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Abstract

Given the rapid growth of intervention research in the occupational health sciences
and related fields (e.g. work-family), we propose that occupational health scientists
adopt an “alpha, beta, gamma” change approach when evaluating intervention efficacy.
Interventions can affect absolute change in constructs directly (alpha change), changes
in the scales used to assess change (beta change) or redefinitions of the construct itself
(gamma change). Researchers should consider the extent to which they expect their
intervention to affect each type of change and select evaluation approaches accord-
ingly. We illustrate this approach using change data from groups of IT professionals
and health care workers participating in the STAR intervention, designed by the Work
Family Health Network. STAR was created to effect change in employee work-family
conflict via supervisor family-supportive behaviors and schedule control. We hypoth-
esize that it will affect change via all three change approaches—gamma, beta, and
alpha. Using assessment techniques from measurement equivalence approaches, we
find results consistent with some gamma and beta change in the IT company due to
the intervention; our results suggest that not accounting for such change could affect
the evaluation of alpha change. We demonstrate that using a tripartite model of change
can help researchers more clearly specify intervention change targets and processes.
This will enable the assessment of change in a way that has stronger fidelity between
the theories used and the outcomes of interest. Our research has implications for how
to assess change using a broader change framework, which employs measurement
equivalence approaches in order to advance the design and deployment of more effec-
tive interventions in occupational settings.
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Occupational Health Science

Although interventions are central to occupational health science, the evaluation of
how they affect change across workplace populations and contexts is under-devel-
oped theoretically and empirically (e.g., Kossek, 2016; Bodner & Bliese, 2018).
Using data from a major U.S. randomized control trial study involving an organiza-
tional work-family intervention called STAR (Kossek et al., 2014) as an exemplar,
the goal of this paper is to demonstrate how different types of change in response to
an intervention can be hypothesized and assessed.

One of the most popular evaluation methods that is used to assess the efficacy
of intervention change is a design that compares pre- and post-intervention scores
on an outcome of interest (e.g., Kelly et al., 2014; De Boer et al., 2004; Taimela
et al., 2008). Multi-item self-report scales are given to participants before and after
an intervention, in a control group and a treatment group, and those items are aggre-
gated into a score, which is compared across groups and across time. These scales
are often subjected to a validation process, which means that researchers examine
the degree to which the items on that scale hang together (e.g., reliability of scale
scores, dimensionality of items) and assess what they claim to assess (e.g., construct
validity; Bagozzi et al., 1991). In modern psychometric evaluation, researchers use
latent variable models, or factor models, in this process—applying exploratory and/
or confirmatory factor analysis in their validation and assessment (Cole, 1987).

This approach is often used as gold-standard of intervention evaluation (e.g.,
Huang et al., 2015). This method of assessing intervention efficacy also provides an
opportunity to observe other possible ways that interventions can create change in
employee outcomes. In this paper, we use theories of individual and organizational
change (Golembiewski et al., 1976) to suggest three types of changes that can be
caused by interventions. They are: alpha changes, when interventions result in dif-
ferent scale scores for outcomes; beta changes, when interventions change the way
participants understand scale anchors or how an item relates to other items (Millsap
& Hartog, 1988); and gamma changes, reflecting a shift in the way participants con-
ceptualize the construct that the scale purports to measure. This framework has been
further developed using measurement invariance concepts (e.g., Spurk et al., 2011).
In this paper we apply concepts from measurement invariance and latent variable
models to assess whether alpha, gamma, or beta change is present in response to an
intervention using scale-score measures of constructs in a work-family intervention.

Alpha change as a result of the STAR intervention has been assessed in prior
research as an overall shift in the pre and post test scale scores of work-family con-
flict (e.g., Kelly et al., 2014; Moen et al., 2016). However, alongside this absolute
change in work-family conflict (Bodner & Bliese, 2018), we argue that the inter-
vention may also affect gamma and beta change, which is not assessed by compar-
ing changes in scale scores of a construct over time. These alternative mechanisms
of change, however, can be be assessed through tests of measurement equivalence.
Gamma change is a redefinition or reconceptualization of the construct being meas-
ured (Golembiewski et al., 1976; Schmitt, 1982). Because the STAR intervention
was focused on increasing family-supportive supervision and schedule control (in
order to reduce employee self-reports of work-family conflict), it could have also
changed how employees conceptualize the construct of work-family conflict in gen-
eral, changing not how much conflict they report on an aggregated measure of the
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construct (alpha change) but rather what the construct of “work-family conflict”
means to them.

Alternatively, beta change refers to a recalibration of the scale points used in
measures of a construct (Golembiewski et al., 1976; Schmitt, 1982). Employees
do not necessarily interpret the construct differently, nor is their level of “conflict”
necessarily different, but their perceptions of the scale response points has changed
due to new positive or negative associations that have been built by the interven-
tion (Thompson et al., 1999). In other words, to assess alpha change, we can com-
pare whether latent variable means of a measure of a construct are the same across
groups, with gamma change, we compare whether the latent contruct itself is the
same construct across groups, and with beta change, we compare whether param-
eters associated with the items of the measure used to assess the construct are the
same across groups.

In this paper, we argue that directly theorizing and assessing gamma and beta
change, in addition to alpha change, (Oreg et al., 2012) can have important implica-
tions in terms of how intervention results are interpreted (Allen & Martin, 2017).
Specifically, we argue that observing differences in scores on measures over time,
or on factor means, may be due to beta or gamma change, and not just alpha change,
and that other types of change may obscure our ability to observe alpha change. We
thus make three specific contributions to the literature on occupational health inter-
ventions. First, research on organizational interventions rarely analyze intervention
efficacy using methods other than an “alpha change” approach in which they directly
compare the observed scores on measures of focal constructs before and after the
intervention (which is one way of assessing alpha change). We demonstrate that
other types of change captured using measurement equivalence approaches could be
important harbingers of intervention effectiveness. By proposing that occupational
health scientists adopt an “alpha, beta, gamma” change approach when hypoth-
esizing intervention efficacy and assessing change, our study helps address current
shortcomings in the OHP field that mainly focuses on assessing alpha change in
outcomes.

Second, we demonstrate how accounting for (or not accounting for) beta and
gamma types of change can affect the evaluation of expected alpha change. Although
research has demonstrated the importance of establishing measurement equivalence
(Cheung & Rensvold, 2002; Vandenberg & Lance, 2000) before comparing groups,
we hypothesize that inequivalence can be indicative of change. Thus, it is important
to delineate which type of change is expected and why, a priori, and to understand
how an intervention may simultaneously affect different types of change. In mak-
ing this argument, we are suggesting that measurement variance is not a bad thing
in and of itself, but, rather, may have been under-utilized as an additional way to
hypothesize and evaluate the efficacy of interventions.

Finally, while using principles of measurement equivalence testing as the mecha-
nism to assess beta and gamma change, we specifically integrate scalar equivalence
testing—in which we compare the intercepts of items comprising our scale meas-
ures—as an indicator of beta change. Most prior work has overlooked differences
on item intercepts, which reflects what the score for an item is if the actual level
of the underlying latent construct is zero. We demonstrate that where individuals’

@ Springer



Occupational Health Science

responses start on a scale (i.e., an item intercept) may also be affected by an inter-
vention, apart from the intervention affecting changes in the construct itself (i.e.,
lower levels of latent work-family conflict). We then examine this directly using a
Multiple Indicators Multiple Causes approach (MIMIC; Muthén, 1989), which is
used to examine the simultaneous effect of exogenous causal variables like interven-
tions on the indicators (items) and the latent variable (construct) at the same time.
We demonstrate that this is a fruitful area of theorizing around organizational inter-
ventions and change.

Finally, we offer important practical contributions by demonstrating how change
associated with an intervention can manifest via what is often only considered to
be random measurement error, and how a-priori theorizing around specific types
of change can impact accuracy and efficacy of the recommendations intervention
researchers make to various constituencies. In the sections that follow, we describe
alpha, beta, and gamma change in more depth. Next, we link these concepts to meth-
ods of assessment using measurement invariance testing. Then, we present specific
hypotheses regarding, gamma, beta, and alpha change using the STAR intervention
and test them using the methods we propose.

Literature Review and Study Hypotheses

Three types of individual change — alpha, beta and gamma-— can be investigated due
to exposure to any particular intervention (Golembiewski et al., 1976; Pitts et al.,
1996; Schmitt, 1982), and may co-occur to some degree. Alpha change, a change in
the level of a construct, which can be assessed via an observed score of a measure
of a construct from one time point to another (Millsap & Hartog, 1988; Riordan
et al., 2001; Schaubroeck & Green, 1989), is the most commonly assessed change in
interventions and randomized controlled trials. However, depending upon the inter-
vention’s theory of change (Breuer et al., 2015; De Silva et al., 2014; Reinholz &
Andrews, 2020; Zand & Sorensen, 1975), it may well be that testing additional types
of change allows for more specific and robust tests of an intervention’s efficacy.
Beta change (Schaubroeck & Green, 1989; Schmitt, 1982) is when the meas-
urement scale that respondents use changes in calibration. This occurs, for exam-
ple, when participants use more or fewer of the scale points for each item (e.g.,
scale variances shrink or expand across groups) or people change the degree
to which they see a particular item as related to the underlying construct (e.g.,
changes in factor loadings that associate each item to its underlying construct as
described by Schaubroeck & Green, 1989).l So, after the intervention, a respond-
ent may see a response scale of 1=strongly disagree to 5=strongly agree in

! As noted by an anonymous reviewer, it is possible that a shift in a factor loading could represent a shift
in the definition of the construct itself (gamma change) and not an understanding of a specific item on a
scale (beta change). However, following prior research, we believe that shifts in factor loadings are bet-
ter understood as indicators of changes in measurement calibration than as qualitative differences in the
underlying construct itself.
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different ways, such that 1 (strongly disagree) and 2 (disagree) now mean the
same thing to them. This type of change does not mean that the level of the actual
latent construct has changed, but rather that the items and measures used to cap-
ture it are being used in different ways over time by participants. As Vanden-
berg and Self (1993) note, with beta change: “Although a statistically significant
difference exists between the two values, this difference possesses no meaning
because in reality, the two values are perceptually identical” (pg. 558).

Gamma change is when the definition or understanding of a construct shifts
over time in the minds of participants (Schaubroeck & Green, 1989). Comparing
the same construct over time to test for changes in the construct (or alpha change)
means comparing latent scores on the continuum underlying the construct—look-
ing for a quantitative shift in the same construct. Gamma change renders com-
parisons of scores on the latent continuum non-comparable because they are
qualitatively different constructs. For instance, if at Time 1, you interpret the con-
struct of work-family conflict as “not having enough time to fulfill both your work
and your family responsbilities,” but after the intervention, you define it as “your
work and your family expect you to to meet different role expectations,” this con-
stitutes a qualitative shift in the construct’s definition. While both are legitimate
interpretations of a “work family conflict” construct, you cannot compare scale
scores across time, as scores are referring to different latent constructs altogether.

Interventions could thus affect outcome measures in all of these ways at the
same time, whether via actual changes in levels of a construct (alpha change),
reconceptualization of constructs (gamma change), or reinterpretations of the
measures and items themselves (beta change) (Menard, 1991; Riordan et al.,
2001). And while detecting and interpreting alpha change could be confounded
by the presence of gamma and beta change, gamma and beta change may also be
a purposeful, designed outcome of a change endeavor. Gamma and beta change,
however, are rarely included in studies on organizational change or interventions
(Riordan et al., 2001).

According to Riordan et al. (2001), only 6% of articles examining change
hypothesized gamma or beta change (as opposed to alpha change). But even
among this small percentage, none classified it as such. For instance, examina-
tions of the efficacy of training for rater bias in evaluation is suggestive of beta
change (Riordan et al., 2001). Organizational culture change interventions may be
suggestive of gamma change in that employees are encouraged to reconceptualize
and reinterpret attributes of the culture (Riordan et al., 2001). Neither of these
assessments are usually framed in terms of Golembiewski’s model. Even those
studies that raise the possibility that the intervention could have affected beta
or gamma change do not test those theoretical arguments directly (see Holman
& Axtell, 2016; Logan & Ganster, 2005). For instance, when Logan and Gan-
ster (2005) investigated why there might not have been observed alpha change in
their control intervention to reduce stress, interview results suggested that some
respondents may have shifted their understanding of the scales used to assess
stress in response to learning and understanding stress and control differently. We
argue that these sort of explanations related to both gamma and beta change may
actually be expected in response to an intervention.
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Assessing Change using Measurement Invariance Testing

To assess alpha, beta, and gamma change, researchers use analytical approaches
from the measurement invariance and confirmatory factor analysis literatures (Chan
& Schmitt, 2000; Schmitt, 1982; Vandenberg & Lance, 2000; Vandenberg & Self,
1993). As shown in Table 1, when different types of change are expected, research-
ers can test for each using principles of measurement invariance testing.

Prior work establishing methods of assessing beta and gamma change has left
out the role of scalar/intercept-based invariance (Millsap & Hartog, 1988; Riordan
et al.,, 2001; Vandenberg, 2002; Vandenberg & Self, 1993). Because scalar non-
invariance reflects shifts in intercepts that can reflect item bias (Hofmans et al.,
2008; Nye et al., 2010), it is important to delineate whether such changes are linked
to the intervention. Consistent with Schmitt (1982) and Vandenberg and Self (1993),
we conceptualize changes in item intercepts as beta change. Given beta change is
a “source of systematic bias affecting the true-score continuum” (Schaubroeck &
Green, 1989, pg. 895), not considering changes in intercept terms may mean that
beta change is not adequately assessed. Here, we include scalar non-invariance as an
indicator of beta change (as shown in Table 1). If item intercepts were affected by an
intervention, this would not reflect underlying shifts in the latent construct of inter-
est (e.g., a factor mean), but rather in the interpretation of the item or of its scale,
regardless of the latent score of the underlying construct. In factor analysis terms,
item intercepts reflect the value of a measurement item irrespective of its relation-
ship to the underlying construct or factor.

Golembiewski et al. (1976) suggest that change in response to an intervention can
occur via multiple mechanisms which may be captured via measurement invariance
testing (Table 1). We argue, as above, that these additional mechanisms of change
may be hypothesized a priori based on the underlying theory of change of a specific
intervention (Breuer et al., 2015; De Silva et al., 2014; Reinholz & Andrews, 2020;
Zand & Sorensen, 1975). Matching the assessment and analyses to the theoretical
mechanism is a critical component of evaluating intervention efficacy and general-
izing such effects across alternative contexts. Even when alpha (or direct) change
is the intervention’s purpose and a strong way to assess its effects, it is important
to correct for confounding effects of beta change and to rule-out gamma change
in order to accurately interpret alpha change (Chan, 1998). Thus, gamma and beta
change should be tested before alpha change (Schmitt, 1982).

We now turn to our examination of change data from a specific work-family inter-
vention, the STAR intervention (Kossek et al., 2014), as a lens to understand these
broader occupational health intervention change evaluation issues.

Work-Family Interventions and Individual Change
As Riordan et al. (2001) note, change is a cornerstone of the applied psychology

and organizational behavior literatures. Change in this context refers to “employees
reinterpreting and revising both the meaning of work as it pertains to a particular
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organization and a view of themselves as functioning members...”, which can be
affected by organizational interventions or employees phenomenological processes
(Riordan et al., 2001, pg. 52). Unlike many other foci of change interventions
focused on individual-level outcomes, work-family focused change requires atten-
tion to multiple roles and domains beyond the work role. Measures of inter-role con-
flict are dependent upon non-work roles that may not be affected as directly by inter-
ventions staged in the work domain, as we know that experiences in one domain
affect outcomes in that same domain more strongly than outcomes in others (e.g.,
Judge et al., 2006). We expect that alternative modes of change are more likely to
occur when there are alternative sources of variance built into the construct of inter-
est (i.e., work-family conflict is not only affected by work, but also by family).

We expect that the STAR work-family intervention (Kossek, 2016), which is
focused on multiple components—increasing the control that respondents have over
their schedules and promoting family friendly behaviors in supervisors—with the
purpose of increasing the work-life balance of employees in two types of firms, a
long-term care health facility and an information technology firm, will affect change
in multiple ways. The intervention was designed to assess alpha change in the latent
construct of work-family conflict, such that people in the treatment group will expe-
rience less work-family conflict than the control group (Kelly et al., 2014). But we
also expect that it may induce gamma change by affecting how people interpret the
construct of work-family conflict and that it may induce beta change by affecting
how people perceive the items of the measure of work-family conflict that we use.

STAR trained supervisors on the value of demonstrating support for employees’
personal lives and to prompt employees to reconsider when and where they work
(Hammer et al., 2009, 2011; Kelly et al., 2011, 2014). Work-family conflict (the
interrole conflict between the domains of work and family, measured separately
using scale measures of the constructs of work-to-family conflict and family-to-work
conflict) was a critical primary outcome of interest. Kelly et al. (2014) and Moen
et al. (2016) demonstrated that this work-family intervention induced alpha change
in work-family conflict (in the IT organization, Tomo, but they did not examine its
efficacy in the health care company, Leef) and in other well-being outcomes (also in
Tomo). The intervention was only effective for certain subgroups in the health care
organization (Kossek et al., 2019).

Although the practical principles that Kossek et al. (2014) note in their imple-
mentation guide focusing on alpha change are comprehensive, we argue that they
miss other indicators of change that can be captured by Golembiewski et al’s (1976)
tripartite model of change management. The STAR intervention can also affect
beta and gamma change, and we can evaluate this change using a factor analysis
approach, informed by measurement invariance testing (as per Chan & Schmitt,
2000; Schmitt, 1982).

Gamma change A lack of gamma change in a construct establishes that qualitative
perceptions of the latent construct itself are stable across time (and across groups).
In other words, we ask: will the STAR intervention change whether “work-family
conflict” is seen as the same construct after the intervention (gamma change)? Using
measurement invariance methods, this can be assessed by establishing whether the
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overall factor structure of a model including family-to-work and work-to-family con-
flict fits the data the same pre- and post-intervention, and whether work-to-family
and family-to-work conflict covary similarly across time or groups (Golembiewski
et al., 1976; Schaubroeck & Green, 1989; Schmitt, 1982). These methods can indi-
cate whether respondents are thinking about different constructs at different time
points based on intervention group (Golembiewski et al., 1976; Riordan et al., 2001;
Vandenberg & Self, 1993).

In the context of the current study, it could be the case that employees’ knowl-
edge about and understanding of the work-family conflict construct before the
intervention was limited. The STAR intervention involved supervisor-targeted
family-supportive supervisor training and changes in employee perceptions of
support for work and family; employee-targeted change around how and where
they work, i.e., schedule control; as well as a shift in organizational culture from
a focus on “face time” and long work hours to results (Kelly et al., 2014; Moen
et al., 2016). Instead of focusing on work-family challenges as an individual issue,
the intervention was designed to “change the rules of the game at work™ and to
affect how work and personal life could be managed more effectively. More spe-
cifically, the STAR intervention was designed to “modify the practices, interac-
tions, and social meanings within this workplace” (Kelly et al., 2014, pg. 487).

Interventions designed to change organizations in this way, i.e., more sys-
temically and as related to organizational culture, “seem inherently to address
gamma change” (Riordan et al., 2001, pg. 59). In the case of the STAR interven-
tion, although not necessarily planned, gamma change may have occurred. Since
family-supportive supervision, schedule control, and a results orientated culture
were not explicit in the organizations being studied prior to the intervention, it is
feasible that the STAR intervention could have substantively changed employees’
conceptualization of “work and family” in general, including work-to-family and
family-to-work conflict. Broader changes in one’s psychosocial environment can
result in gamma change (Golembiewski et al., 1976) including in measures of
work-family conflict across time (Pejtersen & Kristensen, 2009). Thus, although
the intervention may not have been expressly designed to change people’s defini-
tion of work-family conflict (gamma change) or to educate employees who did
not understand what work-family conflict was, moving from an uninformed per-
spective to an informed perspective could have resulted in gamma change.

Hypothesis 1: A work-family intervention will result in gamma changes in
work-family conflict, such that the interpretation of the construct will be vari-
ant across control and intervention groups.

Beta change Beta change involves a shift in the scaling and measurement for a spe-
cific measure of a construct. This can include a reinterpretation of a rating scale,
change in the way in which intervals of a scale are interpreted across time, and how
the measure itself is used and interpreted (Riordan et al., 2001; Vandenberg & Self,
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1993). Beta change can be assessed by assessing by whether there has been a recali-
bration of intervals of the scale used to measure the conceptual domain (Golem-
biewski et al., 1976; Schmitt, 1982). For instance, a response of “strongly disagree”
on the work-to-family conflict measure included in the STAR intervention at Time
2 could be interpreted the same as a response of “disagree” on the same measure at
Time 1, if the intervention made people apply different decision rules to their per-
ceptions of measures and items. In the context of the current study, while there may
be a statistically significant mean difference in work-family conflict across time, this
is not necessarily exclusively due to a reduction in the actual work-family conflict
latent construct but also due to a change in the way in which the scale used to assess
work-family conflict is interpreted and how item responses are recorded (Riordan
et al., 2001).

In data analytic terms, beta change is traditionally interpreted as being present
when factor variances change over time (e.g., a 1-5 scale is used in different ways
over time, such as with range restriction) or when an observed item in a scale is
differently associated with a latent factor representing a construct (factor load-
ings) over time (as discussed in Schaubroeck & Green, 1989). In this paper, we
also propose that changes in item intercepts may reflect beta change (Table 1), as
an item intercept is the value of an item when its association with the underlying
latent construct is nil. In other words, all of these methods of assessment refer to
the measure being used, and not the underlying latent construct iself. If an inter-
vention affected change in these scale attributes (compared to the control group),
this would be indicative of beta change.

The STAR intervention (Kossek et al., 2014) was intended to change how peo-
ple perceive their responsibilities and the interference between roles, potentially
making people within an intervention group more similar on their perceptions of
conflict. This is similar to organizational culture interventions, which can narrow
the variance in the perception of workplace attributes (factor variance), enhance
the connection between certain items and their underlying constructs (factor
loadings), or recalibrate the average response to an item by shifting how people
generally respond to a scale over time, regardless of the underlying factor score
(intercepts).

Changes in scaling of the work-family construct could have occurred in the con-
text of the intervention due to a variety of factors, some of which are related to the
STAR intervention itself. The further apart measurements are taken across time, the
less likely alpha change alone is attributable to differences in levels of a construct
(Marsh & Grayson, 1994). Since work-family conflict was measured six months
apart between Time 1 and Time 2 (Moen et al., 2016), time itself could be a rea-
son for beta change in either the control group or the intervention group: Multiple
measurements of the same construct can result in habituation and practice effects
(Keefer et al., 2013). So, too, can measurement fatigue (Schwartz et al., 2004),
which is possible in any large-scale study such as the STAR intervention wherein
respondents complete lengthy surveys at each time point in the study. But we argue
that, in response to the intervention itself, which is focused on reducing work-family
conflict in part by training front-line supervisors to be family-supportive, could have
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Table2 Measures and Items in the Current Study

WEC1 Demands of work interfere with family/personal time
WEC2 Job makes it difficult to fulfill personal responsibilities
WEC3 Things at home do not get done b/c of demands of job
WEFC4 Job strain makes it difficult to fulfill fam/personal duties
WEC5 Due to work make changes to fam/personal activities

FWCl1 Demands of fam/personal relationships interfere with work
FwC2 Put off things at work because of demands on time at home
FWC3 Things at work not done b/c of demands of fam/personal life
FwWC4 Home life interferes with responsibilities at work

FWC5 Family-related strain interferes w/ ability to do job duties

All items asked at all time periods (1 =baseline, 2= 6-month lag, 3 =12-month lag, 4 =18-month lag)

changed the standards by which employees use to assess their own work-family con-
flict, resulting in beta change (Hammer et al., 2016).

If managers trained to be more family-supportive were helping employees to
see their work and their family responsibilities differently, we may see respondents
shift their response scales even without experiencing more or less actual conflict.
Take item wfc4 in Table 2: “Job strain makes it difficult to fulfill family or personal
duties.” An intervention may not change overall levels of the underlying factor/con-
struct of work-family conflict (alpha change), but may decouple perceptions of “job
strain” from the concept of conflict (as compared to item wfcl “Demands of work
interfere with family/personal time”). This might make the factor loading for this
item less strong in the intervention group than in the control group, an example of
beta change. Alternatively, perhaps the intervention may decrease the work-family
conflict factor variances compared to the control group, as employees experience a
shared intervention experience and shared interpretations of that reality and become
more similar over time. Groups and organizations can promote shared understanding
and realities via culture or climate (e.g., Bhave et al., 2010). These shared realities
for employees in intervention units may result in more compressed factor variances
(i.e., more similarity in how they see work-family conflict; beta change) without
affecting the level of it (alpha change).

As with research in assessment and scale development on differential item
functioning (DIF; Stark et al., 2006), we expect that intervention group can
affect overall item scores (intercepts). Scalar equivalence testing requires one
to imagine what a person’s response on a scale item would be if the underlying
factor were constrained to zero: in other words, what is a default response on
this scale, regardless of the actual level of the underlying construct. A clas-
sic DIF example is scalar (intercept) non-invariance seen in a three-item meas-
ure of depression that includes “I cry a lot”. Crying is related to the construct
of depression (factor loading), but women might report higher levels of crying
unrelated to the underlying depression construct. They start at a higher inter-
cept than men do. Likewise, with work-family conflict and differential item
functioning based on intervention group status, we might see that being in an
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intervention group changes how employees respond to certain items in a work-
family conflict measure that is not related to the actual conflict they experience
(alpha change).

Consider the item wfc3, “Things at home do not get done b/c of demands
of job.” An intervention to reconceptualize work demands could mean that a
respondent would change from a “neutral” to a “disagree” on this item, even if
their perceived conflict overall was actually unchanged. Or, perhaps the inter-
vention could have re-focused employees on the importance of their home life,
and thus they select “strongly disagree” instead of a “disagree” on this item,
even though their overall conflict—the degree to which work has interfered
with home/family—is unchanged. This would be observed with intercept non-
invariance and would be an example of beta change, as the intervention changed
where someone started on a scale (responding with a 3 vs. 2, etc.) without
changing the underlying latent work-to-family conflict construct.

Thus, we expect that an intervention will affect beta changes in work-family
conflict.

Hypothesis 2: A work-family intervention will result in beta changes in work-
family conflict, such that the scales used to respond to the construct (beta) will
shift as a result of the intervention.

Implications of gamma and beta change Prior research on measurement equiva-
lence suggests that non-equivalence can have grave implications for the validity
of factor mean comparisons (e.g., Byrne et al., 1989; Chen, 2008; Vandenberg
& Lance, 2000). Likewise, the presence of gamma or beta change may affect the
interpretation of alpha change, obscuring our ability to perceive the effect of the
STAR intervention on work-family conflict changes over time. We expect that,
just as not establishing measurement invariance across cultural groups makes
it difficult to be sure we are comparing “apples to apples” when determining
change or differences across groups (Ryan et al., 1999), the failure to identify
beta or gamma change can affect how the overall alpha change as a result of
the intervention is interpreted. To accurately interpret alpha change when beta
change is detected would require calibration of the work-family conflict measure
to ensure consistency across time (Golembiewski et al., 1976; Schmitt, 1982). If
gamma change is detected, then this would mean that comparisons across time in
work-family conflict would need to be interpreted with caution because gamma
change is a threat to the validity of the interpretation that alpha change occurred
(Riordan et al., 2001). When gamma change is established, the comparison of
scores of the same measure across time points means something different than
in the absence of gamma change (Chan, 1998; Riordan et al., 2001). If gamma
change has occurred in a construct, then comparing factor means is not advised,
because the qualitative shift in perception of the latent construct renders quan-
titative comparison unclear: if your intervention changes an apple to an orange,
you should not compare them. Thus, we expect that:
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Hypothesis 3: Gamma and beta changes in work-family conflict as a result of an
intervention will affect the interpretation of alpha change, such that changes in
the interpretation (gamma) and scaling (beta) will affect whether (and how) fac-
tor mean changes are observed.

Method

To test our hypotheses, we used field data from the publicly available Work, Family,
and Health Study (WFHS). The dataset is available at https://workfamilyhealthnetw
ork.org/data and additional WFHS publications can be found at that site (select pub-
lications are provided in a data transparency table in Appendix A in supplemental
materials). We use data from Time 1 (pre-intervention) and Time 2 (6 months post
intervention) for this study, as we are concerned with the initial change effects of
the intervention and not the sustainability of the intervention’s effect over time (e.g.,
Whelan et al., 2014). Demographics from both Tomo (an information technology
company consisting primarily of skilled, professional, salaried employees— most of
whom had either college or advanced degrees) and Leef (a for-profit extended care
organization consisting largely of hourly, less skilled employees) are provided in
these studies (cf Hammer et al., 2011, 2016; Kossek, et al., 2019; Kelly et al., 2014).

Measures

Work-family conflict and family-work conflict To test our hypotheses, we use two
separate measures (see Table 2). The WFHS asked participants about their work-
family conflict using a well-regarded, common measure developed by Netemeyer
et al., (1996). This measure has been cited by thousands of work-family scholars
and assesses work-family conflict from both directions: family interfering with work
and work interfering with family (bidirectional), which is supported by both theory
and meta-analysis (e.g., Byron, 2005) and covers both time and strain-based conflict.
Each scale consisted of five items, which were responded to on a 5-point Likert-type
scale from “strongly disagree” to “strongly agree”. Generally, this scale is expected
to load on two correlated factors (Netemeyer et al., 1996).

Analysis: Measurement Equivalence Approach

Many features of measurement equivalence testing have analogs in organi-
zational change assessment (see Table 1). We generally follow the steps pro-
vided by Vandenberg and Lance (2000), who prescribe a step-by-step process
for equivalence testing that includes (1) configural equivalence to be sure that
each group has the same factor structure, then (2) metric equivalence where the
factor loadings are assumed equal across groups (using a multiple group com-
parison process or constraining factor loadings to equality and comparing model
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Tomo: Control

wfcl wfc2 wfc3 wfcd wfc5 wfcl wfc2 wfc3 wfcd wfc5
[v,] [v,] [vs] [V,] [vs] (v [vi] [v] A (v
A A Y A N
5, d 5, 5 5 5, 5 d, 5 d

Tomo: Intervention

wfcl wfc2 wfc3 wfcd wfc5 wfcl wfc2 wfc3 wfc4 wfc5
[vy] [v,] [vs] [v,] [Vel (v [vi] [vi] [vi] [vi]
rrrr T
% 5 5 d, 5 5 5 J 3 d,

Fig. 1 Demonstrating Metric Equivalence Testing Across Time and Groups, Within Organization. Equa-
tion for CFA, used in equivalence testing: X;=v;+A;({) +8; Where X;=observed variable; v;=intercept;
A;=factor loading; {=factor mean; §;=unique measurement error. Same subscript indicates constraints

@

to equality. “i” subscript indicates freely estimated parameter

fit), and then (3) scalar equivalence where the intercepts are also assumed equal.
For tests of measurement equivalence, the null hypothesis is that groups are
equivalent; the implications of rejection of the null hypothesis depend on the
specific test (Vandenberg & Lance, 2000). See Fig. 1 for an example of metric
equivalence across time and intervention group (within organizations). It is only
if all three steps—overall factor structure (configural), factor loadings (metric),
and item intercepts (scalar)—are found to be equivalent across groups that factor
means between groups can be compared (alpha change).

Testing for Gamma Change To test hypothesis 1 (gamma change), we use three
methods. First, we run tests of configural equivalence (general model appropriate-
ness demonstrating that there are two factors—WFC and FWC) by running con-
firmatory factor analyses for each group separately (i.e., by company, control or
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intervention group, at each time period) to establish whether the hypothesized factor
structure fits appropriately for each group using established rules of thumb for good-
ness of fit (Vandenberg & Self, 1993; see Table 1). First, we compare the hypoth-
esized two-factor model (five items loaded on a WFC factor and five items loaded
on a FWC factor) to a one-factor model at each time period/in each group to make
sure the model structure does not change, which would reflect a change in construct
definition.

Second, we use absolute fit indices to examine overall model fit. Because
these are not nested models, we should not conduct formal model comparison
tests using change in X2 or change in CFI as comparative indicators of poorer/
better fit. However, the AIC (Akaike information criterion) and other absolute
model fit indices can be used to compare the relative appropriateness of non-
nested models by taking into account the fit and complexity of competing mod-
els. A lower AIC refers to better model fit (Burnham & Anderson, 2002). If the
appropriate model structure changes over time, within the intervention group, it
can be an indicator of gamma change (reconceptualization of the construct of
conflict itself).

Third, we compare the equality of factor covariances across time, within
company, by intervention group by examining change in X? and change in CFI,
as per Vandenberg and Self (1993) and Vandenberg and Lance (2000) when
allowing factor covariances to vary versus constraining them to equality. This
represents whether the relationship between each factor (WFC and FWC) has
changed over time, a reconceptualization of the constructs over time, by group.
To establish whether equality constraints produce non-equivalence, we examine
the chi-square differences between two nested models, but also a change in the
CFI (greater than -0.002) which is interpreted as equivalent at the 0.05 type 1
error level (Meade et al., 2008). This metric is considered properly powered
to detect metric and scalar non-invariance (Meade et al., 2008). As per Meade
et al. (2008), we also include McDonald’s Non-centrality index as a third indi-
cator of invariance. At each stage, we report our analytical decision-making
process; i.e., if these three data points (change in X? and change in CFI and
change in McNCI) disagree, we discuss our evaluation of equivalence or non-
equivalence for replication purposes. Because of the nested nature of the data,
we use Satorra-Bentler X? values (formula included in appropriate tables; Asp-
arouhov & Muthén, 2010; Satorra & Bentler, 2001).2

Testing for Beta Change To test hypothesis 2 (beta change), we use two steps of
measurement equivalence testing: constraining factor loadings (metric invariance)

2 Given the study design (employees nested in work groups), we use “Type =Complex” with clustering
to utilize complex survey standard errors using the Hubert-White sandwich estimator (Muthén & Satorra,
1995) because we do not model parameters on both the between/within levels. These standard errors
appropriately take into account stratification and non-independence due to clustering at the manager-
level.
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and item intercepts (scalar invariance) to equality across groups. Change is assessed
by examining change in X? statistics and change in CFI to see whether there are
significant differences in (1) factor loadings or (2) item intercepts. Change in factor
variances is then assessed by constraining factor variances to equality over time and
evaluating X* and change in CFI.

Then, to identify the source of beta change, we apply two methods. First, we use
modification indices to examine which items are most likely to be non-equivalent
(Byrne et al., 1989). Second, we use a dummy-coded covariate representing “‘com-
pany” or “intervention” to examine direct effects on each item using MIMIC mod-
eling (i.e., Multiple Indicator Multiple Cause modeling or direct covariate effects;
Bollen & Bauldry, 2011; Finch, 2005; Masyn, 2017). MIMIC modeling is a direct
regression approach where the group variable is regressed both on the latent factors
and also on the items that are equivalent to investigate whether there are direct item-
level effects that may not be apparent when comparing factor means without equiva-
lence testing (MIMIC modeling).

MIMIC modeling regresses latent constructs on covariates (grouping variables),
and Muthén (1988) and Gallo et al., (1994) extended this idea to include regressing
item responses on covariates directly, unmediated by the latent constructs. Direct
effects indicate whether item responses differ across groups after controlling for any
latent mean differences (Fleishman & Lawrence, 2003). Thus, scalar non-equiva-
lence can be interpreted using Differential Item Functioning (DIF) terms, such
that a lack of equivalence means that there are group differences in item response
after accounting for the latent construct score. Item bias occurs when different item
responses are caused by factors that are irrelevant to the underlying construct being
measured.’

Testing for Alpha Change Finally, to assess hypothesis 3, we compare changes in
factor means (alpha change) across two conditions: assuming invariance (e.g., hold-
ing all loadings and intercepts constant across groups) and assuming full non-invar-
iance (e.g., letting all loadings and intercepts vary across groups). Assuming invari-
ance means that there is an assumption of no beta or gamma change. Assuming full
non-invariance means acknowledging that such other changes may exist, but not
addressing them.
Sample syntax (Mplus) is provided in supporting materials.

3 The intercept (our concern with scalar equivalence testing) is the predicted value of the measure/item
when the latent factor is “0”. Adding another predictor (i.e., regressing the item on an additional predic-
tor variable) changes the intercept. Of particular note here is that the predictor added is a dichotomous
variable. Thus, any significant item-level slope is the effect of the intervention (X=1) on the item itself,
which, if we also regress the latent factor on intervention, is an effect controlling for the effect of the
intervention on the latent factor itself. Davidov et al. (2015) demonstrate this approach in a cross-cul-
tural, multilevel study; we adapt it to our comparison of two companies and of intervention and control
groups.
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Results

The means and correlations of the items used in our study are available in sup-
porting materials.

As noted above, we used multiple methods to assess the presence of each
type of change, as reflected by the multiple indicators of change discussed in the
prior literature. To test hypothesis 1 (gamma change) we first examined configu-
ral models for each group. As shown in Table 3, the configural two-factor model
reflecting FWC and WFC represented by 5 items each fit the data similarly in
each group across each company sampled. We used Hu and Bentler’s (1999) sug-
gestion of RMSEA <0.06 and SRMR < 0.08 as good fit, and the 2-index presenta-
tion strategy (to reject a model). We also compared the two-factor model shown
to a one-factor model to determine whether our hypothesized factor structure fit
the data best in each group at each time period.

In Table 3, we present the absolute fit statistics (AIC, BIC, X2, RMSEA,
SRMR, McNCI) for each model (at both time periods, in both intervention and
control groups, for both organizations, Leef and Tomo). We constrain Time 1
models in each group/organization to the same sample size as responded at Time
2 to account for changes in fit that are due to attrition and could not be asso-
ciated with gamma change. Using standards for “good fit”, all models met the
established rules of thumb for SRMR, but only those models in Tomo met the
standards for “decent” fit using RMSEA. All chi square statistics were significant,
which is not unexpected given the nested nature of the data and the high sample
size. First, we note that a one-factor model (all 10 items loading on a general
“conflict” factor, regardless of direction) fit the data significantly worse in each
group (using model comparison tests) compared to the hypothesized two-factor
model. This suggests that the overall factor structure did not change as a result of
the intervention. Using this indicator would suggest no gamma change is present.

Next, we examined the overall fit of each configural model, comparing the
intervention group at T2 to other models within each organization. The fit in
Tomo for the intervention group at T2 is the best fitting model (and is the only
one to be considered a “good” fit across all three model fit statistics). The fit in
Leef for the intervention group at T2 is better than the group at T1 but is not a
better fitting model than any other group. Overall, this method lends some sup-
port to the hypothesis that gamma change as a result of the intervention, particu-
larly in Tomo, may have occurred.

To probe this more, we examined the modification indices for each configural
model. For the Tomo Intervention Group at Time 2, the number of cross-loaded
items decreased compared to this same group at Time 1, and the magnitude of
the MI for the one item that remained significant (fwcl crossloading on the WFC
factor) was greatly reduced (by > 10 points). As a note, across all groups, in both
organizations, the fwcl item was indicated as the largest, significant cross-loading
item. For example, in the intervention group in Leef at time 1, the MI was 69.03
(which was reduced to 39.88 at time 2). Because the Leef absolute fit statistics
were less conclusive as to changes in configural fit at Time 2 in the intervention
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group compared to other groups, we cannot conclude that the evidence is consist-
ent for intervention caused gamma change in Leef. With that said, this method
demonstrated the possibility for gamma change in model configuration as a result
of the intervention in Tomo (providing some support for H1).

As a final test of gamma change, we examined the consistency of factor covari-
ances at each time period. The two factors measured at each time period were WFC
and FWC, and, if gamma change were observed, the covariance between these two
factors may differ over time in the intervention group as compared to the control
group, within each company, indicating a change in structure. Constraining the fac-
tor covariances between WFC and FWC to equality in the intervention and con-
trol groups at Times 1 andn 2 did not result in worse fit for Tomo (AX*[1]=2.32;
ACFI=0.000) or Leef (AX?*[1]=0.01; ACFI=0.001). The constrained covariance
between WFC and FWC at each time period for Tomo was 0.203 and for Leef was
0.212. This does not provide support for H1 using this method.

Overall, the intervention did not seem to lead to gamma change in Tomo or in
Leef in terms of overall factor structure or factor covariances—or how the work-to-
family conflict construct and the family-to-work construct are perceived overall or
in relation to each other, but the intervention may have shifted the interpretation of
the construct somewhat by reducing cross-loading items and making the constructs
clearer, particularly in the Tomo organization. This provides some support for H1 in
Tomo.

To assess beta changes (hypothesis 2), we ran metric and scalar invariance tests.
If beta change had occurred due to the intervention, we would expect less invari-
ance/equivalence in factor loadings and intercepts in the intervention groups at Time
2 (post-intervention), compared to Time 1 and the control group at both time points.
In Table 4, the “configural invariance across groups” row is the factor model where
no metric or scalar constraints are included, but both control/intervention and Time
1/Time 2 factors are included in the same model for each company separately. This
is the model that assumes the configural invariance that we tested in Table 3. In
Table 4, we present multiple comparative fit statistics to evaluate whether the fit in
a model with additional constraints on equality was equivalent to one with fewer
degrees of freedom, following our approach detailed in our analysis section. Given
the large sample size, and how this may affect interpretation of X> statistics, we
determined that if three metrics indicate inequivalence, we have interpreted the fit as
being non-equivalent (shown in the final column in Table 4).

As shown in Table 4, we achieve metric equivalence across groups and across
Time 1 and 2 in both companies. Using change in X-square, change in McNCI
and change in CFI as indicators of non-invariance, there was scalar non-invar-
iance in Tomo for the control group at T2. This suggests some shifting in scal-
ing of the constructs (beta change) that is just due to overall changes over time
(perhaps contamination from the intervention affecting non-treatment groups) or
general shifts over time. Because this is not in the intervention group, it is not
intervention-related change. After we made adjustments to two items (freeing the
intercepts of wfc5 and wfcl from their equality constraints), we achieved invari-
ance and moved on to the intervention group at T2. There was metric invariance
(as shown in Table 4), but not scalar invariance. The scalar non-invariance at T2
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Table 5 Intercepts for Tomo

Denoting Scalar Invariance and Item Intervention Control Item Intervention Control

Non-Invariance Tlwfcl 3.106 3106 T2wfcl 3.106 3.000
T1 wfc2 2.803 2.803 T2 wfc2 2.803 2.803
T1 wfc3 2917 2917  T2wfe3d 2917 2917
T1 wfc4d 2.848 2.848 T2 wfc4 2.848 2.848
T1 wfc5 3.316 3316 T2 wfc5 3.200 3.148
T1 fwel 2.444 2444  T2fwcl 2.444 2.444
T1 fwe2 2.142 2.142 T2 fwc2 2.226 2.142
T1 fwe3  1.986 1.986 T2 fwc3 1.986 1.986
T1 fwed  2.041 2.041 T2 fwed  2.041 2.041
T1 fweS  1.986 1.986 T2 fwe5 1.986 1.986

Bold font in the table represents item intercepts which are not-invari-
ant across groups at Time 2

in the intervention group does provide some evidence supporting H2—that the
intervention was associated with beta change related to item intercepts. Examin-
ing modification indices identified the intercepts for items fwc2 and wfcS. Free-
ing these intercepts to vary across time established invariance.

In Table 5, we present all of the intercepts in Tomo and indicate using bold
font where the non-invariant intercepts were identified. The magnitude of the
shift does not seem large, (e.g., 2.041 for fwc2 to 2.226 at T2 in the intervention
group), but it represents a quarter of a standard deviation shift for that item that
is not related to the latent construct of FWC itself, but represents the intercept
of the item and a mean shift in that item score irrespective of the construct of
FWC. Overall, this provides some support for H2 in Tomo—that the intervention
was associated with scalar-related non-invariance, particularly in the intercepts
for two items.

Using MIMIC modeling to address the degree to which this scalar non-invariance
may be indicative of beta change in hypothesis 2, in which, instead of using multiple
group comparison, we regress each item onto a dummy variable for “intervention vs.
control”. Controlling for alpha change (regressing the factor means on the interven-
tion dummy), the intervention had a positive effect on fwc2’s intercept (B=0.08,
p=0.025) but no direct effect on wfc5’s intercept (B=-0.06, p=0.31). We also
demonstrate how a (potentially unintended) shift in interpretation of the scale itself
(in which responses on the item “Put off things at work because of demands on time
at home” are higher at Time 2) unrelated to the amount of FWC experienced (the
latent factor) may also obscure evaluations of alpha change (the intervention effect
on FWC at T2, controlling for FWC at T1 was 0.01, p=82; the intervention effect
on WFC at T2, controlling for T1, was -0.08, p=0.06 using this method of assessing
alpha change). This confirms our partial support for H2 in Tomo.

The final check of beta change involved examining the equivalence of factor vari-
ances across time. Thus, we checked for factor non-invariance using the same meas-
urement invariance approach. Constraining the variances to equality across time
and group for each scale (WFC and FWC) indicated no decrease in fit using ACFI
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Table 6 Hypothesis 3: The Effect of Equivalence Testing on Alpha Change

LEEF
Assuming No Equivalence (all parameters Assuming Full Equivalence (all param-
freely estimated) eters constrained to equality)
Mean SD t-statistic p-value Mean SD t-statistic p-value
WEFC2 -.08 .05 -1.43 15 -.04 .03 -1.13 .26
FWC2 -.08 .04 -1.81 .07 .01 .02 43 .67
TOMO
Assuming No Equivalence (all parameters Assuming Full Equivalence (all param-
freely estimated) eters constrained to equality)
Mean SD t-statistic p-value Mean SD t-statistic p-value
WFC2 a1 07 1.54 a2 -.08 .04 -1.90 057
FWC2 .03 .06 46 .65 .03 .04 92 .36

Bolded rows indicate non-equivalent model fit. Intervention group factor means are reported; control
group factor means and time 1 factor means for both groups are constrained to zero. P-values <.05 rep-
resent significant differences in factor means for these outcomes versus the control group (and Time 1).
With freely estimated models to facilitate mean comparison, model identification is achieved via con-
straining one factor loading and one intercept to equality

(0.000 for Leef,+0.001 for Tomo) or AX? (not significant) or AMcDonald’s NCI
(0.001 for both). This does not support H2 for factor variances.

Finally, to test hypothesis 3, we determined whether changes in factor means in
the intervention group across time (evidence of alpha change) seemed to be affected
by whether or not potential gamma or beta change is accounted for in the model.
In Table 6, we start with a baseline analysis that ignores potential beta or gamma
change, allowing for freely estimated factor loadings and intercepts, and covariances
and variances across group/time.* We compare this analysis to one that assumes full
metric and scalar equivalence (and factor covariances and variances, per the organi-
zational change literature, see Table 1). We then constrained the factor means in the
control group to zero, and the factor means at Time 1 in the intervention group to
0 as well. This makes the factor mean at Time 2 in the intervention group an effec-
tive test of alpha change, i.e., the change in the factor mean that can be attributed to
the intervention. As shown in Table 6, assumptions of no beta/gamma change (e.g.,
invariance) affect the interpretation of alpha change compared to models where such
change is not controlled for.

Thus, our conclusions, even the most basic of tests of the intervention’s effect
on levels of work-family conflict (e.g., assessing alpha change using factor mean

4 Comparing to Kelly et al. (2014) which used a multilevel analysis (employees nested in study groups)
as we do here, looking only at time 2 (the immediate survey after intervention) and the interaction of
time 2 and intervention status as the intervention effect (including random slopes). Since our purpose
is not to pinpoint the precise effect of the intervention (which the aforementioned authors already did,
finding a significant effect of intervention on time 2 FWC but not WFC in Tomo), but rather to compare
effects given different organizational change/measurement equivalence assumptions, we do not replicate
their analysis exactly.
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comparisons across group and time) might be affected by ignoring beta and gamma
change. This provides support for hypothesis 3.

Discussion

Research designs in the occupational health intervention literature are becom-
ing increasingly sophisticated—including repeated-measures, interventions, and
field experiments, which is particularly reflected in work-family interventions like
the STAR intervention we assess here (e.g., Hammer et al., 2011). We demonstrate
how improved integration of organizational change and measurement equivalence
literatures is important to advance the occupational health science of work-family
intervention research. We do so using evidence from an established randomized
controlled trial, the gold-standard for studying organizational change. Kelly et al.
(2014), used a nested approach to test the effect of the intervention in Tomo at each
post-intervention time period, using individual-level scale scores, as opposed to
latent factors, finding that there was a negative effect of the intervention on time
2 FWC (alpha change). In our research, we expand this test to include tests of the
intervention on both gamma and beta types of organizational change using measure-
ment equivalence analyses.

We find results consistent with some gamma and beta change as a result of the
intervention in Tomo, but not in Leef. These other types of change were not assessed
in Kelly et al’s (2014) assessment that was focused on alpha change. Kelly et al.
(2014) did not expect gamma or beta change, thus it makes sense that they did not
test for it. After all, as Riordan et al. (2001) note, few (if any) tests of interven-
tion efficacy do so. But our findings that the STAR intervention may have affected
change in different ways than just via overall work-family and family-work conflict
scores suggests a missed opportunity for evaluators. Our findings support the need
for studies to more closely integrate measurement equivalence methodology consid-
erations into intervention research when considering change. Our paper provides a
new approach to help advance understanding of assessing various types of organiza-
tional change in response to work-family interventions.

Implications for Research and Practice

The alpha, beta, gamma change approach has yet to be employed as a theoreti-
cal model in response to organiazational interventions. The measurement invari-
ance approach, combined with direct effects assessed using MIMIC modeling, can
directly assess hypotheses related to these different types of change. Thinking about
interventions with a focus on how the intervention is expected to affect change in
individuals and organizations can help improve the fidelity between such theoriz-
ing and the assessments used to evlaaute intervention effectiveness. Is the interven-
tion meant to affect how people define a construct (e.g., gamma change), such as
a sexual harassment education training? Perhaps looking at factor structures and
cross-loading items can help to assess whether this intervention was effective. Is
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the intervention meant to shift how people see stressful situations and shift how
they respond to items about their stress (e.g., beta change)? Perhaps looking at item
intercepts is a more direct assessment of its effectiveness. This may be particularly
important for outcomes of interest that are measured using measure that do not hang
together as a latent construct as well (e.g., “formative” measures; Diamantopoulos
& Winklhofer, 2001) as the individual items can be disaggregated in ways that pin-
point functions of change induced by the intervention.

Measures such as work-family conflict that are commonly used in the work fam-
ily field are an example of such measures. We believe that change in multiple out-
comes of interest that are less susceptible to beta change such as archival measures
of actual use of greater flexibility, or turnover measures (perhaps including people
who have actually left the organization since the intervention began) are examples
of hard measures that are needed to augment formative measures that are suscepti-
ble to gamma change. Using both in conjunction with one another could also help
researchers to understand the intervention’s mechanism of change even more clearly,
as we found that multiple types of change in response to an intervention could
co-exist.

Though researchers and practitioners are constantly searching for generalizable
evidence-based work-family interventions that can be replicated across contexts and
demands, these assumptions should be tested empirically—and not merely via fac-
tor mean comparisons. Research on national cultures require the establishment of
measurement equivalence (Ryan et al., 1999), but we rarely see this reported in com-
parisons of intervention efficacy. Our paper demonstrates that measurement non-
equivalence can and should be interpreted, understood, and even hypothesized as
indicative of planned change.

Using measurement invariance/equivalence approaches can help assess different
types of organizational change in response to an intervention, but can also be used to
assess change or that is a result of other causes. For example, in this study, there was
also scalar non-invariance in Tomo for the control group across time, showing that
there were non-intervention-related beta changes that we demonstrated using this
methodology. This change may have been related to non-study-related issues (e.g.,
see Lam et al., 2015 for a merger in this company that occurred during that time) or
due to study-related contamination between the control and the intervention group.

Respondents in the control and intervention sites may respond to work-family
measures in different ways due to their social contexts, the unique culture or climate
of their particular work environment, or to norms about supportive behavior in their
groups (Thompson et al., 1999). This is particularly true when cluster randomized
designs are used. For instance, respondents may interpret scales differently, maybe
perceiving “demands of the job”, or “duties at home” differently (Netemeyer et al.,
1996), over time, or even perceive their organizational culture differently based on
their contexts, which have nothing to do with the intervention itself. This suggests
that it is particularly important to pay attention to norm shifts, as these domains are
permeated with strong societal norms and expectations. It is also possible that these
norm shifts over time could affect the effect of the intervention, by making an inter-
vention more or less effective, depending on whether we controlled for other mecha-
nisms of change. This could provide important feedback to practitioners looking to
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roll out intervention pilots to broader contexts where there is more variance in con-
texts. While control variables and random assignment can help in these cases, pos-
sible contamination across groups or changes not captured by control variables are
still important to capture.

Future research opportunities (and practical considerations) that expand on tra-
ditional conceptualizations of organizational change in this context abound, such as
expecting whether people in similar demographic groups will report more or less
beta or gamma change due to interventions, due to shared norms and realities, that
can be examined. For instance, say an intervention to provide more work schedule
control was instituted in an organization. We might expect that the effect of such
intervention may come out in gamma change (interpreting the construct of “control”
differently) or beta change (rethinking what “high” control versus “low” control is).
But these beta and gamma changes may be moderated by demographic groups—
where the differential effects of such an intervention may come out via the assess-
ment of change in different ways. Or, for instance, older and younger women may
perceive a measure of “caregiving” differently based on their past experiences with
caring for children or aging parents, which may be important to control for prior to
asssessing the alpha change effects of a caregiving support intervention. Given the
COVID-19 pandemic homeworkers may view constructs assessing satisfaction, tel-
eworking and place flexibility differently since it was a forced shift. These and many
more questions can be substantively addressed using this approach.

While the results of this study do not necessarily imply that the occupational
health psychology field needs a wholesale reassessment of intervention studies, we
do believe that in conjunction with general checklists for measurement equivalence
(Van de Schoot et al., 2012), our paper can serve as a useful guide to work-family
researchers of how the processes involved in testing for measurement equivalence
can be used to assess different types of intervention-related change. Specifically,
intervention researchers should consider carefully what their theory of change is for
their intervention (see Reinholz & Andrews, 2020; De Silva et al., 2014) and make a
priori assumptions about how the theory will affect their constructs of interest. They
should select measures of constructs that will allow them to assess such change. And
they should use measurement equivalence approaches where appropriate to assess
whether this sort of change has occurred. Finally, they should remember that an
accounting for gamma and beta change is necessary prior to assessing alpha change,
given that change not-related to the intervention could also be present when evalu-
ating measures in groups over time (as we see in the Tomo control group in this
study). Overall, we think that our results provide many opportunities for interven-
tionists to think more clearly and carefully about how and why their interventions
will create change, and assess them accordingly.

Conclusion
The efficacy of interventions designed to improve occupational health and how they

create organizational change are critical questions for researchers and practition-
ers alike. Our research supports the view that change from interventions can occur

@ Springer



Occupational Health Science

through multiple mechamisms which are often perceived as mostly methodological
artifacts of measurement, and that this should be considered, and even theorized,
when conceptualizing intervention studies. As interventions, longitudinal, and expe-
rience sampling methodologies grow more common in occupational health studies,
understanding different mechanisms of change using a measurement equivalence
approach can be a useful tool for researchers to create replicable and generalizable
research and for practitioners who seek to apply our findings to their workplaces.
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