof instead of actually assuring 

the quality of training.  

However, overall alignment of theory and 

practice could be better achieved through setting and 

maintaining a consistent benchmark for training at 

institutional and workplace level. Minimum standards 

in terms of learning content and workplace exposure, 

together with a common standard for exit level exams, 

can considerably strengthen consistency in outcomes, 

implementation and assessment (Mummenthey et al., 

2012). This will positively affect transferability of 

skills between workplaces, and thus the overall 

employability of learners.  

In a context of few post-school opportunities, 

learnerships and apprenticeships are thus potentially 

significant routes to such critical vocational and 

occupational qualifications in South Africa, and the 

promise of future employment (Wildschut et al., 

2012). They represent important alternative routes to 

enhance young peoples’ transition to the labour 

market, and to meet the demand for scarce and critical 

skills. A 2008 review of SETAs showed that the skills 

development system suffers from weak reporting 

requirements, underdeveloped capacity, lack of 

effective management, and inadequate monitoring and 

evaluation that limit the ability of these institutions to 

serve as primary vehicles for skills development 

(Marock et al., 2008). The foregoing shortcomings are 

indicative of management and evaluation weaknesses 

impacting the South African skills development 

system and they raise serious concerns about the 

quality of occupational learning, hence the present 

research which seeks to contribute to an effective 

solution. 

 

3 Problem investigated 
 

Prior to this research, no evidence was found which 

shows the existence of a valid and reliable measure for 

the effective management and evaluation of 

occupational learning programmes in the South 

African skills development context. Nevertheless, the 

following key problems which necessitate the 

development of a valid and reliable measure seem to 

exist in the South African occupational learning 

system: 

(1) Challenges with regard to incoherent and 

inconsistent implementation of occupational learning 

continue to persist and this is evident in the literature 

(Grawitzky, 2007; Kraak, 2005; Mummenthey et al., 

2012). 

(2) Both the learnership and apprenticeship 

pathways are not operating optimally in South Africa 

(Kruss et al., 2012).  

(3) The concept of ‘Occupational Learning 

Programme’ is still new in the South African skills 

development landscape, and SETAs and other 

stakeholders (skills development providers, 

employers, learners) are not clear regarding the 

elements and dimensions that comprise effective 

management and evaluation of occupational learning 

programmes (Tshilongamulenzhe, 2012b). 

(4) There is no existing holistic and integrated 

management and evaluation model found in South 

Africa to date for occupational learning programmes 

(Tshilongamulenzhe, 2012b). 

(5) There is no existing measure found in South 

Africa to date which assesses the effectiveness of 

management and evaluation practices pertaining to 

occupational learning programmes 

(Tshilongamulenzhe, 2012b). 

The foregoing challenges coupled with the 

persistent skills shortage problem in the South African 

labour market, despite unprecedented policy 

interventions by government, have prompted the 

current research. Considering the enormous 

expectations for occupational learning programmes to 

provide an effective alternative towards addressing the 

skills deficit in South Africa, this research seems very 

important and profound. A valid and reliable measure 

will enhance management and evaluation practices 

pertaining to occupational learning programmes in 

South African workplaces and may potentially be used 

by SETAs and the Quality Council for Trades and 

Occupations (QCTO) to monitor the effectiveness of 

occupational learning programmes. It is envisaged that 

the application of the new measure will help 
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stakeholders in the skills development context in 

South Africa to manage and evaluate occupational 

learning programmes effectively in order to achieve 

the goals of the NSDS III and to improve the level of 

skills in the country. 

 

4 Research objective 
 

The objective of this research is to assess the 

psychometric properties of the Learning Programme 

Management and Evaluation (LPME) scale developed 

by Tshilongamulenzhe (2012b) as guided by the scale 

development framework of DeVellis (2012). The 

psychometric properties of the LPME scale were 

assessed in accordance with recommended practices 

(Gerbing and Anderson, 1988) and included 

assessments of some measures of content and 

construct validity and reliability. An examination of 

the psychometric properties of the LPME scale is 

necessary to ensure that the scale complies with the 

existing scientific conventions. This is also an 

important test to determine the rigour of the research 

process followed in the development of the new scale. 

The LPME scale seeks to ensure that occupational 

learning programmes are managed and evaluated 

effectively in the South African skills development 

context in order to achieve the goals of the NSDS III 

(2011-2016) (Tshilongamulenzhe et al., 2013). The 

newly developed scale was necessitated by the need 

for an integrated and coherent approach towards 

occupational learning programme management and 

evaluation with a view to effectively promote the 

alignment of skills development goals with the needs 

of the workplace, and with the broader growth and 

skills needs of the country's economy (DHET, 2010).  

 

5 Focus of the article 
 

In order to develop and assess the psychometric 

attributes of the LPME scale, this research was 

conducted in three phases, that is: scale development, 

scale refinement and scale validation. This article 

focuses on the first two phases of the research (scale 

development and scale refinement). 

 

5.1 Phase 1: Scale development 
 

Developing a valid and reliable scale is a process 

parallel to that aimed at constructing and testing a 

theory. As a result, scales go through a process of 

developing and testing. The aim is not only to develop 

a scale to allow theory testing but also to have a scale 

that is valid, reliable and reusable for other theories as 

well as for application purposes. Since no evidence 

was found in the literature which showed the existence 

of a valid and reliable scale to measure the 

effectiveness of learning programme management and 

evaluation practices in the South African skills 

development context, Tshilongamulenzhe (2012b) 

developed the Learning Programme Management and 

Evaluation (LPME) scale as reported in this research 

and also as reported in Tshilongamulenzhe et al. 

(2013). The newly developed scale has to be subjected 

to a process of psychometric evaluation in order to 

ascertain its compliance with the established scientific 

conventions, hence this research. It is critical to assess 

the LPME scale for its validity, reliability, fit and 

dimensionality, and to determine the rigour of the 

research process followed in the development of this 

new scale. The process followed in the development 

of the new LPME scale is hereby outlined: 

 

5.1.1 Item generation 

 

In item generation, the primary concern is content 

validity, which may be viewed as the minimum 

psychometric requirement for measurement adequacy 

and the first step in the construct validation of a new 

scale (Schriesheim et al., 1993; Tshilongamulenzhe et 

al., 2013). Content validity must be built into the scale 

through the development of items (Tshilongamulenzhe 

et al., 2013). As such, any scale must adequately 

capture the specific domain of interest yet contain no 

extraneous content (DeVellis, 2003, 2012; Slavec and 

Drnovsek, 2012; Tshilongamulenzhe et al., 2013). 

There seems to be no generally accepted quantitative 

index of content validity of psychological scales; 

therefore judgement must be exercised in validating a 

scale (Stone, 1978; Tshilongamulenzhe et al., 2013). 

There are two basic approaches to item development 

that can be used during item generation (Fornaciari et 

al., 2005; Hinkin, 2009; Hunt, 1991). The first is 

deductive, sometimes called ‘logical partitioning’, or 

‘classification from above’. The second method is 

inductive, known also as ‘grouping’, or ‘classification 

from below’. 

Deductive scale development utilises a 

classification schema or typology prior to data 

collection (Hinkin, 2009; Hunt, 1991). This approach 

requires an understanding of the phenomenon to be 

investigated and a thorough review of the literature to 

develop the theoretical definition of the construct 

under scrutiny. The definition is then used as a guide 

for the development of items (Hinkin, 2009; Schwab, 

1980). This approach can be used in two primary ways 

(Hinkin, 2009). First, researchers can derive items 

designed to tap into a previously defined theoretical 

universe. Second, researchers can develop conceptual 

definitions grounded in theory, but then utilise a 

sample of participants who are subject-matter experts 

to provide critical incidents that are subsequently used 

to develop items. 

Conversely, the inductive approach is so labelled 

because there is often little theory involved at the 

outset as researchers attempt to identify constructs and 

generate scale items from individual responses 

(Hinkin, 2009; Hunt, 1991). According to Hinkin 

(2009), researchers usually develop scales inductively 

by asking a sample of participants to provide 

descriptions of their feelings about their organisations 
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or to describe some aspect of behaviour. Both 

deductive and inductively generated items may then 

be subjected to a sorting process that serves as a pre-

test, permitting the deletion of items that are deemed 

to be conceptually inconsistent. To summarise, the 

generation of items is the most important part of 

developing sound scales (Hinkin, 2009; Worthington 

and Whittaker, 2006). 

It is important to ensure that a clear link was 

established between items and their theoretical domain 

(Tshilongamulenzhe et al., 2013). In the current 

research, this was accomplished deductively by 

beginning with strong theoretical frameworks on skills 

development, the occupational learning system, 

training management and evaluation. The literature 

review allowed the researcher to identify and define 

15 key constructs that were deemed relevant to a draft 

LPME scale. These constructs were scrutinised and 

grouped together under four defined elements which 

were later assembled into a theoretical framework for 

the effective management and evaluation of 

occupational learning programmes as proposed by 

Tshilongamulenzhe (2012b). This framework and its 

elements and constructs were thereafter used as a basis 

to set parameters and guide the item-generation 

process. A total list of 182 items was generated for a 

draft LPME scale. 

 

5.1.2 Item development 

 

At this stage of the process the researcher identifies a 

potential set of items for the construct or constructs 

under consideration. The elements and constructs 

identified in the previous stage, which constitute a 

theoretical framework as proposed by 

Tshilongamulenzhe (2012b), were used as parameters 

to sort the items rigorously in order to establish if they 

matched each of the elements and constructs of the 

theoretical framework. All 182 items were each 

matched to a relevant construct in the draft LPME 

scale with the guidance of existing theory. 

The next task was the administration of these 

items to examine how well they confirmed 

expectations about the structure of the measure 

(Hinkin, 2009). This process included an assessment 

of the psychometric attributes such as validity, 

reliability, fit and dimensionality as reported later in 

this article. There has been considerable discussion 

regarding several important issues in measurement 

that have an effect on scale development (Hinkin, 

2009). The first deals with the sample chosen, which 

should be representative of the population that the 

researcher will be studying in the future and to which 

results will be generalised. The sample chosen for the 

administration of items in this research was considered 

representative of the population as it contained all the 

key stakeholders in the occupational learning system 

(skills development providers, employers and 

learners/apprentices). 

The second issue of concern was the use of 

negatively worded (reverse-scored) items. Such items 

may be employed primarily to ease response pattern 

bias (Hazlett-Stevens et al., 2004; Idaszak and 

Drasgow, 1987; Van Sonderen et al., 2013). The use 

of reverse-scored items has come under close scrutiny 

by a number of researchers. It has been shown to 

reduce the validity of questionnaire responses 

(Schriesheim and Hill, 1981) and may introduce 

systematic error to a scale (Jackson et al., 1993). 

Researchers have shown that reverse scoring may 

result in an artifactual response factor consisting of all 

negatively-worded items (Carlson et al., 2011; Harvey 

et al., 1985; Schmitt and Stults, 1985). In this study, 

no reverse-scored items were used. 

The third issue concerns the number of items in a 

measure. Both adequate domain sampling and 

parsimony are important in order to obtain content and 

construct validity (Cronbach and Meehl, 1955). Total 

scale information is a function of the number of items 

in a scale, and scale lengths could affect the responses 

(Hazlett-Stevens et al., 2004; Roznowski, 1989; Van 

Sonderen et al., 2013; Worthington and Whittaker, 

2006). Keeping a measure short is an effective means 

of minimising response biases (Schmitt and Stults, 

1985; Schriesheim and Eisenbach, 1990; Worthington 

and Whittaker, 2006) but scales with too few items 

may lack content and construct validity, internal 

consistency and test-retest reliability (Nunnally, 1976; 

Kenny, 1979; Hinkin, 2009). Scales with too many 

items, on the other hand, can create problems such as 

respondent fatigue or response biases (Anastasi, 1976; 

Panther and Uys, 2008). Additional items also demand 

more time in both the development and administration 

of a measure (Carmines and Zeller, 1979; Hinkin, 

2009). Adequate internal consistency reliabilities can 

be obtained with as few as three items (Cook et al., 

1981; Hinkin, 2009) and adding items indefinitely 

progressively reduce and impact on scale reliability 

(Carmines and Zeller, 1979; Hinkin, 2009). In this 

research, a draft LPME scale consisted of an average 

of 12 items per construct, with a minimum range of 

three items to a maximum of 48 items for the 15 

constructs identified by Tshilongamulenzhe (2012b). 

With respect to the fourth issue, the scaling of 

items, it is important that the scale used should 

generate sufficient variance among participants for 

subsequent statistical analyses. In this research, the 

items were carefully worded, and the elements and 

constructs were properly defined to ensure that 

sufficient variance could be established among the 

participants. 

The fifth issue is that of the sample size needed 

to conduct tests of statistical significance 

appropriately. The results of many multivariate 

techniques can be sample-specific, and increases in 

sample size may ameliorate this problem (Hinkin, 

2009; Schwab, 1980). In simple terms, this means 

that, if powerful statistical tests and confidence in 

results are desired, the larger the sample, the better. 



Risk governance & control: financial markets & institutions / Volume 5, Issue 3, 2015, Continued - 2 

 
259 

However, obtaining large samples could be very 

costly (Linacre, 1994; Stone, 1978; Verma and 

Burnett, 1996). As sample size increases, the 

likelihood of attaining statistical significance increases 

– it is important to note the difference between 

statistical and practical significance (Cohen, 1969). 

The current research had adequate sample (n = 652) to 

allow for the execution of a variety of statistical tests. 

 

5.1.3 Item evaluation and refinement 

 

At this stage, the review of the item pool begins. A 

team of about 20 expert reviewers was purposefully 

sampled and invited to review and assess the draft 

LPME measure. These experts were chosen in 

accordance with the three criteria prescribed by the 

Standard for Educational and Psychological Testing 

(American Psychological Association, 1985), that is, 

relevant training, experience and qualifications. The 

review team included expert academics and managers 

in the field of human resource development/training 

management. A group of about seven postgraduate 

students in the field of human resource development 

was also included. The total team was comprised of 27 

participants. The review process focused on the face 

and content validation of the draft scale wherein the 

quality of the items was assessed in relation to the 

target population. Experts reviewed a pool of 182 

items with instructions to assess the face, construct 

and content validity, to evaluate the relevance of the 

items to the constructs they proposed to measure, to 

assess the importance of the items, to assess the item 

difficulty level (easy, medium, difficult), and to judge 

items for clarity. Content Validity Ratio (CVR) 

proposed by Lawshe (1975) was used to estimate 

experts’ perception of item relevance, importance and 

clarity. The CVR formula was applied after expert 

participants provided answers to three spectrums – 

‘item is relevant’, ‘item is important’, and ‘item is 

clear’- for each of the scale items (Tshilongamulenzhe 

et al., 2013). The goal was to obtain a reasonable 

number of items that would constitute the final draft 

LPME scale. 

Item quality and content relevance for the final 

draft of the LPME scale were determined based on the 

strength of the literature and content experts’ results 

and qualitative feedback. A decision to retain items for 

the final draft of the LPME scale was made based on 

the results of expert analysis, and on the acceptable 

qualitative feedback received regarding item clarity, 

difficulty, relevance and importance. The expert 

review results showed a clean ranking of each item in 

terms of clarity, difficulty, relevance, and importance 

(Tshilongamulenzhe et al., 2013). All the items were 

consistently ranked using CVR and the results ranged 

from an average CVR of .84 to 1 overall 

(Tshilongamulenzhe et al., 2013). However, as an 

average of less than 1 demonstrates that not all expert 

reviewers agree on the clarity, difficulty, relevance, 

and importance of some items, the researcher decided 

to use  a CVR cut-off point of .96 which is above the 

minimum of .90 used by Davis (1992). This was 

aimed to eliminate those items that were not clear, 

relevant and important to experts in the draft LPME 

scale in order to ensure that the instrument is valid as 

per the specified content domains as far as possible 

and to limit the variance error to less that 5% (p <.05). 

According to Tshilongamulenzhe et al. (2013), 

the content expert results showed that 33 items had a 

CVR of 1, showing agreement across the board among 

experts; 76 items had a CVR ranging between .98 and 

.96. Four best-averaged items below a .96 cut-off 

point in two constructs were specially included in the 

final item pool to ensure that each construct had at 

least five items prior to exploratory factor analysis. 

Each pair of these four retained items had the highest 

CVR below the cut-off point (.93 and .94 respectively) 

in their theoretical constructs (‘observation’ and ‘self-

evaluation’). The revised draft LPME scale consisted 

of 113 items after the remaining 69 items below a 

CVR cut-off point of .96 had been eliminated 

(Tshilongamulenzhe et al., 2013). The revised draft 

LPME scale was then administered to the 

development sample for this research on a 6-point 

Likert-response format, ranging from (1) strongly 

agree to (6) strongly disagree. All items were 

classified into the appropriate construct and each 

construct had at least five items (Tshilongamulenzhe 

et al., 2013). As Benson and Clark (1982) state, a 

scale is considered to be content valid when the items 

adequately reflect the process and content dimensions 

of the specified aims of the scale as determined by 

expert opinion. 

 

5.2 Phase 2: Scale refinement  
 

This phase focused on the administration of the draft 

LPME scale on the development sample and the 

following are the materials and methods applied to 

achieve the objective of the research: 

 

6 Methodology  
 
6.1 Research approach 
 
This phase followed a quantitative, non-experimental, 

cross-sectional survey design. Primary data collected 

from five Sector Education and Training Authorities 

(SETAs) and a human resource professional body in 

South Africa were used to achieve the objectives of 

this phase of the research. 

 

6.2 Research participants    
 

Participants in this study were 652 individuals drawn 

from six organisations: five SETAs and the South 

African Board for People Practices (SABPP), using a 

probabilistic simple random sampling technique. After 

permission had been obtained from the SETAs and the 

SABPP, a sample was extracted from the databases of 



Risk governance & control: financial markets & institutions / Volume 5, Issue 3, 2015, Continued - 2 

 
260 

these organisations. These participants were diverse in 

their occupational status and included learning or 

training managers/employers, mentors/supervisors of 

learners/apprentices, skills development 

officers/providers, learning assessors/moderators as 

well as learners/apprentices. All sampled participants 

had to have some knowledge and understanding of the 

South African skills development context, including 

the new occupational learning system. The majority of 

the participants were young people trying to establish 

themselves in their careers. About 78.8% of the 

participants were aged below 35 years. Females 

constituted about 52.8% of the participants. In terms 

of educational achievement, 58.8% of the participants 

had acquired a senior certificate (matriculation/N3) as 

their highest qualification, with only 13.9% who had 

achieved a professional (4 years)/honours degree and 

higher. Regarding exposure to learning programmes, 

86.6% of the participants were involved in 

learnerships, compared with just 13.4% who were 

involved in apprenticeships. In terms of current 

occupational commitments, over 65% of the 

participants constituted learners/apprentices, with 9% 

comprising employers/managers. 

 

6.3 Measuring instrument 
 

The revised draft LPME scale consisting of 113 items 

was used for data collection. This scale measured the 

elemental aspects outlined in the theoretical 

framework proposed by Tshilongamulenzhe (2012b).  

 

6.4 Research procedure 
 

The researcher wrote letters seeking permission to 

undertake this study to all 21 SETAs and the SABPP. 

Only the SABPP and five of the 21 SETAs gave 

permission for the research to be undertaken within 

their jurisdictions. Once permission to undertake the 

research had been granted, the researcher started the 

process of planning for sampling and data collection 

with the respective organisations. The data collection 

process was carried out in the provinces of Gauteng, 

North West and Mpumalanga in South Africa. 

 

6.5 Statistical analyses 
 

Data for this study were analysed using the Statistical 

Package for Social Sciences (SPSS, Version 20) 

(IBM, 2011), Winsteps (Version 3.70.0) (Linacre, 

2010) and Analysis of Moment Structures (AMOS) 

(Arbuckle, 2011). Exploratory factor analysis was 

executed using SPSS; Rasch analysis was executed 

using Winsteps; and structural equation modeling was 

executed using AMOS.  

 

7 Results  
 

7.1 Exploratory factor analysis 
 
Exploratory factor analysis (EFA) was carried out in 

this research in order to reduce the number of items on 

the draft LPME scale into theoretically meaningful 

factors, to establish the underlying dimensions 

between these items and their constructs, and to 

provide evidence of construct validity. The EFA 

process began with the Kaiser-Meyer-Olkin (KMO) 

Measure of Sampling Adequacy and the Bartlett’s 

Test of Sphericity in order to test the appropriateness 

of the data for factor analysis. It is evident in Table 1 

that the KMO value of .960 was obtained, thus 

confirming the adequacy of sample for further 

statistical analysis. Specifically, the KMO value varies 

between 0 and 1, and values closer to 1 are better. The 

suggested minimum value that is acceptable for 

further analysis is .60 (Tabachnik and Fidell, 2001).  

 

Table 1. KMO and Bartlett’s test 

 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.  .960 

Bartlett's Test of Sphericity Approx. Chi-Square    49316.106 

Df 6328 

Sig. .000 

 

Further to this, the Bartlett’s Test of Sphericity 

was conducted, as depicted in Table 1, to test the null 

hypothesis that the correlation matrix is an identity 

matrix. An identity matrix is a matrix in which all the 

diagonal elements are 1 and off diagonal elements are 

0 (Tshilongamulenzhe et al., 2013). The Bartlett’s 

Test of Sphericity value was found to be statistically 

significant (df. 6328; p<.05) and rejects the null 

hypothesis that the correlation matrix is an identity 

matrix. The determinant of the correlation matrix 

between the factors was set to zero in this research due 

to orthogonal rotation restriction which suggests that 

the factors cannot be correlated. Consequently, the 

results of these two tests show that data for this 

research can be subjected to Principal Components 

Analysis (PCA) and further statistical tests with 

confidence.  

The next important task was to execute a PCA of 

all the 113 items of the draft LPME scale using 

varimax rotation in order to scientifically ascertain the 

constructs in which these items belong. Figure 1 

presents the Scree Plot representation of all items of 

the draft LPME scale and the eigenvalue units of the 

matrix which are important in factor extraction. 
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Figure 1. Scree plot for factor retention 

 
 

The factor extraction procedure followed an 

exploratory, iterative process using Kaiser’s criterion 

and Catell’s scree test in combination with the theory 

to specify the number of factors to be retained 

(Scheepers et al., 2008). The exploratory results are 

shown on the scree plot in Figure 1. Guided by 

existing theory and the quest to extract factors that 

could yield the most interpretable results with the least 

chance of random error, the researcher used the 

following criteria to determine the number of factors 

to be retained in the current research: a cut-off point of 

1.45 eigenvalue units; items loading at .4 and higher; 

and a minimum of 4 items per factor. These criteria 

were also applied with success in other studies as 

reported by Tshilongamulenzhe et al. (2013). Based 

on the scree plot’s representation in Figure 1, the first 

eleven factors were retained in this study as they met 

the stated criteria. 

Subsequently, a total of 32 items which did not 

meet the criteria were eliminated. The remaining 81 

items which constitute the final LPME scale as 

embedded in each of the eleven factors were retained, 

and each of these factors was considered a sub-scale 

of the LPME scale. A smallest sub-scale had 3 items 

while the largest had 16 items. 

 

7.2 Separation indices, item fitness and 
reliability analysis  
 

The results of this research include a summary of 

person/item separation indices, measure order, 

principal components analysis and reliability 

coefficients as shown in Table 2. Person and item 

separation and reliability of separation assess 

instrument spread across the trait continuum (Green 

and Frantom, 2002). Separation measures the spread 

of both items and persons in standard error units. It 

can be thought of as the number of levels into which 

the sample of items and persons can be separated. For 

a measure to be useful, separation should exceed 1.0, 

with higher values of separation representing greater 

spread of items and persons along a continuum. Larger 

person/item separation indicates higher precision, 

meaning more distinct levels of function can be 

distinguished (Mallinson et al., 2004). For example, a 

person separation index (G = 1.28) for the 

Administrative Processes sub-scale as shown in Table 

2 could reliably separate participants into at least two 

statistically distinct strata of persons (high ability and 

low ability persons). Similarly, the item separation 

index (G = 3.59) shows about five levels of item 

difficulty; very easy, easy, moderate, difficult and 

very difficult. 

Lower values of separation indicate redundancy 

in the items and less variability of persons on the trait. 

If separation is 1.0 or below, then this may indicate 

that the items do not have sufficient breadth in 

position (Green and Frantom, 2002). In that case, it 

might be wise to reconsider what having less and more 

of the trait means in terms of items agreed or 

disagreed with, and on revision, add items that cover a 

broader range. An exception to this occurs if a 

measure is used to make dichotomous decisions. 

Reliability of person separation was used in this 

research to demonstrate whether participants were 

being adequately separated by items along the 

continuum representing the construct, as well as 

provide an indication of replicability for person 
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placement across other items measuring the same 

construct. Equally important, the reliability of item 

separation was also examined to ensure that the 

measure adequately separates the people in terms of 

their ability. 

The person separation indices for the LPME sub-

scales as depicted in Table 2 ranged from .99 to 2.17, 

whereas the item separation indices range from .90 to 

3.59. The expected mean value of both infit and outfit 

is 1 (Linacre and Wright, 1994; Planinic et al., 2010). 

Values < 1 suggest a lack of stocasticity in the data, 

potentially due to a violation of local independence – 

local independence means that, after controlling for 

the latent trait, responses to items should be 

independent of each other (Fendrich et al., 2008). 

Values > 1 are indicative of excessive variability, 

which may signify a departure from 

unidimensionality. In this research, the average scale 

MNSQ Infit value was .99, meaning that there was a 

1% deficiency in Rasch model predicted randomness 

in the data. Similarly, the average scale MNSQ Outfit 

value was .97, showing a 3% deficiency. However, the 

MNSQ Infit values for the LPME sub-scales ranged 

from .99 to 1.01; whereas the MNSQ Outfit values 

ranged from .97 to 1.04. 

 

Table 2. Indices and fit statistics for the dimensions draft LPME scale 

 

Sub-scale 
No. of 

items 

Separation Indices 
Item Fit Statistics 

(Average Mean Scores) 
Principal Components Analysis 

Cronbach 

Alpha (α) Person 

Separation 

Item  

Separation 

MNSQ  

Infit 

MNSQ  

Outfit 

Variance 

Explained (%) 

Unexplained Variance 1st 

Contrast (Eigenvalues) 

Administrative 

Processes 
4 1.28 3.59 1.00 1.00 45.2 1.9 .83 

Environmental 
Scanning 

6 1.06 2.02 .99 .99 45.8 1.4 .83 

Monitoring and 

Evaluation 
5 .99 3.01 .99 .99 46.4 1.7 .78 

Observation and 
Problem Solving 

6 1.50 2.59 .99 1.01 45.5 1.7 .88 

Policy Awareness 8 1.74 1.58 1.00 .99 47.8 1.9 .89 

Quality Assurance 4 1.08 2.69 .99 .97 44.7 1.6 .83 

Stakeholder Inputs 17 2.17 2.98 1.00 1.01 51.8 1.7 .93 

Strategic Leadership 4 1.17 2.27 .99 .96 56.9 1.6 .79 

Learning 

Programme Design 

and Development 

13 2.05 2.42 1.01 1.04 47.9 1.8 .92 

Learning 
Programme 

Specifications 

3 1.20 .90 .99 .78 61.1 1.6 .90 

Occupational 
Competence 

11 1.91 1.08 1.00 1.01 45.1 1.6 .92 

Total Scale 81 1.46 2.28 .99 .97 48.9 1.6 .86 

 

Outfit is based on the conventional averaged sum 

of squared standardised residuals, whereas infit is an 

information-weighted sum which gives more value to 

on-target observation (Planinic et al., 2010). A large 

infit value on a particular item indicates that some 

participants who had the ability to respond to difficult 

items did not respond in a way consistent with the 

model.  

A large outfit value of an item indicates that 

persons who did not have the ability to respond to 

difficult items, responded in an unexpected way. For 

example, large outfit of an easy item means that some 

able persons have unexpectedly failed on that item. 

Larger outfit of a difficult item means that some 

persons of low ability have unexpectedly succeeded 

on this item. Large infit values are generally 

considered more problematic than larger outfit values. 

The results depicted in Table 2 do not show any 

evidence of excessive variability or deficiency 

regarding MNSQ Infit for all the LPME sub-scales. 

The variance explained by the Rasch model as 

depicted in Table 2 is adequate with reasonable 

eigenvalues in the first contrast. To judge whether a 

residual component adequately constitutes a separate 

dimension, the size of the first contrast eigenvalue 

(≥2) of unexplained variance must be attributable to 

this residual contrast. This suggests that all the LPME 

sub-scales are unidimensional as they have acceptable 

eigenvalue units (<2) in the first contrast. The PCA of 

standardised residuals has an advantage over fit 

statistics in detecting departures from 

unidimensionality when (1) the level of common 

variance between components in multidimensional 

data increases and (2) there are approximately an 

equal number of items contributing to each component 

(Smith, 2004).  

 

7.3 Structural Equation Modeling  
 

The eleven-factor model of the LPME scale was tested 

by examining both overall model fit and the 

contribution of each indicator to the latent construct. 

The results are depicted in Tables 3 and 4. The 

factorial structure was tested using structural equation 

modeling to determine if the expected linear 

relationships existed between the latent construct and 



Risk governance & control: financial markets & institutions / Volume 5, Issue 3, 2015, Continued - 2 

 
263 

its indicators of interest. According to Kelloway 

(1998), chi-square ratios of between 2 and 5 are 

regarded as indicative of good fit. Ratios less than 2 

have been interpreted as indicating over-fitting (De 

Goede and Theron, 2010).  

A Comparative Fit Index (CFI), Normed Fit 

Index (NFI) and Turker Lewis Index (TLI) ≥ .95 (Hu 

and Bentler, 1999), and Root Mean Square Error of 

Approximation (RMSEA) of ≤ .06 indicate good fit in 

the measurement model (Hu and Bentler, 1999). A 

Standardised Root Mean Square Residual (SRMR) of 

≤ .80 indicates a good model fit (Hu and Bentler, 

1999).  

 

Table 3. Summary of models 

 

Model CMIN/DF NFI TLI CFI RMSEA PCLOSE ∆CMIN/DF SRMR 

Criteria for a good fit ≤ 2 ≥ .95 ≥ .95 ≥ .95 ≤ .06 ≤ .05 ≥ .01 ≤ .08 

1. Initial model 5.659 .943 .929 .953 .090 .000 - - 

2. Revised model 1.847 .990 .987 .995 .038 .854 -3.812 - 

3. Final model 3.363 .971 .964 .979 .064 .030 1.516 .0254 

 

The results shown in Table 3 indicate that the 

initial hypothesized eleven-factor model did not fit the 

data well as its fit indices fell below the thresholds 

except for CFI (.95) and this model was revised. The 

revised model showed a good fit with the data (df = 

23; x
2
/df = 1.84; NFI = .99; TLI = .98; CFI = .99 and 

RMSEA = .03; PCLOSE ≤ .85). However, evidence of 

significant variance of measurement error found 

during the analysis of the revised model data further 

directed the researcher to refine the revised model. 

The results of the final model are also presented in 

Table 3. It is clear that the x
2
 is significant at 127.81 

(df = 38; x
2
/df = 3.36). However, all other fit indices 

show that the final model fits the data perfectly (NFI = 

.97; TLI = .96; CFI = .97; RMSEA = .06; PCLOSE ≤ 

.03; and SRMR = .02). 

 

Table 4. Standardized regression weights for the 

initial and final models 

 

Sub-scale  
  

Initial 

model 

Final 

model 

Programme_DD <--- OLP. .865 .845 

Policy_Awareness <--- OLP. .817 .810 

Observation_PS <--- OLP. .815 .825 

Quality_Assurance <--- OLP. .743 .720 

Administrative_Processes <--- OLP. .764 .776 

StakeholdersInputs <--- OLP. .859 .861 

Strategic_Leadership <--- OLP. .533 .541 

LearningPS <--- OLP. .740 .717 

Monitoring_Evaluation <--- OLP. .675 .681 

Occupational_Com <--- OLP. .800 .793 

Enviromental_Scanning <--- OLP. .713 .692 

 

Examining the data further, the researcher also 

analysed the standardized regression estimates in 

order to examine the extent of variance between the 

sub-scales of the LPME scale and the results are 

depicted in Table 4.  

A standardized regression estimate (coefficient 

from an indicator variable to its construct) of ≥ .30 

indicates that a variable adequately contributes to the 

construct it was intended to measure (Kline, 2005). It 

is evident in Table 4 that the standardized regression 

weights for the LPME sub-scales in both the initial 

and final model are adequate to support model fit as 

they range between .53 to .86, and .54 to .86 

respectively. All the estimates are positive and 

statistically significant, and they surpass the ≥ .30 

value suggested by Kline (2005).  

An analysis of all individual parameters in the 

final model shows that all eleven sub-scales of the 

LPME scale were significant predictors of an effective 

occupational learning programme (critical ratios (CR) 

were statistically significant and ranged from 13.790 

to 25.528) and supported the validity, reliability and 

dimensionality of the LPME scale and its sub-scales.  

 

8 Discussion 
 

The focus of this research was to assess and report the 

psychometric attributes of the LPME scale developed 

by Tshilongamulenzhe (2012b) who was guided by 

Scheepers et al. (2008) proposition that a valid 

measurement scale must be viewed as a pre-condition 

for the successful study of phenomena in business and 

science. According to Boshoff (2009) and Terblanche 

and Boshoff (2006), reliability assessment and validity 

checks have improved in recent years due to the 

availability of statistical procedures such as 

exploratory and confirmatory factor analysis which 

provide additional evidence of construct validity. The 

psychometric attributes of the LPME scale were 

examined in accordance with the recommended 

practices as suggested by Gerbing and Anderson 

(1988), and these included assessment of measures of 

scale validity, reliability, fit and dimensionality. 

Construct validity was measured when the 

content of each item of the LPME scale was 

rigorously matched with the constructs of this research 

during the item development phase. Content validity 

was measured when the items of the LPME scale were 

checked for consistency with the definition of the 

elements and constructs of the theoretical framework 

proposed by Tshilongamulenzhe (2012b). 

Discriminant validity was measured during 

exploratory factor analysis. As suggested by 

Tabachnick and Fidel (2001), the results of the KMO 
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Measure of Sampling Adequacy and Bartlett’s Test of 

Sphericity provided indications that the data of this 

research were suitable for factor analysis. Catell’s 

scree test, as depicted in Figure 1, identified the 

factors that have a substantial amount of common 

variance before the inflection point and these were 

retained as they contribute the most to the explanation 

of the variance in the data set. These rigorous 

statistical procedures executed in this research and the 

findings show that the LPME scale is valid and 

reliable, and complies with the psychometric 

expectations. 

The validity and reliability claim on a new scale 

depends on the methodology used to arrive at the 

verdict. According to De Goede and Theron (2010), 

methodology is meant to serve the epistemic ideal of 

science and if the methodology used is not made 

explicit, evaluation of the researcher’s conclusions 

become difficult. Under such circumstances, the 

rationality of science suffers, as does ultimately the 

epistemic ideal of science (Babbie and Mouton, 2004). 

A comprehensive account of the methodology applied 

in this research was succinctly described. The 

development of the LPME scale was guided by the 

framework of DeVellis (2012) and all stages of this 

framework were successfully applied, which further 

enhances the validity and reliability of the scale. The 

reliability of the LPME scale and its sub-scales was 

measured using Cronbach’s alpha coefficient and the 

findings show an overall coefficient of .86 for the 

scale, while those of the sub-scales ranged from .78 to 

.93. These coefficients are above the cut-off point of ≥ 

.70 which is considered acceptable (Kline, 2005). The 

reliability coefficient results are depicted in Table 2. A 

further measurement of reliability was conducted 

using the Rasch model through an assessment of 

separation indices, item fit statistics and principal 

component analysis for unidimensionality. The results 

show an average person separation index of 1.46 and 

an item separation index of 2.28. The average item 

MNSQ infit was .99 while the MNSQ outfit was .97. 

The average variance explained by the LPME scale 

relative to the Rasch model was 48.9% with 1.6 

eigenvalue units. These results are depicted in Table 2 

and they support the validity and reliability of the 

LPME scale. 

De Goede and Theron (2010) suggest that, in 

order to come to valid and credible conclusions about 

the ability of the structural model to explain the 

pattern of covariance among the indicator variables, 

evidence is required that the manifest indicators are 

indeed valid and reliable measures of the latent 

variables they are linked to. The results of structural 

equation modelling computed in this research as 

depicted in Tables 3 and 4 indicate a good model fit 

for the LPME scale (NFI = .97; CFI = .97; RMSEA = 

.06 and SRMR = .02). The results show that all 11 

dimensions were significant predictors of occupational 

learning programmes, and this further supports the 

validity and reliability of the LPME scale. Overall, the 

findings of this research led to a conclusion that the 

LPME scale is valid, reliable and unidimensional, and 

can be applied with confidence in the South African 

skills development context. 

 

9 Limitation, implications and 
recommendations  
 

However, irrespective of the contributions made by 

this research, a limitation is that cross-validation of the 

LPME scale on a different sample has not been done 

yet. Therefore, the findings are based on data obtained 

from the original development sample of this research. 

The findings of this research have the following 

implications for practice within the South African 

skills development context: 

 The LPME scale and its sub-scales should be 

seen as a window of opportunity for future research 

initiatives focusing on the management and evaluation 

of occupational learning programmes. The sub-scales 

of the LPME scale can be applied autonomously. 

 Scholars in the sub-field of training 

management/human resource development should find 

it possible to use the findings of this research as a 

baseline input to further critique and refine the LPME 

scale and its sub-scales. 

 The LPME scale and its sub-scales should 

enable relevant occupational learning stakeholders to 

diagnose weaknesses in the system so that appropriate 

remedial action can be taken using a scientific tool. 

 SETAs, skills development providers, and 

employers should use the LPME scale and its sub-

scales in their task of managing, monitoring and 

evaluating the feasibility and success of learning 

programme implementation in their respective 

contexts.  

The findings of this study provide direction for 

future enquiry by suggesting a cross-validation study 

and an action research whereby the newly developed 

LPME scale and its sub-scales could be applied and 

evaluated in practice. To this end, reliability is 

regarded as a necessary condition for validity. 
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