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Introduction
Background to the study
Due to the increase of women in the workforce, dual-career couples, single-parent households and 
fathers who are actively involved in parenting, employees may find it difficult to combine their 
work and family obligations (Paoli, 1997; Polach, 2003; Schreuder & Theron, 2001). Employees 
can experience a certain degree of conflict between the two domains (i.e. work and family). In the 
past few decades, research on work-family interaction focused almost exclusively on the negative 
impact of work on the family situation (i.e. work-family conflict). There is a growing awareness 
that work and family roles may have beneficial and reciprocal effects on one another and that 
focusing heavily on the negative side has left a gap in our understanding of the work-family 
interface (Grzywacz, 2000; Parasuraman & Greenhaus, 2002; Rothbard, 2001; Voydanoff, 2002). 
Therefore, it seems necessary to investigate the positive side of the work-family interface.

The work-family enrichment model offers the broadest conceptualisation of the positive side 
of the work-family interface (McNall, Nicklin & Masuda, 2010). The model was developed by 
Greenhaus and Powell in 2006 (see Greenhaus & Powell, 2006) and is bidirectional in nature 
(Greenhaus & Allen, 2011). This means that it measures to what extent certain resources gained 
from an individual’s work life can improve that person’s family life, as well as to what extent 
resources gained from family life improve the work life in turn. The model consists of two main 
components that outline the theoretical framework of work-family enrichment: (1) the resources 
generated in work and family roles and (2) the paths that promote work-family enrichment in 
each role (Greenhaus & Powell, 2006). 
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Orientation: An instrument based on a theoretical model is necessary to measure the positive 
side of the work-family interface.

Research purpose: To develop items for measurement of work-family enrichment based on 
the elements contained within a theoretical model and to evaluate the latent trait functioning 
of these items.

Motivation for the study: Major limitations exist regarding the conceptualisation and scale 
development of the positive side of the work-family interface. 

Research design, approach, and method: A quantitative research approach using scale 
development procedures was employed to develop the 95-item instrument. A cross-sectional 
survey design was used to collect data randomly from selected employees; data were processed 
using Rasch analysis. 

Main findings: The five-category scale works well for the most part, although a four-category 
scale could be considered. Thirty-five items either over-fitted or under-fitted the work-
family enrichment model. Person ability was measured in the low to middle ranges of work-
family enrichment. Participants’ experience of work-family enrichment could be represented 
accurately. Sub-scale items displayed misfit, bias or both. 

Practical/managerial implications: The developed instrument can be investigated further to 
identify work-family enrichment factors that can measure workers’ experience of enrichment 
in their work and family domains.

Contribution/value-add: This study furthers theory building and empirical research in 
industrial psychology, by developing a new theory-based measuring instrument for the 
positive side of the work-family interface in the South African context. This study expanded 
on the model proposed by Greenhaus and Powell, by including all five categories of resources 
gains. Furthermore, the total of the resources was diversified, since some of the content of these 
resources encompasses multiple meanings.
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A resource can be described as: ‘an asset that may be drawn 
on when needed to solve a problem or cope with a challenging 
situation’ (Greenhaus & Powell, 2006, p. 80). Greenhaus and 
Powell (2006) identified five types of resources to promote 
enrichment: (1) skills and perspectives, referring to cognition, 
interpersonal and multi-tasking skills and ways of defining 
problems or situations, (2) psychological and physical 
resources, referring to self-esteem, optimism, physical 
health, (3) social-capital resources, referring to influence 
and information derived from interpersonal relationships in 
work and family roles, (4) flexibility, referring to discretion in 
the timing, pace and location at which role requirements are 
met, and (5) material resources, referring to money and gifts 
derived from the work or family domains. 

These resources may have an instrumental or affective effect 
on a person’s work and family life. Resources generated in 
Role A can promote a high performance and positive affect (or 
positive emotions and attitude) in Role B (Carlson, Kacmar, 
Wayne & Grzywacz, 2006; Greenhaus & Powell, 2006). 
Firstly, a resource (skills and perspectives, psychological 
and physical, socio-capital, flexibility and material) can be 
transferred directly from Role A to Role B, thereby enhancing 
performance in Role B (Greenhaus & Powell, 2006). This 
process is referred to as the instrumental path, because the 
application of a resource has a direct instrumental effect on 
performance in another role (Greenhaus & Powell, 2006). 
Furthermore, a resource generated in Role A can promote 
positive affect (or positive emotions and attitude) within Role 
A, which, in turn, produces high performance and positive 
affect in Role B. This process is referred to as the affective path 
(Greenhaus & Powell, 2006). Empirical evidence supports 
the existence of these two paths through which resources are 
transferred in both directions: both the direct instrumental 
path (Hunter, Perry, Carlson & Smith, 2010; Weer, Greenhaus 
& Linnehan, 2010) and the indirect affective path (Siu et al., 
2010).

According to Carlson et al. (2006), as well as Hanson, Hammer 
and Colton (2006), constructs such as work-family positive 
spillover, work-family enhancement and work-family 
facilitation can all be categorised under the concept of work-
family enrichment. Both concepts of work-family enrichment 
and of work-family positive spillover incorporate the notion 
that experiences or resources in one domain (work or family) 
can be transferred (spilled over) to the other domain (family 
or work) (see Edwards & Rothbard, 2000; Greenhaus & 
Powell, 2006; Grzywacz & Marks, 2000; Hanson et al., 2006). 
Work-family enrichment, however, requires more than the 
transfer (i.e. spillover) of experiences or resources from one 
domain to the other. The transfer should also be applied 
successfully in a way that leads to improved performance or 
affect for the individual (Powell & Greenhaus, 2006). 

On the other hand, work-family enrichment and work-
family facilitation are more closely linked, since the 
facilitation focuses on the positive outcomes of the work-
family interface. However, enrichment entails more than 
improvement in the role-performance of individuals’ lives 

(Wayne, Grzywacz, Carlson & Kacmar, 2007); it focuses on 
the individual and on the resources that assist improvement 
in their work or family life, whilst facilitation focuses on the 
system as such (i.e. work or family). Facilitation on the other 
hand aims at improving the entire system’s functioning for 
the individual (Wayne et al., 2007). By focusing more on the 
individual level, researchers may get a clearer picture of the 
person’s experiences and resources that may spill over across 
domains, leading to enhanced functioning in both domains 
and therefore a better quality of life.

In comparison to these aforementioned theories, it therefore 
appears that work-family enrichment is a very comprehensive 
construct that is based on a sound theoretical model. Since 
no other comprehensive model thus far deals with the 
positive work-family interface, it has been recommended 
that measuring instruments for the positive work-family 
interface be developed that are based on the work-family 
enrichment model (Carlson & Grzywacz, 2008; Carlson et al., 
2006; Greenhaus & Powell, 2006). Such an instrument will be 
useful in distinguishing the enrichment construct from other 
positive work-family interface constructs. The instrument 
will also be helpful in representing the benefits gained by 
combining work and family domains, which could result in a 
better quality of life for the individual. Moreover, the results 
of employing such an instrument could be utilised for further 
theory building and future research on the positive side of 
the work-family interface.

What will follow?
Against this background, this article aims to explore the 
measurement of work-family enrichment. This is done by 
investigating the advantages and shortcomings of an existing 
instrument measuring work-family enrichment, and by 
discussing the relevance of work-family enrichment in the 
workplace.

Measurement of work-family enrichment
Carlson et al. (2006) presented the first empirically valid 
18-item self-report measure for work-family enrichment, 
namely the Work-Family Enrichment Scale (WFES). The 
WFES captures the extent to which resource gains that are 
experienced in one domain are transferred to the other 
domain in ways that lead to improved quality of life in one 
role for the individual (Carlson et al., 2006). Besides taking 
the direction of work-family enrichment (WFE) into account, 
Carlson et al. identified three dimensions associated with each 
direction. The three dimensions for work to family are: (1) 
development, (2) affect and (3) capital; the three dimensions 
from family to work are: (1) development, (2) affect and (3) 
efficiency.

Prior research using the dimensions from the WFES has 
provided some empirical support for relations to antecedents, 
such as job and home resources, as well as for consequences, 
such as satisfaction experienced in the different spheres: life, 
job, family and career. Antecedent factors of enrichment 
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consist of individual and environmental characteristics, 
which contribute to the acquisition and effective transfer 
of resources across domains (Carlson et al., 2006). It was 
found that autonomy as a job resource is not as closely 
related to WFE capital as is the case with development 
and affect, whilst the relationship with a supervisor was 
found to be more closely related to affect and capital than 
to development (McNall et al., 2010). Family and home 
support as a resource was positively related to family-work 
enrichment (FWE) (Bhargava & Baral, 2009). Regarding the 
study of consequences, there are unfortunately not enough 
studies to examine the relationship between FWE and life 
satisfaction (McNall et al., 2010). However, both WFE and 
FWE showed a positive relationship with job satisfaction 
and family satisfaction (Bhargava & Baral, 2009; McNall 
et al., 2010). In South Africa, a study employing the WFES 
instrument found that family satisfaction is positively related 
to all three sub-constructs of FWE, whilst both career and job 
satisfaction were positively related to all three sub-constructs 
of WFE (Jaga & Bagraim, 2011).

The WFES offers several advantages of measuring work-
family enrichment:

1.	 It includes both work-to-family and family-to-work 
directions.

2.	 It captures the complexity of the construct of work-family 
enrichment by including resources gained in one domain, 
their transfer to another domain, and their successful 
application within the receiving domain, which is 
represented by enhanced functioning.

3.	 It was developed systematically to take into account 
multiple dimensions of potential enrichment.

4.	 It uses established methodological procedures to develop 
the scale.

5.	 The scale was tested across five samples.
6.	 It was validated in various ways.
7.	 It has been assessed in relation to potential antecedents 

and consequences as suggested in the existing literature.

The WFES is therefore currently seen as the strongest 
instrument for measuring the positive side of the work-family 
interface from the literature because of the instrument’s 
theoretical foundation and its reported solid evidence 
of validity and reliability (Carlson et al., 2006; Carlson & 
Grzywacz, 2008; Jaga & Bagraim, 2011; McNall et al., 2010; 
Stoddard & Madsen, 2007). 

There are a few concerns about employing the WFES. Firstly, 
each item seems to convey different elements and not a 
singular idea (Carlson & Grzywacz, 2008). For example, the 
item ‘My involvement in my work makes me cheerful and this 
helps me to be a better family member’ requires the respondents 
to assess whether their involvement in work makes them 
cheerful, and whether being cheerful actually turns them into 
a better family member. Secondly, items of the WFES were 
seen to be double-barrelled (Carlson & Grzywacz, 2008). 
According to MacDermid (2005), such double-barrelled 
items might be considered cognitively challenging to the 
respondent. An example of a double-barrelled item is ‘My 

involvement in my work puts me in a good mood and this helps me 
be a better family member’. This item may confuse respondents, 
because the first half of the item refers to work, whilst 
the second half refers to family. Therefore, respondents 
primarily may have responded to the first part of the item 
(work context) and to the affective referent, but not to the 
second part of the item (family member) (Hennessy, 2007). 
Lastly, Carlson et al. (2006) did not include all five categories 
of resources that were gained as proposed by Greenhaus 
and Powell’s (2006) work-family enrichment model. Such 
resources from the work-family enrichment model are skills 
and perspectives, psychological and physiological resources, 
as well as social-capital resources, flexibility and material 
resources. 

Work-family enrichment and the workplace
Organisations must devote particular attention to the 
relationships between the work and family domains and 
how these two domains impact on other elements, such as 
quality of life or job satisfaction (Rashid, Nordin, Omar & 
Ismail, 2011a). Organisations continually look for competent 
employees who are thorough in their work. Therefore, it 
is in the best interest of organisations to follow practices 
that allow their employees to perform at work, as well as 
function meaningfully in their homes (Rashid et al., 2011a). 
It is essential to understand the benefits of experiences and 
resources gained in the individuals’ work and family roles. 
Such understanding will enable individuals to become aware 
of resources that are gained and assist them in using those 
resources within the work and family domains. This, in 
turn, will lead to improved functioning in both domains and 
greater satisfaction with life in general. Critically, it can be 
argued that satisfaction in life will enhance job satisfaction, 
which could lead to better and improved individual and 
organisational performances (Rashid, Nordin, Omar & 
Ismail, 2011b). 

The potential value-add of the study
Given the aforementioned discussion, there is a clear 
need to expand current literature on the positive side of 
the work-family interface. Therefore, it seems relevant to 
develop a new instrument with which to measure work-
family enrichment based on all five categories of resource 
gains described by Greenhaus and Powell (2006) in their 
conceptual and theoretical model. Carlson et al. (2006) did 
develop the first work-family enrichment scale, but did not 
limit themselves to only the five categories of resource gains, 
as indicated in Greenhaus and Powell’s model. Therefore, 
it can be assumed that by not including all the resources in 
their scale, the resources depicted in the work-family model 
were measured only partially. In order for us to see if these 
five resources gained outlined by Greenhaus and Powell 
are possible, we employed the item response theory (IRT) 
using the Rasch analysis technique to distinguish on what 
level items performed and to identify items with the best fit 
to a multidimensional model and items to be removed due 
to differential functioning between different demographic 
groups in South Africa. 



doi:10.4102/sajip.v39i2.1147http://www.sajip.co.za

Original ResearchPage 4 of 16

Research objective
The objective of this study was to develop items for the 
measurement of work-family enrichment based on all the 
elements contained within the theoretical model and to 
evaluate the latent trait functioning of these items.

Research design
Research approach 
The current study followed a quantitative research approach 
with a methodological focus on developing a new scale for 
data collection on work-family enrichment, and to validate 
the instrument (see Mouton, 2001). This consisted of an 
empirical study, which employed primary numerical data 
gathered from natural field settings by means of a survey (see 
Mouton, 2001).

Research method 
Research procedure and measuring instrument 
The procedures followed in developing the new scale closely 
adhered to the steps described by DeVellis (2003) in the 
literature on psychometrics and scale development. The 
first step in the development of the new scale was to define 
the construct for work-family enrichment. Building on the 
theoretical framework provided by Greenhaus and Powell 
(2006), work-family enrichment can be defined as the extent 
to which various resources from work and family roles have 
the capacity to encourage an individual and to provide 
positive experiences, and thereby enhance that individual’s 
quality of life in the other role (i.e. performance and positive 
affect). A resource can be seen as an asset that individuals 
may draw on when they need to solve a problem or cope 
with a challenging situation (Greenhaus & Powell, 2006).

The following definitions guided by the theory of Greenhaus 
and Powell (2006) were developed to describe the different 
resources that were included in the new scale:

•	 Skills are the extent to which participation in the work or 
family role leads to the acquisition or refinement of skills 
that improve the individual’s quality of life in the family 
or work role.

•	 Perspectives are the extent to which participation in the 
work or family role leads to the acquisition or refinement 
of perspectives and values that improve the individual’s 
quality of life in the family or work role.

•	 Psychological1 is the extent to which participation in the 
work or family role leads to the acquisition or refinement 
of self-concept and positive affect that improves the 
individual’s quality of life in the family or work role.

•	 Physical is the extent to which participation in the work 
or family role leads to acquisition and refinement of 
increased energy levels and mental sharpness that 
improve the individual’s quality of life in the family or 
work role.

1.Although the constructs of self-concept and positive affect were defined under the 
Psychological resource, separate items were developed and measured for each 
construct.

•	 Socio-capital is the extent to which participation in the 
work or family role leads to the acquisition or refinement 
of the maintaining of relationships and support that 
improve the individual’s quality of life in the family or 
work role. Support in this regard is viewed as support 
provided by others (emotional support or social support).

•	 Time management (flexibility) is the extent to which 
participation in the work or family role provides the 
ability to determine the timing and pace at which role 
requirements are met, which improves the individual’s 
quality of life in the family or work role.

•	 Material resources are the extent to which participation 
in the work role leads to the acquisition or refinement 
of material resources that improve the individual’s 
quality of life in the family role. Material resources in this 
regard are viewed as monetary rewards (i.e. income and 
remuneration).

In the present study, a distinction is made between work-to-
family enrichment (WFE) and family-to-work enrichment 
(FWE). Work life represents the most prominent and vital 
aspects in an individual’s work environment that have a 
meaningful influence on that individual’s family life. Family 
life, on the other hand, relates to those fundamentally 
important aspects in the individual’s family domain that 
subsequently impact significantly on that individual’s work 
life. The measuring instrument items were developed and 
administered in English, since the South African workforce 
predominantly uses English as an official and commercial 
language within the business context (Hill & Van Zyl, 2003).

For the next step, items from a preliminary item pool (133 
items) were generated from measurements of existing 
research scales. These scales included the Work-Family 
Enrichment Scale, the Multidimensional Scale of Perceived 
Work-Family Positive Spillover and the National Survey of 
Midlife Development in the United States of America. These 
scales measure the positive side of the work-family interface 
(Carlson et al., 2006; Dyson-Washington, 2006; Fisher, Bulger 
& Smith, 2009; Hanson et al., 2006; Kirchmeyer, 1992a; 
Kirchmeyer, 1992b; Van Steenbergen, Ellemers & Mooijaart, 
2007; Voydanoff, 2004; Wagena & Geurts, 2000). The items 
of the previous scales were generated and modified to fit 
the definitions of the various work-family enrichment sub-
constructs. An additional 161 items, guided by the various 
definitions, were developed by the researchers for each 
sub-construct. After the items (133 items from the existing 
literature and 161 self-developed) were evaluated based 
on general item development criteria (see DeVellis, 2003; 
Foxcroft & Roodt, 2009), the item pool was reduced to 110 
items. This remaining pool was sent to a panel of subject 
experts (researchers in the area of work-family enrichment) 
for evaluation. The initial item pool was reduced to 95 items, 
some of which were adapted where necessary. The remaining 
95 items again were scrutinised by national and international 
researchers, re-evaluating whether the items sufficiently 
tapped the content domain or sub-constructs of work-family 
enrichment. These items were refined further, based on the 
researchers’ observations. 
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Next, the items were classified into eight sub-scales or 
resources for the WFE direction (51 items; skills, perspectives, 
self-concept, psychological (positive affect), physical, socio-
capital, time management and material resources) and seven 
sub-scales or resources for the FWE direction (44 items; skills, 
perspectives, self-concept, psychological (positive affect), 
physical, socio-capital and time management). Research 
subjects were asked to respond to the items by using a five-
point Likert-type scale ranging between 0 (strongly disagree) 
and 4 (strongly agree). The measuring instrument was 
subsequently named the MACE Work-Family Enrichment 
Instrument.

Sampling and research participants
The MACE Work-Family Enrichment Instrument was 
administered randomly by a group of postgraduate students 
to people working within the South African context (n = 
527). To be included in this sample, participants needed to 
have a permanent job. The survey booklet also contained 
a section explaining the research purpose and the process 
thereof. Fieldworkers duly communicated to the participants 
a standard introduction and orientation on the rationale of 
the research study. Participants were informed beforehand 
that their participation in the research project was voluntary. 
It was also pointed out to them that if they participated in the 
research and completed a questionnaire, that they gave their 
consent that the researcher could use the data for research 
purposes only. 

The participants were 213 men and 311 women (and three 
participants who did not indicate their gender), with ages 
ranging between 20 and 72 (M = 39; SD = 11.93). The sample 
included participants from the four major South African 
race groups: White (n = 426), Black (n = 69), mixed-race (n 
= 22) and Indian/Asian (n = 4); six people did not indicate 
their race group. Most of the participants held a post-school 
qualification (60.2%); the remaining participants had either a 
school qualification (33.4%) or did not indicate their highest 
qualification obtained (6.5%). 

Ethical considerations
Ethical considerations were taken into account during the 
planning and execution of the empirical study. The following 
paragraphs focus on the ethical aspects relevant to the 
research’s goals.

Potential benefits and hazards 
Participants were not exposed to any potential threats 
(physical, psychological or disclosure). Prior to the study, 
ethical clearance was obtained by each organisation 
involved and permission was obtained from the participants. 
Participants were only requested to participate in a survey 
that included questions on their work-family enrichment. 
All personal information gained from the participants was 
kept confidential and private. The participants were ensured 
that their responses would be used anonymously and for 
research purposes only. 

Data protection 
Only the researchers involved in the study were allowed 
to analyse or capture the data and ensured that the data 
that was collected was kept confidential. The completed 
questionnaires were protected at all times and kept in a safe, 
secure location, even after data capture and analysis. 

Statistical analysis 
Rasch analysis was conducted by applying the Rasch 
Unidimensional Measurement Model 2030 (RUMM 
2030) programme (Andrich & Sheridan, 2009). The use of 
Rasch analysis has recently increased, particularly in the 
development and analysis of questionnaires or research 
instruments (Hendriks, Fyfe, Styles, Skinner & Merriman, 
2012; Koekemoer, Mostert & Rothmann, 2010; Prieto, Alonso 
& Lamarca, 2003; Wright, 1996). However, only one study 
was found that employed the Rasch technique particularly 
for scale development within the field of the work-family 
interface research (Koekemoer et al., 2010). The technique is 
based on the Rasch analysis model, which is a probabilistic 
model determining the relationship between person ability 
and item difficulty or a separate endorsement for each 
unidimensional aspect (Andrich, 1988; Fox & Jones, 1998). 

Rasch analysis is considered to be an ideal statistical technique 
that allows questionnaires or scales to be modified by re-
scoring or removing items. Since this newly developed work-
family enrichment instrument is still in the developmental 
stage, the researchers opted to employ the Rasch analysis 
technique to assess item performance. This is done instead 
of attempting to change the model of the trait, attitude or 
ability to fit the data based on the original questionnaire 
(Hendriks et al., 2012). Therefore, the Rasch analysis provides 
an extensive range of information to assess the quality of 
items in a scale. This information includes various statistical 
and graphical tests to determine fit between the data and the 
model. Such combined information can be applied to make an 
overall conclusion on the quality of the scale, and to suggest 
possible modifications. The Rasch model is a probabilistic 
model that is ideal for unidimensional measurements against 
which to judge new scales, such as the MACE Work-Family 
Enrichment Instrument proposed in the present study (see 
Andrich, 1988).

The statistical analyses are presented in the following order:

•	 Thresholds.
•	 Item location and fit to the model.
•	 Item/person threshold distribution.
•	 Differential item functioning.
•	 Local item dependence.
•	 Item location and fit of the items to the sub-scales.

Thresholds: Firstly, the response categories for each item 
were examined to determine whether they are working as 
expected. If a person scores low on a specific trait, that person 
will probably respond in the categories strongly disagree (1) 
or disagree (2). If a person scores high on the specific trait, that 
person will most likely respond in the agree (4) or strongly 
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agree (5) categories. On the other hand, if the person scores 
in the middle of the represented trait, it is very likely that 
the person will respond to the neither disagree nor agree (3) 
category. If the ordering of the response categories is, however, 
not working as intended, the estimates of those thresholds 
will not appear in their expected order. In such a case, there is 
very little discrimination between the disordered categories. 
Therefore, the responses that are obtained for such categories 
are almost random in effect (Andrich & Sheridan, 2009). It 
is possible to combine disordered response categories post 
hoc and so try to determine which combination of categories 
may represent the data more accurately. However, once such 
categories have been executed, new data needs to be collected 
by referring to the collapsed categories to investigate how 
they are functioning (Andrich & Styles, 2004; Marais, Styles 
& Andrich, 2011). 

Item location and fit to the model: Marais et al. (2011) suggest 
the use of statistical tests of fit and the location of items to 
establish evidence of misfit. The χ2 test fit investigates the fit 
of the items to the model and the item locations. The locations 
are measured in logits: ‘an interval scale in which the unit 
intervals between the locations on the person-item map have 
a consistent value or meaning’ (Bond & Fox, 2007, p. 38). 
Item locations reflect the relative difficulty the respondents 
experienced in agreeing with items. This, in turn, indicates 
the location of particular items on the latent trait continuum: 
items with higher locations are more difficult to agree with 
than those with lower location parameters (De Bruin & De 
Bruin, 2011). A spread of approximately –3 to +3 logits is 
usually considered adequate. The locations of the items 
themselves helped to define the scale. Items with fit residuals 
closest to 0 will fit a proposed model best. Items with high 
positive fit residuals (> 2.5) or high negative fit residuals 
(< –2.5) will fail to fit the model sufficiently. A negative 
fit residual indicates that the item is over-discriminating 
in relation to all items taken as a whole. In contrast, a 
positive value suggests that the item is less discriminating. 
Additionally, the Person Separation Index (PSI) will be 
reported to investigate the reliability of the scales. The PSI, as 
defined by Bond and Fox (2007), represents an estimate of the 
spread of persons on the variable being measured. The PSI 
is a reliability indicator that is very similar to the traditional 
Cronbach’s alpha.

Item/person threshold distribution: Person and item 
locations are logarithmically transformed and plotted on 
the same continuum. This is done by using a common unit 
of measurement termed a logit; in this way ordinal data is 
converted to equal-interval data. In Rasch modelling, these 
logit values are named locations instead of scores. A person’s 
location in logits is that individual’s natural log odds for 
agreeing to a set of items. People with higher levels of the 
attitude under consideration have more positive endorsement 
of items and therefore indicate locations (in logits) that occur 
to the right of the scale. An item’s location may be interpreted 
in terms of the relative difficulty that participants, as a whole, 
have in responding affirmatively to that item. Items located 
to the right of the continuum midpoint of 0 logits (i.e. with 

a positive logit value) are more difficult to endorse than 
those to the left (i.e. with a negative logit value); the item 
content helps to define more or less what the construct 
signifies. More intense items are likely to be affirmed only by 
persons who possess higher total scores on a set of items. In 
contrast, easier or less intense items are likely to be affirmed 
by many participants, including those who indicate a lower 
total score (Hendriks et al., 2012). According to De Bruin and 
Buchner (2010), the test information curve may be applied 
to discriminate between those areas of the latent traits for 
which the scale functions most effectively, and those areas 
for which it operates least effectively.

Differential item functioning (DIF): An analysis of the DIF 
was carried out and the different groups within the sample 
were compared to determine whether the items of the WFE 
and of the FWE directions have the same meaning across sub-
groups. DIF is done to determine whether different groups 
within a sample (e.g. gender or race) respond differently to an 
individual item, despite having the same levels of the latent 
trait. When DIF is present, the probability of an item response 
cannot be explained entirely by referring to the respondents’ 
levels of attitude and the difficulty they experience to 
endorse the item. The reason is that their performance is also 
influenced by another characteristic, such as their gender or 
their age (Hagquist & Andrich, 2004).

Local item independence: Local item independence is the 
assumption that the items in a test should not be related to 
each other, and therefore can be evaluated by inspecting the 
residual correlation output to identify positive correlations 
exceeding 0.3 (Baghaei, 2007; Davidson, 2009; Marais et 
al., 2011). According to Baghaei (2007) and Marais et al. 
(2011), when items share mutual information, it produces 
dependence on local items. This leads to biased parameter 
estimations and influences the unidimensionality of scales 
by indicating either the presence of sub-scales, or the 
redundancy of items. Marais et al. also suggest comparing 
the PSI of the complete sets of items with the various subsets 
of items representing the sub-scales. If the PSI for the subtest 
analysis decreases considerably compared to the PSI of the 
complete set of items, then the subtests should be analysed, 
rather than the complete set of items.

Item location and fit of the items to the sub-scales: Statistical 
tests of fit and the location of items to locate evidence of 
misfit were carried out separately on the different sub-scales. 
In addition, an analysis of DIF was carried out on the items 
from the various sub-scales and the different demographic 
groups (e.g. age, race, qualification, gender) within the 
sample were compared. This was done to determine whether 
item bias existed between groups with respect to specific 
items of the sub-scales for the WFE as well as the FWE 
direction. Lastly, the total model fit for the sub-scales before 
and after eliminating the misfitting items were analysed by 
applying the χ2 test of fit and the PSI.

Results
Thresholds: The thresholds for 12 items of the 95-item 
MACE Work-Family Enrichment Instrument did not operate 
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as expected. Figure 1 presents this effect graphically for item 
MWF4 (Having capital that enables me to purchase what is needed 
for my family). 

From Figure 1, it is evident that the disagree response 
category (1) is not clearly distinguishable from the adjacent 
response categories, especially the strongly disagree (0) 
category. Given these results, the strongly disagree (0) and 
disagree (1) categories were collapsed into one category 
for the identified six items. Figure 2 presents an example 
of the category characteristics curves (CCC) for one of the 
problematic items after the categories were collapsed (item 
MWF4, same item as in Figure 1).

As indicated in Figure 2, all of the response categories now 
function as expected. Scores of 0 (strongly disagree) and 1 
(disagree) were rescored as 0 (disagree), a score of 2 was 
rescored as 1 (neither disagree or agree), a score of 3 was 
rescored as 2 (agree), and a score of 4 was rescored as 3 
(strongly agree). 

The thresholds for the remaining 83 items of the MACE 
Work-Family Enrichment Instrument functioned as expected. 
The scale for these items therefore distinguishes clearly 
between the five categories (see Figure 3 for an example of 
the application of the CCC). 

Item location and fit to the model: The fit of the individual 
items to the item sets of both the WFE and FWE directions 
were examined separately through the log residual test of fit 
statistics for individual items and the interaction test of fit for 
items’ traits (a chi-square test). The PSI was 0.97 for item sets 
of both the WFE and the FWE direction. However, due to the 
possibility of item dependency, this index of reliability could 
be exaggerated. Item dependency will be investigated later. 

The fit of the items to the model and of the items’ locations 
on the continuum were inspected to get proof of validity for 
both item sets of the WFE and the FWE direction. The spread 
of the item locations for item sets of both the WFE (-0.41 
to 0.87 logits; SE: 0.05–0.06) and the FWE direction (-0.81 
to 1.16; SE: 0.07–0.08) is in range and therefore adequate. 
Regarding the item set of the WFE direction, it seemed 
to be easier for people to agree with the statement of, for 
example, item PSWF1 (My family life is improved by my work 
that provides me with a sense of accomplishment). In contrast, 
it seemed to be rather difficult for people to agree with the 
statement contained in item PWF1 (My family life is improved 
by the different values I come into contact with at work). From the 
item set of the FWE direction, SOFW3 (My work is improved 
by having good relationships in my family life) was the easiest 
item for participants to agree with, whilst SFW2 (My work 
is improved by the skills I learn in my family life) was the most 
difficult item to agree with. 

With regard to the fit residuals, eight items (FitRes = 2.89–
6.74; p = 0.000–0.190; χ2 = 11.21–83.74) from the item set of 
the WFE direction (MWF1, MWF2, MWF3, MWF4, MWF6, 
MWF7, PWF1 and PWF2) and eight items from the item set 

of the FWE direction (PFW4, PFW5, TFW5, SFW1, SFW3, 
SFW4, SFW5 and TFW6) showed high positive fit residuals 
(FitRes = 2.57–5.95; p = 0.000–0.210; χ2  = 10.89–76.68). 
These items would most likely over-discriminate between 
persons’ item locations and therefore fail to fit the model. 
Noticeably, all but one (MWF5) of the material resources 
items from the item set of the WFE direction showed high 
positive fit residuals, indicating that this resource fails to fit 
the model. Furthermore, six items (FitRes = -2.57– -3.58; p = 
0.001–0.044; χ2 = 15.89–27.50) from the item set of the WFE 
direction (PSWF4, PSWF5, PSWF6, PHWF4, PHWF5 and 
PHWF6) and 13 items (FitRes = -2.51– -4.83; p = 0.000–0.260; 
χ2 = 10.11–22.42) from the FWE direction’s item set (SOFW3, 
SOFW4, PPFW3, PPFW4, PPFW5, PHFW1, PHFW2, PHFW3, 
PHFW4, PHFW5, PSFW3, PSFW4 and PSFW5) showed 
high negative fit residuals. This indicates that these items 
would most likely under-discriminate between persons’ 
item locations and therefore fail to fit the model. The item 
fit for the remaining WFE items ranged between -2.01 and 

FIGURE 1: Threshold for the item work-family material 4 (Having capital that 
enables me to purchase what is needed for my family). 
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2.08 (p = 0.001–0.985; χ2 = 1.86–26.12) and for the remaining 
FWE items, the fit residuals ranged between -2.49 and 2.40 
(p = 0.000–0.980; χ2 = 1.89–29.31). The fit of these items was 
deemed acceptable.

Item/person threshold distribution: The targeting of items 
and persons was assessed by viewing the person-item location 
distribution map. According to this map, the locations of 
persons are plotted together with that of item locations, or 
item threshold locations on the same continuum, as well 
as the item characteristic curve. The distributions of these 

threshold locations for persons and items are represented in 
Figure 4 and Figure 5 for both item sets of the WFE and the 
FWE directions. 

Figure 4 illustrates that the WFE direction item set is 
reasonably well spread around the mean and that the graph 
on person-item distribution shows that the persons’ spread 
is more to the right of the mean, and therefore positively 
skewed. This indicates that a considerable number of 
participants are not narrowly targeted to the items, although 
the items are covered by the item parameters. This will result 

FIGURE 4: Item/person threshold distribution map.
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in information about the persons at locations around three 
logits; any more would not be very high (see Andrich & 
Sheridan, 2009).

Figure 5 illustrates that, whilst the item set of the FWE 
direction is reasonably well and widely spread around the 
mean, some individuals are not narrowly targeted to the 
items. It is also evident from the results that the items are 
skewed positively. Although the items are covered by the 
item parameters, the person parameters are not completely 
covered by the items in turn. 

Differential item functioning: Table 1 and Table 2 indicate 
the differential item functioning (DIF) for both item sets of 
the WFE and the FWE directions respectively, determining 
whether different groups within a sample respond differently 
to an individual item. 

From Table 1, it is apparent that there is no evidence of DIF 
from the WFE direction’s item set within the gender, age, 
race and qualification demographic groups. Therefore, direct 
comparisons of mean locations for these groups can be made, 
seeing as the construct has the same meaning across all sub-
groups. 

Interpreting the mean locations (logits) of the WFE direction’s 
item set as depicted in Table 1 to Figure 6, all groups fall in 

the agree response category; with the Indian/Asian group 
inclining closer to the neither agree nor disagree response 
category, and the mixed race group being closest to the 
strongly agree response category with the statements in the 
item set of the WFE direction.

Table 2 indicates that there is no evidence of DIF from 
the FWE direction’s item set within three of the four 
demographic groups, excluding race. Therefore, direct 
comparisons of mean locations can be drawn for the gender, 
age and qualification groups, seeing as the construct has the 
same meaning across all sub-groups. However, the different 
race groups seem to respond differently to the items from the 
FWE direction’s item set. Therefore, further investigation is 
required. Relating the above mean locations (logits) to Figure 
6, it becomes apparent that most groups on average were 
located in between the agree and strongly agree response 
categories. The mixed race group tended to agree more 
with the statements of the FWE direction’s item set, whilst 
the Black race group tended to agree more strongly with the 
statements of the FWE direction’s item set.

Item dependencies: The inspection of the residual 
correlations between pairs of items in the current analysis 
reveals the existence of sub-scales. A summary was done 
of the indices of test of fit and the reliability of the subtest 

TABLE 1: Differential item functioning analysis for the various sub-groups using the complete set of items for the work-to-family sub-scale.
Group Sub-group n M location SD F statistics p 
Gender Male 211 0.83 1.09 0.08 0.783

Female 308 0.86 1.18 - -
Age Twenties 168 0.89 1.07 0.37 0.870

Thirties 104 0.91 1.24 - -
Forties 135 0.78 1.03 - -
Fifties 95 0.84 1.29 - -
Sixties 19 0.73 1.13 - -
Seventies 1  -  - - -

Race White 428 0.80 1.13 1.52 0.195
Black 68 1.11 1.23 - -
Mixed-race 22 1.14 0.97 - -
Indian/Asian 4 0.65 0.75 - -

Qualification School 210 0.93 1.21 1.53 0.216
  Post-school 312 0.80 1.09    

M, mean; SD, standard deviation; P, probability.

TABLE 2: Differential item functioning analysis for the various sub-groups using the complete set of items for the family-to-work sub-scale. 
Group Sub-group n M location SD F statistics p 
Gender Male 202 1.67 1.49 0.26 0.613

Female 290 1.59 1.73 - -
Age Twenties 162 1.78 1.67 1.69 0.135

Thirties 97 1.87 1.62 - -
Forties 126 1.49 1.49 - -
Fifties 89 1.31 1.69 - -
Sixties 19 1.53 1.82 - -
Seventies 1  -  - - -

Race White 411 1.56 1.59 3.07 0.028
Black 59 2.20 1.81 - -
Mixed-race 20 1.24 1.70 - -
Indian/Asian 4 1.79 1.60 - -

Qualification School 192 1.59 1.63 0.20 0.653
  Post-school 302 1.65 1.64 - -

M, mean; SD, standard deviation; p, probability.
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analysis, by using the eight sub-scales of the WFE direction 
and the seven sub-scales of the FWE direction separately. 
This summary revealed that (1) the PSI reliability of the WFE 
direction’s sub-scales dropped significantly (c^ = 0.95) from 
0.97 to 0.88 and (2) the PSI reliability of the FWE direction’s 
sub-scales dropped significantly (c^ = 0.73) from 0.97 to 
0.91. These results indicate that the eight and seven sub-
scales of the WFE and the FWE directions might represent 
participants’ agreement with the statements better than 
the two item sets of the WFE and the FWE directions. The 
association of the eight sub-scales of the WFE direction 
reveals that participants were more comfortable disagreeing 
with time management items (item location -0.06) and found 
it easier to agree with statements from the skills subtest (item 
location 0.08). When relating the seven sub-scales of the FWE 
direction, the results indicate that participants disagreed 
more easily with statements from the perspectives sub-scale 
(item location –0.11) and were more comfortable agreeing 
with items from the skills subtest (item location 0.17).

Based on these results, the eight sub-scales of the WFE 
direction and the seven of the FWE direction were analysed 
separately. 

Item location and fit of the items to the sub-scales: The 
item locations and fit of items for the sub-scales of the WFE 
direction, the presence of DIF within the various demographic 
groups, as well as item fit after problematic items had been 
eliminated are presented in Table 3.

The results in Table 3 indicate that certain items for each of 
the sub-scales display misfit (PWF1, PPWF4 and MWF7), 
bias (SWF3, PWF2, PSWF1, PPWF5, PPWF1, SOWF3, SOWF5 
and SOWF2), or both (SWF5, PPWF6 and MWF5). With 
regard to the overall model fit for each of the sub-scales, the 
results indicate that model fit can be improved by omitting 
certain problematic items, although the PSI decreases 
slightly in each instance (see perspectives, self-concept, and 
material resources). However, in certain cases, deleting some 
misfitting items decreases the overall fit and undermines 
the reliability of the scale unnecessarily. The overall fit of 
the various sub-scales varies between good and excellent. 
The results suggest that 10 items could be considered for 
elimination from the final sub-scales of the WFE direction 
(SWF5, PWF1, PWF2, PSWF1, PPWF4, PPWF5, PPWF6, 
MWF1, MWF5 and MWF7).

Table 4 presents the item locations and the fit of items for 
the FWE direction’s sub-scales, the presence of DIF within 
the various demographic groups, as well as item fit after 
problematic items had been eliminated. 

As with the results of the WFE direction’s sub-scales, the 
results for the FWE direction’s sub-scales (Table 4) also 
reveal that three items from the various sub-scales displayed 
misfit (PHFW6, SOFW6 and TFW6), 14 items were shown to 
contain DIF (SFW6, PFW4, PFW6, PSFW2, PSFW3, PSFW5, 
PSFW4, PPFW3, PHFW4, PHFW3, PHFW5, SOFW3, SOFW5 
and SOFW2), and one item displayed both misfit and bias 
(PPFW1). The total model fit for the various FWE sub-
scales also varied between good and excellent. Analysis 
also revealed that deleting some misfitting items might 
improve model fit, but in other instances it would decrease 
the overall model fit needlessly. Based on the results, it can 
be recommended that nine items be omitted from future 
measurement of sub-scales of the FWE direction (PSFW4, 
PPFW1, PPFW3, PHFW5, PHFW6, SOFW5, SOFW6, TFW5 
and TFW6).

Discussion
The objective of this study was to develop items for the 
measurement of work-family enrichment based on all the 
elements contained within the theoretical model and to 
evaluate the latent trait functioning of these items. With 
the development of this new instrument, several of the 
theoretical and measuring limitations voiced by previous 
researchers were addressed. This strategy illustrates various 
distinct advantages of this instrument over previous positive 
work-family measurements. In addition, the Rasch rating 
scale was used to analyse the items that were developed for 
the MACE Work-Family Enrichment Instrument.

When analysing data from questionnaires, a constructive 
early step in the process is to investigate the functioning of 
rating scale categories (Linacre, 2002). These categories relate 
to items that are scored on more than two categories. The 
results in this study indicated that 12 of the 92 items did 
not function according to the expected five-point Likert-
type scale. The strongly disagree and disagree response 
categories proved to be problematic across all 12 items. It can 
therefore be deduced that the participants found it difficult to 
discriminate between these two categories when responding 
to the identified 12 items. Closer investigation of the item 
content did not reveal any plausible explanation why the 
participants found it difficult to discriminate between these 
two categories for the 12 items. A reason that people would 
discriminate between strongly disagree and disagree might 
be that people find it socially undesirable to evaluate their 
positive work and family in extreme negative terms. It is 
rather more socially desirable to agree or strongly agree with 
positive elements with one’s work and family life.

Linacre (2002) states that, for analytical purposes, the 
challenge is to verify that observations according to the 
rating scale conform reasonably closely to a specified model; 
therefore, the results recommended the collapse of these 
two categories for further analysis. According to Marais et 
al. (2011), the collapsing of categories should not be done in 
established questionnaires. However, since this questionnaire 
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TABLE 3: Tests of individual item fit for the work-to-family sub-scale with items ordered by increasing location.
Item
 

Location
 

SE
 

FitResid
 

χ2

 
p
 

Fit
 

DIF All items Item(s) 
deleted

 

Poor fitting items deleted
Category F-ratio p-value Total Chi-

square (df)
Chi-square 

p-value
PSI Total Chi-

square 
(df)

Chi-
square 
p-value

PSI

Skills (n = 479) EX 0.87 -  44.65 (35) 95.87 (48) 0.000 - - - 0.127 0.86
SWF3 -0.30 0.08 -2.61 9.70 0.287 - Age 3.04 0.01 - - - - - - -
SWF6 -0.16 0.07 -1.01 10.92 0.206 - - - - - - - - - - -
SWF4 -0.15 0.08 -3.42 13.56 0.094 - - - - - - - - - - -
SWF1 0.03 0.07 1.96 12.18 0.143 - - - - - - - - - - -
SWF2 0.06 0.07 -2.79 14.24 0.076 - - - - - - - - - - -
SWF5 0.52 0.07 2.27 35.27 0.000 PR Qual 5.54 0.019 - - - x - - -
Perspectives (n = 500) EX - - - 113.98 (64) 0.000 0.90 - 34.72 (48) 0.925 0.87
PWF4 -0.45 0.07 -0.93 12.48 0.131 - - - - - - - - - - -
PWF3 -0.30 0.07 -1.24 4.84 0.774 - - - - - - - - - - -
PWF7 -0.30 0.07 -2.67 19.45 0.013 - - - - - - - - - - -
PWF8 -0.03 0.07 -0.26 8.89 0.352 - - - - - - - - - - -
PWF6 0.02 0.07 -1.44 9.85 0.276 - - - - - - - - - - -
PWF5 0.07 0.07 -0.64 8.08 0.425 - - - - - - - - - - -
PWF1 0.42 0.07 2.10 30.75 0.000 PR - - - - - - x - - -
PWF2 0.58 0.07 2.19 19.64 0.012 - Race 2.89 0.035 - - - x - - -
Self-concept (n = 465) EX - - - 59.27 (48) 0.128 0.88 - 30.49 (40) 0.861 0.89
PSWF1 -0.31 0.08 1.82 24.78 0.002 - Qual 8.92 0.003 - - - x - - -
PSWF6 -0.24 0.08 1.07 4.14 0.844 - - - - - - - - - - -
PSWF2 -0.16 0.08 -0.46 4.15 0.843 - - - - - - - - - - -
PSWF4 0.09 0.08 -3.18 8.63 0.375 - - - - - - - - - - -
PSWF5 0.16 0.08 -1.35 6.26 0.619 - - - - - - - - - - -
PSWF3 0.45 0.08 -1.98 11.33 0.184 - - - - - - - - - - -
Psychological (n = 467) GD - - - 113.96 (48) 0.000 0.87 - 29.20 (18) 0.046 0.83
PPWF4 -0.60 0.08 -4.81 28.45 0.000 PR - - - - - - x - - -
PPWF5 -0.34 0.08 0.18 11.27 0.187 - Race 3.08 0.027 - - - x - - -
PPWF3 -0.14 0.07 -2.34 18.89 0.015 - - - - - - - - - - -
PPWF2 0.23 0.07 -1.66 6.98 0.538 - - - - - - - - - - -
PPWF1 0.38 0.07 0.24 8.61 0.376 - Gender 4.05 0.045 - - - - - - -
PPWF6 0.47 0.08 4.35 39.76 0.000 PR Gender 3.81 0.051 - - - x - - -
Physical (n = 480) EX - - - 50.15 (48) 0.388 0.86 - - -
PHWF4 -0.33 0.08 -3.12 10.60 0.225 - - - - - - - - - - -
PHWF3 -0.15 0.07 -0.03 5.63 0.688 - - - - - - - - - - -
PHWF5 -0.09 0.07 -3.28 7.20 0.516 - - - - - - - - - - -
PHWF1 -0.03 0.07 0.96 7.73 0.461 - - - - - - - - - - -
PHWF6 0.08 0.07 0.52 4.66 0.793 - - - - - - - - - - -
PHWF2 0.52 0.07 1.99 14.34 0.073 - - - - - - - - - - -
Socio-capital (n = 463) EX - - - 88.67 (48) 0.000 0.85 - - - -
SOWF3 -0.31 0.07 -4.46 15.24 0.055 - Qual 3.99 0.046 - - - - - - -
SOWF4 -0.25 0.08 -4.23 23.14 0.003 - - - - - - - - - - -
SOWF1 -0.07 0.07 1.58 8.89 0.352 - - - - - - - - - - -
SOWF5 0.14 0.07 -1.09 8.09 0.425 - Race 2.76 0.042 - - - - - - -

- - - - - - Qual 4.96 0.026 - - - - - - -
SOWF6 0.23 0.07 3.17 20.23 0.010 - - - - - - - - - - -
SOWF2 0.27 0.07 0.37 13.08 0.109 - Gender 0.03 0.044 - - - - - - -

- - - - - - Age 2.64 0.023 - - - - - - -
Time management (n = 460) EX - - - 74.21 (42) 0.002 0.87 - - - -
TWF5 -0.32 0.08 -1.48 12.03 0.100 - - - - - - - - - - -
TWF1 -0.30 0.08 -0.24 10.01 0.188 - - - - - - - - - - -
TWF2 -0.11 0.08 -4.73 6.61 0.471 - - - - - - - - - - -
TWF3 0.00 0.08 -5.10 10.02 0.187 - - - - - - - - - - -
TWF4 0.36 0.09 -2.34 16.50 0.021 - - - - - - - - - - -
TWF6 0.37 0.08 1.46 19.04 0.008 - - - - - - - - - - -
Material resources (n = 374) GD 110.26 (42) 0.000 0.90 - 45.79 (28) 0.018 0.82
MWF5 -1.05 0.09 0.39 30.16 0.000 PR Race 2.74 0.043 - - - x - - -
MWF1 -0.03 0.08 -2.93 7.44 0.282 - - - - - - - x - - -
MWF3 0.01 0.08 -5.34 12.96 0.044 - - - - - - - - - - -
MWF6 0.03 0.08 -4.84 16.96 0.009 - - - - - - - - - - -
MWF4 0.12 0.08 0.02 6.79 0.341 - - - - - - - - - - -
MWF2 0.37 0.08 1.57 9.32 0.156 - - - - - - - - - - -
MWF7 0.54 0.08 3.20 26.63 0.000 PR - - - - - - x - - -

SE, standard error; χ2, chi square; p, probability; DIF, differential item functioning; df, degrees of freedom; PSI, Person Separation Index; SWF, work-family skills; PWF, work-family perspectives; 
PSWF, work-family self-concept; PPWF, work-family psychological; PHWF, work-family physical; SOWF, work-family socio-capital; TWF, work-family time management; MWF, work-family material; 
EX, Excellent fit; GD, good fit; PR, poor fit; Qaul; qualification.
Values in bold indicate high positive/negative fit residuals.
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TABLE 4: Tests of individual item fit for the family-to-work sub-scale with items ordered by increasing location.
Item
 

Location
 

SE
 

FitResid
 

χ2

 
P  Fit

 
DIF All items Item(s) 

deleted
 

Poor fitting items deleted

Category
 

F-ratio
 

p-value
 

Total Chi-
square (df)

Chi-square 
P-value

PSI Total Chi-
square (df)

Chi-square 
p-value

PSI

Skills (n = 461) EX - - - 45.12 (42) 0.343 0.89 - - - -

SFW6 -0.40 0.09 -0.98 6.64 0.467 - Race 3.12 0.017 -  - - -  - - -

SFW1 -0.28 0.08 0.69 7.74 0.356 - - - - -  - - -  - - -

SFW4 -0.17 0.09 -4.94 5.97 0.543 - - - - -  - - -  - - -

SFW3 -0.16 0.09 -4.69 8.62 0.281 - - - - -  - - -  - - -

SFW5 0.08 0.09 -0.12 10.19 0.178 - - - - -  - - -  - - -

SFW2 0.94 0.09 -4.13 5.94 0.547 - - - - -  - - -  - - -

Perspectives (n = 457) EX - - - 98.12 (64) 0.004 0.90 - - - -

PFW4 -0.40 0.08 -2.65 13.82 0.087 - Race 3.43 0.017 -  - - - -  - -

PFW3 -0.37 0.08 -1.81 17.09 0.029 - - - - -  - - - -  - -

PFW6 0.01 0.08 -0.24 3.69 0.884 - Age 3.96 0.002 -  - - - -  - -

PFW2 0.04 0.08 -3.16 10.97 0.203 - - - - -  - - - -  - -

PFW1 0.11 0.08 -2.69 14.14 0.078 - - - - -  - - - -  - -

PFW5 0.15 0.08 -0.64 5.17 0.740 - - - - -  - - - -  - -

PFW8 0.20 0.08 0.44 19.96 0.010 - - - - -  - - - -  - -

PFW7 0.27 0.08 -0.88 13.29 0.102 - - - - -  - - - -  - -

Self-concept (n = 445) EX - - - 60.23 (48) 0.111 0.89 51.35 (35) 0.037 0.87

PSFW2 -0.50 0.09 -0.16 12.89 0.116 - Qual 3.96 0.047 -  - - - -  - -

PSFW3 -0.18 0.09 -3.16 4.63 0.797 - Race 2.84 0.038 -  - - - -  - -

PSFW5 -0.05 0.09 -4.65 12.50 0.130 - Qual 7.60 0.006 -  - - - -  - -

PSFW4 0.05 0.09 -3.67 9.02 0.341 - Qual 4.21 0.041 -  - - x -  - -

PSFW6 0.16 0.09 -0.45 2.16 0.976 - - - - -  - - - -  - -

PSFW1 0.52 0.09 1.99 19.05 0.015 - - - - - - - - - - -

Psychological (n = 411) GD - - - 98.84 (42) 0.000 0.88 42.32 (24) 0.012 0.85

PPFW3 -0.86 0.09 -5.89 19.42 0.007 -  Race 2.93 0.034 - - - x - - -

PPFW4 -0.60 0.09 -6.45 14.87 0.038 -  - - - -  - -  - -  - - 

PPFW1 -0.15 0.09 3.62 42.60 0.000 PR Race 2.96 0.032 -  - -  x -  - - 

PPFW5 0.10 0.10 -2.98 11.11 0.134 -  - - - -  - -  -  -  - - 

PPFW6 0.64 0.10 -0.40 4.66 0.702 -  - - - -  - -  -  -  - - 

PPFW2 0.87 0.10 -3.16 6.18 0.518 -  - - - -  - -  - 

Physical (n = 427) GD - - - 92.09 (48) 0.000 0.89 - 22.74 (24) 0.535 0.89

PHFW4 -0.77 0.09 -5.43 20.02 0.010 -  Gender 4.70 0.031 -  - -  - -  - - 

PHFW1 -0.54 0.09 -1.48 13.58 0.093 -  - - - -  - -  - -  - - 

PHFW2 -0.29 0.09 -4.03 8.84 0.356 -  - - - -  - -  - -  - - 

PHFW3 -0.24 0.09 -4.29 4.94 0.764 -  Gender 3.99 0.047 -  - -  - -  - - 

PHFW6 0.17 0.09 2.93 35.14 0.000 PR - - - -  - -  x -  - - 

PHFW5 1.68 0.09 -0.91 9.57 0.296 -  Age 3.48 0.004 -  - -  x -  - - 

- - - - - -  Race 4.44 0.004 -  - -  - -  - - 

Socio-capital (n = 416) GD - - - 122.28 (48) 0.000 0.86 - 28.49 (24) 0.240 0.87

SOFW3 -0.87 0.09 -5.17 21.49 0.006 -  Race 3.25 0.022 -  - -  - -  - - 

- - - - - -  Qual 9.56 0.002 -  - -  - -  - - 

SOFW1 -0.53 0.09 0.63 9.04 0.339 -  - - - -  - -  - -  - - 

SOFW5 0.08 0.09 0.48 26.40 0.001 -  Qual 9.30 0.003 -  - -  x -  - - 

SOFW6 0.31 0.09 1.47 29.56 0.000 PR - - - -  - -  x -  - - 

SOFW4 0.48 0.09 -4.93 18.96 0.015 -  - - - -  - -  -  -  - - 

SOFW2 0.53 0.09 -1.68 16.83 0.032 -  Qual 4.23 0.040 -  - -  -  -  - - 

Time management (n = 433) GD - - - 85.93 (48) 0.001 0.89 - 16.25 (20) 0.701 0.87

TFW1 -0.37 0.09 -0.02 19.07 0.014 -  - - - -  - -  -  -  - - 

TFW5 -0.21 0.09 -1.72 4.78 0.781 -  Qual 4.40 0.037 -  - -  x -  - - 

TFW3 -0.11 0.09 -5.91 8.75 0.364 -  - - - -  - -  -  -  - - 

TFW4 -0.01 0.09 -6.02 17.81 0.023 -  - - - -  - -  -  -  - - 

TFW2 0.05 0.09 -3.68 5.14 0.743 -  - - - -  - -  -  -  - - 

TFW6 0.65 0.08 2.70 30.39 0.000 PR - - - -  - -  x -  - - 

SE, standard error; χ2, chi square; p, probability; DIF, differential item functioning; df, degrees of freedom; PSI, Person Separation Index; SFW, family-work skills; PFW, family-work perspectives; 
PSFW, family-work self-concept; PPFW, family-work psychological; PHFW, family-work physical; SOFW, family-work socio-capital; TFW, family-work time management; EX, Excellent fit; GD, good fit; 
PR, poor fit; Qual, qualification.
Values in bold indicate high positive/negative fit residuals.
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was still in its development phase, it was deemed acceptable 
to collapse these categories. According to Grimbeeck and 
Nisbet (2006), a fundamental issue with using a Likert-
type scale is the problematic measurement properties of 
categories that require multi-choice responses per item. 
This warrants further investigation into the appropriate 
number of response categories for the MACE Work-Family 
Enrichment Instrument.

The Rasch analysis indicated that a total of 35 items from 
the item sets of both the WFE and the FWE directions 
either over-discriminated or under-discriminated between 
item locations of persons. The perspective resource items 
over-discriminated constantly in both the WFE and FWE 
item sets. The items that were over-discriminated against 
may indicate that the respondents were careless or less 
motivated in responding to the items (Hendriks et al., 2012) 
and were therefore reluctant to answer with the relevant 
intensity. Furthermore, individuals might have had their 
own understanding of the wording of the items (e.g. ‘values’, 
‘perspectives’) that differed from that of other individuals, or 
they might have attached different meanings to the wording 
in the items. 

Additionally, items measuring the dimensions of physical 
and self-concept consistently under-discriminated between 
persons’ item locations in the item sets of both the WFE and 
FWE directions. With regard to the under-discrimination of 
these items, participants may have been responding according 
to the same mental set or fixed pattern of thinking about the 
underlying trait (Hendriks et al., 2012). A reason that might 
stem from the physical dimension may be that individuals 
entertain the same idea or meaning of the wording (i.e. being 
energised) in the items, which provides no new information 
on the individual’s experience of the physical dimension. 
For the self-concept dimension it may be suggested that all 
individuals experienced self-concept and were indicating 
a sense of self-worth in the same manner. This is because 
they answered the questions in the same way, and therefore 
provided no new information on how they experienced the 
self-concept dimension. Items are therefore not diversified 
(Andrich, 1988) and should be re-evaluated. 

For the item set of the WFE direction, the items relating to self-
concept, socio-capital, and time management were the easiest 
for participants to agree with. The reason that individuals 
found the self-concept dimension easier to agree with may 
be that a person finds it socially desirable to indicate that the 
self-worth or self-concept they experience in their work plays 
a positive role in their family life. Social desirability is the 
tendency of respondents to answer questions in a manner 
that will be viewed favourably by others. It can take the 
form of over-reporting ‘good’ behaviour or under-reporting 
‘bad’ or undesirable behaviour (Paulhus, 1991). Respondents 
therefore over-report on the desirable behaviour as it might 
be seen as socially desirable. Furthermore, according to 
Carlson et al. (2006), employees are more likely to apply 
resources to their work role if occupation is more salient to 
their self-concept. Therefore, if one’s self-concept is more 

closely linked to work as opposed to family, then positive 
spillover is likely to occur from work to family. Regarding 
the socio-capital dimension, it could be suggested that 
respondents found it easier to agree with these items because 
they found it easy to relate to, which indicates that these 
individuals experience a sense of support in their work and 
maintain good relationships with their co-workers; such 
support and the maintaining of good relationships at work 
might lead to lessened role pressures (Greenhaus & Beutell, 
1985), resulting in workers being more prone to agree with 
the items. 

Additionally, it may be suggested that participants found it 
easy to agree with the time management dimension, as their 
occupation might require them to have a work schedule 
enabling them to apply their time effectively (Sabil & Marican, 
2011). This allows them to meet their work requirements in 
sufficient time in the work domain, which in turn enhances 
their family domain by allowing them to spend sufficient 
time with their families. According to Kehoe (1995), items 
that everyone found easy to agree with are impractical and 
should be replaced by more probing items that are more 
difficult to agree with. 

Items relating to perspectives and skills were more difficult 
to agree with from the work to family enrichment direction. 
The reason that respondents found it difficult to agree with 
the perspective dimension might be due to the multicultural 
nature of the work environment consisting of employees with 
different viewpoints and values (Lewis, 1997). If individuals 
could not relate to some viewpoints and values of others, they 
would find it difficult to agree with and answer these items. It 
might also be that some participants did not understand the 
meaning of some of the words (i.e. ‘perspectives’, ‘values’, 
‘viewpoints’) in the items and the result was that individuals 
found it more difficult to agree with this dimension. 
Furthermore, it is indicated that individuals found it more 
difficult to agree with the skills dimension. Therefore, it may 
be suggested that participants found it hard to relate to the 
type of competencies gained from their work that could be 
used in their family role to improve the quality of life in 
that domain. In addition, individuals might have found the 
wording of the items (i.e. ‘competencies’) too complicated.

For the item set of the family to work enrichment direction, the 
items representing the socio-capital and physical resources 
appeared to be easy to agree with. It could be suggested 
that respondents who found the socio-capital items from 
the family to the work enrichment direction easier to agree 
with experience awareness that they are cared for and loved, 
respected and valued as a member of their families (Cobb, 
1976). Furthermore, the physical resources items were also 
found to be the easiest to agree with from the FWE direction. 
The reason that respondents found these items easy to agree 
with might be that individuals’ family environments make it 
possible for them to gain more energy and mental sharpness 
within their family domain. These resources, in turn, could 
be applied in their work, enhancing their work domain. The 
participants seemingly found it difficult to agree with the 
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items of the skills dimension in the FWE direction. A reason 
for this might be that individuals find it difficult to relate to 
the word ‘skills’ in the items and the type of skills that could 
be generated particularly in the family domain that could be 
applied in their work role to better the quality of life in the 
work domain. 

The distribution map of person-item threshold indicated the 
range over work-family enrichment for which the items in the 
item set of WFE and the FWE directions would be most useful 
and reliable when measuring persons’ levels of ability through 
the measured construct. For both item sets, participants 
perceived the items to be relatively easy. Subsequently, those 
participants were rated high on work-family enrichment. 
The scale provides insufficient information on the higher 
ranges of work-family enrichment, and therefore represents 
an instrument that will provide more accurate information 
for people who operate in the middle to lower ranges of 
work-family enrichment. Examining the item content of 
item sets for both the WFE and the FWE directions, it can be 
hypothesised that possible reasons for the insufficient person 
reliability might be that the respondents misunderstood the 
items or that they were reluctant to answer the questions 
with the relevant intensity. Therefore, to ensure better person 
reliability, the wording and intensity of the items may have 
to be explored and adapted (Hendriks et al., 2012). 

Differential item functioning (DIF) was not present in either 
the WFE direction’s item set, or in the item set of the FWE 
direction. With the absence of the DIF, the probability of 
the item response could be explained by the respondents’ 
level of attitude and the fact that they found it difficult to 
endorse the item. The absence of DIF indicates that the work-
to-family and family-to-work enrichment scale could be 
administered to participants of different genders, ages, races 
and qualifications, without the concern that the items may 
mean something different to each population sub-group. 
Therefore, direct comparisons of mean locations for these 
groups can be made as the construct has the same meaning 
across sub-groups (Hendriks et al., 2012). 

According to Baghaei (2007) and Marais et al. (2011), when 
items share mutual information, they produce dependence 
on local items. With regard to such local item dependence, the 
results indicated that the MACE Work-Family Enrichment 
Instrument is more differentiated than was considered 
initially. That is because there is a clear presence of sub-
scales in item sets of both the WFE and the FWE directions. 
Participants’ experience of work-family enrichment could 
therefore be represented in a more meaningful way by 
presenting a profile of how the different work-family 
enrichment resources were experienced, rather than making 
a solitary assessment on all items at once. 

In the item sets of both the WFE and the FWE directions, 
various items displayed misfit, bias or both. Deleting some of 
these items proved to better the overall model fit for each of 
these sub-scales, although at times it was done at the expense 
of the PSI. The PSI represents an estimate of the spread of 

persons on the variable that is measured (Bond & Fox, 2007). 
However, in some instances, the unnecessary deletion of 
problematic items decreased the overall fit and countered the 
reliability of the sub-scales. Overall, most items functioned 
acceptably. 

With respect to the bias identified within the sub-scales for 
the WFE direction, the following results were registered: 
qualification groups differed in their experience of the skills 
and self-concept sub-scales, race groups differed in terms of 
the perspectives, psychological and material sub-constructs, 
and gender groups differed in terms of the psychological sub-
construct. A possible explanation for the gender differences 
could be that women experience more positive affect than 
men do from their work to their family roles, because 
women are more likely to integrate these roles, whereas 
men tend to segment or mentally separate work and family 
roles (Andrews & Bailyn, 1993). Women may experience 
and utilise resources differently than men do (Wayne et al., 
2007). Previous research suggests that women experienced 
higher levels of WFE compared to men (Van Steenbergen 
et al., 2007). However, Rothbard (2001) found that men 
experienced greater WFE compared to women. 

The bias found within the sub-scales for the FWE direction 
were related to differences between the various qualification 
groups on their experience of self-concept, socio-capital 
and time management. Furthermore, race groups differed 
in terms of the psychological and physical sub-scales and 
age groups differed in terms of the physical sub-scale. 
Considering the difference in qualification based on the socio-
capital sub-construct, it may be assumed that employees 
with a post-school qualification have more responsibilities 
at work. Furthermore, if these individuals experience more 
emotional and social support, as well as good relationships 
in their family lives, this might spill over to their work 
role, enabling them to take on these responsibilities in their 
workplace more easily than other individuals. Previous 
research therefore indicates that individuals with post-school 
qualifications experience higher FWE (Grzywacz & Marks, 
2000; Voydanoff, 2004). 

Limitations
Self-report questionnaires were employed to obtain the work-
family enrichment scores. This was considered as a limitation 
in this study. The use of self-report questionnaires has been 
a source of debate in literature on organisational psychology 
(e.g. Howard, 1994; Spector, 1994), and has been criticised for 
leading to artificially inflated correlations when measuring 
psychological constructs. The sub-scales included in the 
present study were most appropriately measured by asking 
employees to report their own attitudes and perceptions of 
work-family enrichment (Schmitt, 1994). 

Another limitation that came to the fore was the large 
number of items that were initially included in the study 
to measure the various sub-constructs of the MACE Work-
Family Enrichment Instrument. Some of the participants 
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complained about the length of the questionnaire and that 
the items were too repetitive. This may have influenced the 
way in which participants responded to the items (e.g. by 
responding randomly). 

Recommendations 
Recommendations for future research studies using the 
MACE Work-Family Enrichment Instrument are as follows:

•	 Revise or eliminate items that proved to be biased or have 
shown misfit with the scale and sub-scales.

•	 Investigate the model fit of the sub-scales after deleting 
the problematic items.

•	 Investigate whether a four-point rating scale or a five-
point rating scale will solicit more reliable results.

•	 Include items that will measure those respondents who 
scored high on work-family enrichment.

•	 Investigate the relevance of the material resources sub-
scale on work-family enrichment, since the Work-Family 
Enrichment Scale by Carlson et al. (2006) disregarded the 
measurement of material resources in its development.

•	 Investigate the resources separately according to the 
work-family enrichment model, seeing as the MACE 
Work-Family Enrichment Instrument included eight 
resources for work to family, and seven resources for 
family to work. The model includes five resources for 
both directions. Some of the resources and categories 
theoretically collapsed together (i.e. perspectives and 
skills; self-concept, psychological and physical).

•	 Investigate the internal psychometric properties of the 
MACE Work-Family Enrichment Instrument (i.e. validity 
in terms of construct, convergent and discriminant, its 
reliability, etc.). 

•	 Investigate the external psychometric properties of the 
MACE Work-Family Enrichment Instrument (i.e. the 
relationship with antecedents and the consequences of 
work-family enrichment).

Conclusion
The results suggest that the MACE Work-Family Enrichment 
Instrument functions as a multi-dimensional instrument 
by covering the various work-family enrichment resources 
as proposed by Greenhaus and Powell (2006). The MACE 
Work-Family Enrichment Instrument is therefore based on 
a sound theoretical framework and should be developed 
and investigated further in order to identify work-family 
enrichment factors that can measure workers’ experience of 
enrichment in their work and family domains. 
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