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Abstract

Regulatory focus is a motivational construct that describes humans’ motivational orientation during goal pursuit. It
is conceptualized as a chronic, trait-like, as well as a momentary, state-like orientation. Whereas there is a
large number of measures to capture chronic regulatory focus, measures for its momentary assessment are
only just emerging. This paper presents the development and validation of a measure of Momentary—Chronic
Regulatory Focus. Our development incorporates the distinction between self-guide and reference-point definitions of
regulatory focus. Ideals and ought striving are the promotion and prevention dimension in the self-guide system; gain
and non-loss regulatory focus are the respective dimensions within the reference-point system. Three-survey-based
studies test the structure, psychometric properties, and validity of the measure in its version to assess chronic
regulatory focus (two samples of working participants, N =389, N=672; one student sample [time 1, N=105;
time 2, n=91]). In two further studies, an experience sampling study with students (N=84, k=1649) and a
daily-diary study with working individuals (N=129, k=1766), the measure was applied to assess momentary
regulatory focus. Multilevel analyses test the momentary measure’s factorial structure, provide support for its

sampling method

sensitivity to capture within-person fluctuations, and provide evidence for concurrent construct validity.
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Introduction

Since its development, regulatory focus theory (Higgins,
1997, 1998) has received substantial interest from various
disciplines in social science. Building on the hedonic
principle of approaching pleasure and avoiding pain, regu-
latory focus theory proposes that there are two orienta-
tions of goal striving: The promotion focus is driven by the
need for growth and development; it is concerned with
reaching one’s ideal self. The prevention focus is driven by
the need for safety and security; it is concerned with ful-
filling duties, responsibility, and obligations. Regulatory
focus (RF) is conceptualized both as a chronic, trait-like
orientation and as a momentary, state-like orientation, the
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latter reflecting responses to situational stimuli and re-
quirements (Higgins, 1997, 1998).

A substantial body of research demonstrates that RF
has implications for a wide breadth of phenomena.
Experimental research that focuses on a momentarily
elicited RF suggests that RF influences goal attainment
strategies, decision making, emotions, perception, and
other cognitive and behavioral outcomes (e.g., Crowe &
Higgins, 1997; Freitas & Higgins, 2002), while field studies
that look at the effect of chronic RF demonstrate its im-
pact on a wide range of outcomes, for example, health be-
havior and consumer choices (Joireman et al.,, 2012; Kees
et al., 2010; Keller, 2006). Studies in the domain of work
and organizational psychology have shown that chronic
RF affects different facets of organizational performance,
work behaviors, and experiences (Johnson et al., 2015;
Lanaj et al., 2012; Neubert et al., 2008).

While the interest in RF has been growing,
organizational behavior research and other fields of
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applied psychology have also seen an upsurge of interest
in dynamic, short-term processes that take place within
people (Fisher & To, 2012). Using daily-diary or experi-
ence sampling methodology, the study of within-person
variability takes into account that an individual’s level of
motivation, affect, or performance is unlikely to be the
same at any time of the day or the same across days,
weeks, or months (Beal et al, 2005). Identifying the
antecedents and consequences of such within-person
dynamics has become a growing field of research.

Regulatory focus theory assumes the existence of mo-
mentary fluctuations of RF based on situational cues
(Higgins, 1997, 1998), and fluctuations are implied in ex-
perimental work that activates RF by situational stimuli
and demands. Considering that RF affects a wide range
of phenomena of relevance for the functioning of organi-
zations—e.g., creativity (e.g., Sacramento et al., 2013),
citizenship, or safety behaviors (Lanaj et al., 2012)—and
beyond work (Joireman et al., 2012; Keller, 2006), it is
important to gain a better understanding of its moment-
ary fluctuations and their antecedents. Being able to
track peoples’ momentary RF allows revealing which
characteristics of the work environment will trigger
which momentary RE, and whether this is the RF that is
most beneficial for the current work demand.

Within-person research requires, however, measures
that are suitable for within-person research designs, e.g.,
being sensitive to momentary fluctuations (Hektner et
al, 2007). To date, there is a wide range of RF measures
suitable for the assessment of dispositions (for an over-
view, see Lanaj et al,, 2012), or for context-specific pur-
poses (e.g., work, Wallace et al., 2009). To the best of
our knowledge, there are very few studies that employed
state-like measures of RF. Those measures are mostly
based on individual items taken from chronic measures
of RF, adapted to the workplace (Dong et al., 2015;
Koopmann et al,, 2016; Lin & Johnson, 2015). However,
because of their focus on the workplace, they are con-
fined to be used at the workplace, thus of limited use for
research beyond work.

In the light of the fact that there “are very few vali-
dated multi-item scales for use in ESM” (Fisher & To,
2012, p. 870), the present research seeks to develop a
measure of RF tailored specifically for the use in experi-
ence sampling methodology (ESM) and daily-diary stud-
ies. The measures will go beyond the recently used
measures in three respects. First, we develop a measure
that is context free and can thus be applied across a
wide range of settings. This is of use for any field of ap-
plied psychology interested in identifying factors that
shape RF and that seek to track how it translates into
relevant outcomes. A context free measure particularly
facilitates research that studies how experiences in one
domain shape motivation and outcomes in a different
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domain. For example, research that seeks to unravel
how RF at home is affected by events at work needs to
measure RF in both domains (for an example on affect,
see Harris & Daniels, 2005).

Secondly, in alignment with the requirements of many
designs using experience sampling or daily-diary meth-
odologies, we aimed at developing parallel measures of
momentary, state-like RF and chronic, trait-like RF.
Research trying to understand momentary variations of
a given variable often includes the effect of the chronic
level of this variable; furthermore, hypotheses on the
combined effect of trait and state can be of research
interest in its own right (e.g., Fay & Sonnentag, 2012).
This is of particular relevance for the study of Regu-
latory Fit Theory (Higgins, 2000), which holds that
alignment (or “fit”) of chronic RF and momentary RF
results in motivational and other benefits.

Third, we develop a more fine-grained measure of RF. It
has been noted that broad operationalizations of con-
structs may lead to overlooking specific phenomena. Mo-
mentary research benefits from the inclusion of measures
with narrower bandwidth: emotion research, for example,
even looks at discrete emotions (Brief & Weiss, 2002).

Requirements of measures for within-person research
When developing measures for within-person research,
the specific needs of this research methodology have to
be taken into account (Bolger et al., 2003; Fisher &
To, 2012; Hektner et al., 2007). First, there are issues
about the length of items and scales. The item text
should be short and simple, and the number of items
per scale has to be kept to a minimum (Fisher & To,
2012; Ohly et al, 2010). This helps to avoid partici-
pant fatigue which is otherwise likely to result from
repeated assessments.

Second, measures for within-person research need to
be easily adjustable to the specific time frame required
by study design, as this time frame can vary consider-
ably. Some research questions focus on fluctuations that
take place within minutes; others examine fluctuations
that take place within hours, days, or weeks (Bolger et
al., 2003; Hektner et al., 2007; Ohly et al., 2010). There-
fore, a new measure of RF should ideally be applicable
to a wide range of different time frames, including the
assessment of chronic RF. This approach has, for ex-
ample, been implemented in the Positive and Negative
Affect Schedule (Watson et al., 1988).

Third, momentary research benefits from the inclusion
of measures with narrower bandwidth because it has
been noted that broad operationalizations of constructs
may lead to overlooking specific phenomena (see, for ex-
ample, research on discrete emotions as in Brief &
Weiss, 2002). Momentary research oftentimes employs
single items (Ohly et al., 2010).
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Factorial structure of RF: distinguishing ideals, oughts,
gain, and non-loss RF

Existing measures of RF are two-dimensional, distinguish-
ing the promotion from the prevention focus (Higgins et
al., 2001; Lockwood et al, 2002; Neubert et al, 2008;
Wallace et al., 2009). The present research goes beyond
this. Building on RF theory (Higgins, 1997), we aimed at
developing two sets of RF measures, each comprising a
measure of promotion and prevention focus that map
onto the self-guide and the reference-point system of RF.
Regulatory focus theory describes each focus as compris-
ing multiple aspects, having several and distinct inputs
and consequences (Higgins, 1997). Among the different
inputs, two types of regulatory systems are distinguished:
The self-guide system describes the personally relevant
goals that the self is striving for. The reference-point sys-
tem encompasses the nature of the hedonic goal (or refer-
ence point) pursued (Summerville & Roese, 2008). More
specifically, within the self-guide system, Higgins sug-
gested that individuals adopt a promotion focus when they
strive for their ideal-self and for growth and nurturance
and that they adopt a prevention focus when they strive
for their ought-self and for security and safety. The
reference-point system of desired end states defines RF
such that a focus on achieving gains implies a promotion
focus while a focus on achieving non-losses implies a pre-
vention focus. Distinction between self-guide and refer-
ence point system maps well onto two experimental
procedures typically employed to activate momentary RF
(priming procedure, Higgins et al., 1994; goal framing pro-
cedure, Liberman et al., 2001). Accordingly, Higgins stated
that “the concept of regulatory focus is broader than just
socialization of strong promotion-focus ideals or
prevention-focus oughts” (Higgins, 1997, p. 1282).

Drawing on Higgins’ conceptualization of RE, we develop
measures for two regulatory systems, called self-guide RF
and reference-point RF (Summerville & Roese, 2008). This
approach enables us to develop dimensions with narrow
bandwidth. Each system comprises two foci: a measure of
ideals RF (promotion) and oughts RF (prevention) for the
self-guide system and gain RF (promotion) and non-loss RF
(prevention) for the reference-point system.

The hypothesized measurement models are displayed in
Fig. 1. Based on RF theory, we test two sets of models.
First, according to RF theory, promotion and prevention
focus are two distinct constructs that should map onto
two separable factors. We test this by specifying a meas-
urement model with two latent factors; this is done for
each system (self-guide and reference-point system) separ-
ately (see Fig. 1, model Ia and Ib). We expect small to
medium positive interrelations between the respective
promotion and prevention dimensions. This relationship
results from both dimensions capturing motivation, i.e., a
general level of goal striving. The positive relationship
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between promotion and prevention focus is
well-established. Previous studies show substantial
variations in effect sizes (e.g., r=.52, Neubert et al,
2008; ® =.30 to .48, Haws et al.,, 2010); meta-analyses
yielded smaller but significant positive associations
(e.g., p=.11; Lanaj et al., 2012).

In order to provide a more rigorous test of the notion
held by RF theory that promotion and prevention are
distinct factors, each RF system’s two-factor model
(Fig. 1, model Ia and model Ib) is compared with a
more parsimonious one-factor model (model Ila and
IIb, not depicted), in which all items within each RF
system load on the same latent variable.

The second set of measurement models tests how the
two RF systems can be integrated. On the one hand,
again based on RF theory, the four dimensions (ideals,
gain, oughts, non-loss) should be represented as a hier-
archical model because each of the two RF systems cap-
tures aspects of promotion and prevention. The
proposed hierarchical model is depicted in model III
(Fig. 1) as a second-order factor model with two corre-
lated second-order factors for promotion and prevention
focus. The second-order factors should determine the
first-order dimensions ideals and gain (for promotion)
and oughts and non-loss (for prevention).

On the other hand, it may well be that the self-guide
and the reference point system operate independently,
because it has been argued that they represent two
unique systems “rather than a single phenomenon”
(Summerville & Roese, 2008, p. 253). This idea im-
plies that there should be no significant relationships
across systems, i.e., no association between promotion
self-guide (ideals) and promotion reference-point
(gain) or between prevention self-guide (oughts) and
prevention reference-point (non-loss). This theoretical
assumption is tested with model IV (not depicted in
Fig. 1) in which the self-guide and the reference-point
RF are two unrelated systems. Model IV corresponds
to the simultaneous test of models la and Ib, in
which only the respective promotion and prevention
factors of each system are allowed to correlate (i.e.,
ideals and oughts RF, and gain and non-loss RF, re-
spectively), but in which there are no relationships
across systems.

Finally, we test a correlated four-factor model (Fig. 1,
model V). This model takes two sources of covariation
among the four dimensions of RF into account. First, it re-
flects RF theory which argues that there should be covari-
ance between each of the two promotion and prevention
factors, respectively (see model III). Second, it takes into
account that each of the four dimensions captures motiv-
ation, a general level of goal pursuit (as implied in models
Ia and Ib, see Lanaj et al., 2012, for meta-analytically de-
rived evidence). Thus, the four-factor model also includes
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Model V: Correlated four factor model.

Fig. 1 Measurement models of the Momentary-Chronic RF scales (models Il and V depicted without residuals)

links between the promotion and prevention factors,
within and across the RF systems.

Overview of scale development and validation approach

We followed a standard procedure recommended for
measurement development (Hinkin, 1998), incorporating
recommendations for momentary measures (Bolger et
al., 2003; Hektner et al., 2007; Ohly et al., 2010). We first
developed a measure of chronic RF. We compiled a pool
of items which was exposed to exploratory factor

analyses in a pilot study (N=220) and then shortened.
Study 1 (N =389) tested the model structure with con-
firmatory factor analysis (CFA), computed internal
consistency, inspected factor loadings, and shortened the
measure further. Study 2 (N = 672) re-tested the factorial
structure of the shortened measure (CFA), computed
internal consistencies, and inspected factor loadings.
Study 3 (N =105, time 1; n=91, time 2) inspected the
test-retest reliability and provided evidence of construct
validity in terms of convergent and discriminant validity.
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To test the momentary version, we conducted a field
study with experience sampling methodology (study 4:
N =284, k=1649) and a daily-diary study (study 5: N =
129, k=1766). The different types of designs of the
momentary studies allow testing the robustness of the
proposed structural model across experience sampling
versus daily diary. Thus, study 4 and study 5 re-tested
the factorial structure of the momentary measure with
multilevel-CFA. Studies 4 and 5 also tested the psycho-
metric properties of the momentary version, the
sensitivity of the measure to capture within-person vari-
ability (1-ICC), and the strength of association between
chronic and momentary assessment. Study 5 provides
evidence for the construct validity of the momentary
measure in terms of concurrent validity. To ensure the
wide applicability of the measure, we drew on student
(studies 3 and 4) as well as adult populations (studies 1,
2, 5). There was no overlap between any of the samples.
All confirmatory factor and multilevel analyses were
performed with Mplus 7.11 (Muthén & Muthén, 1998-
2013) using the MLR estimator for latent analyses. De-
scriptive data and correlation tables were computed
with SPSS 23.

In studies 1, 2, 4, and 5, incident of missing data was
very low (maximum of 1%). In order to retain as much
data as possible, we did not eliminate any events. Instead,
we worked with the default procedure of Mplus, which is
a Full Information Maximum Likelihood (FIML) estima-
tion. An exception to this are study 4 analyses that include
trait or demographic data. Here, we excluded three partic-
ipants that had not returned the questionnaire that
assessed the relevant characteristics. Furthermore, in study
3, n =14 individuals failed to participate at wave 2. They
were not included in the estimation of the test-retest
reliability or convergent validity.

To summarize, evaluation takes place in terms of
factorial validity (CFA, multilevel-CFA), internal
consistency (Cronbach’s @ and multi-level reliability),
test-retest-reliability, convergent and discriminant validity,
within-person variability, momentary-chronic-linkage, and
concurrent validity.

Methods and results for the development of a
chronic measure of RF

Item development and pilot test

We screened existing measures of RF (e.g., Higgins et al,,
2001; Lockwood et al, 2002; Neubert et al, 2008;
Wallace et al., 2009) for items that could be modified
such that they would be aligned with the goals of the
new measure (i.e., usable for momentary assessments,
mapping unambiguously either the reference-point or
self-guide RF, context free, adaptable to various time
frames). Some items implied contextual restrictions (e.g.,
“My major goal in school right now is to achieve my
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academic ambitions”; Lockwood et al, 2002), while
others were not suitable for momentary assessments
(“Did you get on your parents’ nerves often when you
were growing up?”; Higgins et al., 2001). We translated
the most suitable items into German and revised them
such that they were in accordance with the goals de-
scribed above.

To enable the adaptation of the measure to different
time frames, we formulated the items such that the time
frame (i.e., “right now,” “today,” “in general”) was imple-
mented through the instruction without altering the
stem or the items per se (e.g., as in PANAS, Watson et
al., 1988).

The instruction for the chronic version was as follows:
(Instruction) “Please rate how well each of the following
statements applies to you in general. A rating of 1 signifies
that a statement doesn’t apply to you in the least, whereas
a rating of 7 signifies that it describes you perfectly. Use
the ratings in between to denote more precisely inter-
mediate degrees of correspondence. (Stem) My thoughts
and actions are mainly directed toward:

pursuing my hopes
fulfilling my responsibilities ...

The initial pool of 30 items (ideals and oughts RF op-
erationalized with seven items each, gain and non-loss
RF with eight items each) was administered to 220
psychology undergraduates. An initial test of whether
the items for each factor would result in a unidimen-
sional solution (based on exploratory factor analyses) led
to the elimination and rewording of items. This resulted
in a set of 20 items altogether (five for each factor)
which we tested in two studies.

Study 1: Item reduction and initial test of factorial
structure

Sample and procedure

In order to run a more rigorous test of the factorial
structure via confirmatory factor analysis (CFA) and for
further item reduction, the measure was applied to a
mixed convenience sample of working individuals (N =
389) using an online survey. The sample had a high level
of school education (82.3% higher education entrance
qualification, 9.8% 5 years of secondary school education,
< 1% no school graduation). The majority was employed
full-time (69.7%).

Results

We tested the measurement models Ia and Ib
depicted in Fig. 1. All fit indices are summarized in
Table 1. Results of the CFA for the self-guide model
with each of the 10 items loading on its correspond-
ing factor were just acceptable (Browne & Cudeck,
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Table 1 Confirmatory factor analysis of the Momentary—Chronic RF scales
Model X2 df p< CFl RMSEA  SRMR® SSABIC
Chronic RF
Study 1 (N=389)
la Self-guide, two-factor model (5 items/factor) 164.365 34 000 895 .099 061 11,865.36
la Self-guide, two-factor model 39358 19 004 974 052 040 90584.27
lla Self-guide, one-factor model 508729 20 000 373 251 197 10,100.72
Ib Reference-point, two-factor model (5 items/factor) 95.625 34 000 960 068 049 11,105.46
Ib Reference-point, two-factor model 40.979 19 002 982 055 044 883842
Ilb Reference-point, one-factor model 471228 20 000 623 241 150 943734
Study 2 (N=672)
la Self-guide, two-factor model 46.056 19 000 982 046 031 16,043.87
lla Self-guide, one-factor model 874714 20 000 420 252 215 17,111.25
Ib Reference-point, two-factor model 109922 19 000 951 .084 046 14,770.16
llb Reference-point, one-factor model 1060.902 20 000 435 278 248 16,415.37
Il Second-order factor model @ 336436 101 .000 944 059 063 30,500.65
v Uhmrelated self-guide and reference-point regulatory system with two factors ~ 564.34 102 .000 .899 .082 172 30,814.03
eac
V Correlated four-factor model 295700 98 .000 953 .055 046 30,461.23
Momentary RF
Study 4 (N =84; k=1649)
la Self-guide, two-factor model 169962 38 000 969 046 042/.083  42,533.01
lla Self-guide, one-factor model b 3025.633 40 000 309 213 273/132  46,202.73
Ib Reference-point, two-factor model 154.589 38 000 983 .043 023/.066 4134227
Ilb Reference-point, one-factor model 1870682 40 .000 726 .167 1007314 43,29747
IIl Second-order factor model ® © 1217527 218 000 931 .053 078/120 82,785.87
v Uhnielated self-guide and reference-point regulatory system with two factors 2182095 220 000 .864 .074 287/449  84,040.70
eac
V Correlated four-factor model © 880812 212 000 954 044 035/.087 8239873
Study 5 (N=129; k= 1766)
la Self-guide, two-factor model 96.341 38 000 978 .029 023/036  37,903.35
lla Self-guide, one-factor model 1778207 40 000 333 157 .249/357  41,53391
Ib Reference-point, two-factor model 212427 38 000 933 051 047/115  37,259.19
llb Reference-point, one-factor model 1534733 40 000 423 145 1717229 3944842
Il Second-order factor model * < ¢ 909.223 216 .000 905 .043 065/.130  74,888.01
vV Uhnielated self-guide and reference-point regulatory system with two factors 1277715 220 000 856 .052 128/329 7538864
eac
V Correlated four-factor model © 832.39 212 000 915 041 038/.093  74,797.96

2Residuals of first-order dimensions within each second-order factor were constrained to be equal. PTheta not positive definite. “item loadings of each factor were
constrained to be equal. “Correlation between oughts and gain RF set free at between- and within-level of analysis °For the momentary RF, the first coefficient
denotes the SRMR for the within model, the second coefficient refers to the between model

1993; Hu & Bentler, 1995), with the exception of the
CFL The fit of the reference-point model was acceptable.
To obtain a more parsimonious measure, we removed one
item from each factor based on factor loading or content
overlap with another item (item wording of removed
items obtainable from first author; full item wording of

final set of items is presented in Additional file 1). The
resulting measurement model with four items per dimen-
sion had a good fit for the self-guide model, as well as for
the reference-point model. Items loaded significantly
on their respective factor, and all internal consisten-
cies (Cronbach’s alpha) exceeded a =.80 (see Table 2).
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Table 2 L oadings for confirmatory factor analyses (standardized path coefficients) and internal consistencies by study

[tem Chronic RF

Momentary RF'

Study 1 (N=389)

Study 2 (N=672)

Study 4 (N=84; k=1649) Study 5 (N=129; k=1765)

Self-guide  Ref. point  Self-guide

Ref. point

Self-guide Ref. point Self-guide Ref. point

ld Ou G NL |d Ou G

N-L Id Ou G N-L Id Ou G N-L

..my personal growth.? 64 - - - .70 - -
..making my wishes come true. 69 - - - 79 - -
.pursuing my hopes. 69 - - - 74 - -
following my dreams.? 83 - - - 8 - -
..carrying out my obligations.® - 8 - - - 80 -
fulfilling my responsibilities. - 62 - - - 7 -

..meeting the expectations - 72 - - - 81 -
of others?

..observing guidelines. - 70 - - - 72 -
..working toward success.? - - 71 - - - 74

..accomplishing what | set - - 92 - - - 93
out to do.?

..getting the most out it. - - 61 - - - 63
..reaching goals. - - 89 - - - 2
.averting losses.” - - - 77 - - -
..avoiding setbacks. - - - 92 - - -
.preventing mistakes.? - - - 80 - - -

.forestalling undesirable - - - 80 - - -
occurrences.

Internal consistency (a, w) 80 81 8 8 8 84 87

- .83/88 - - - 69/.91 - - -
- .75/89 - - - .80/.94 - - -
- .85/98 - - - 85/.96 - - -
- 87/97 - - - 77197 - - -
85/91 - - - 62/95 - -
85/.89 - - - .70/.94 - -
86/.75 - - - .80/.98 - -

.79/.79 - - -
90/.94 - - -
92/97 - - -

63/.76 - -
66/.89 -
86/.99 -

.53/.70 -
.79/97 -
66/.96
.76/.99
54/.94
.86/.99

.79/.83 - - -
89/1.0 - - -
81 - - - 82/.98 - - -
92 - - - .90/.98 - - -
82/.94 - - -
.83/.98 - - -

90 .90/.97 90/90 .93/95 .90/98 .86/97 .78/93 .88/93 .81/98

Id ideals RF, Ou oughts RF, G gain RF, N-L non-loss RF
?Items that can be used for a more abbreviated version

'The first coefficient denotes the factor loading or reliability estimate in the within model; the second coefficient refers to the between model

The latent correlation of the self-guide measures (ideals/
oughts) was @=-.01 (p=.863); for the reference-point
measures (gain/non-loss), it was @ =.44 (p<.001).
Means (and standard deviations) of the four mea-
sures are as follows: ideals =4.90 (SD =1.02), oughts
=4.96 (SD=1.09), gain=5.53 (SD=.97), and non-loss
=4.85 (SD =1.32).

To test whether the data could be modeled more par-
simoniously, we calculated the model fit of one-factor
models for each regulatory system. The fit indices of
the one-factor “self-guide” model fell far below accept-
able levels; the one-factor “reference-point” model
resulted in a comparably poor fit (models IIa and IIb
in Table 1).

Table 3 Descriptive statistics and intercorrelations of chronic RF and demographic variables (studies 2 and 3)

Variable Study 2: working sample Study 3: student sample 1 2 3 4 5 6 7
M SD M SD
1. Ideals 553 1.03 552 1.01 - 18 54%% 01 27% 05 07
2. Oughts 490 1.16 491 0.94 02 - 36** 31x* -.03 23% 05
3. Gain 5.75 0.93 5.66 0.85 A9** 27% - 21% 10 26™* -.18
4. Non-loss 4.76 1.37 461 1.29 2% A** 22%% - —-06 10 -14
5. Age 33.72 9.29 22.73 3.78 -.04 02 -.02 —.09* - -.02 13
6. Gender * 1.75 044 1.78 042 04 09* -.01 04 —.14% - -1
7. Semester - - 261 252 - - - - - - -

Intercorrelations of study 2 (N =672) are presented below the diagonal; intercorrelations of study 3 (time 1, N=105) are presented above the diagonal

?Gender: 1 =male, 2 =female
*p<.05 * p< .01
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Study 2: Replication of the factorial structure and
psychometric properties

Sample and procedure

We sought to replicate the factorial structure Ia and Ib
in a larger sample of working individuals. Data were col-
lected among students enrolled at a distance learning
university in an undergraduate program of Psychology.
Using an online survey, we obtained N = 963 completed
questionnaires. Excluding careless responders (e.g., on
the basis of response time, # = 63) and focusing on indi-
viduals who were currently employed resulted in a sam-
ple of n = 672. Descriptive data are presented in Table 3.

Results

The two factor model of self-guide RF led to a good fit;
the fit of the two-factor model of reference-point RF was
also acceptable (see Table 1). Each item loaded signifi-
cantly on its factor; Cronbach’s alphas exceeded a
=.84 (see Table 2). The latent correlation of the
self-guide measures was @ =.01 (p=.802), and of the
reference-point measures @ =.18 (p <.001). Replicat-
ing the findings of study 1, the respective one-factor
models did not fit the data well (models IIa and IIb
in Table 1).

Intercorrelations among the four RF dimensions were
positive or non-significant; the highest correlations
emerged across regulatory systems between ideals and
gain and oughts and non-loss. Correlations with age and
gender were small or non-significant (see Table 3, bot-
tom triangle).

Integration of the two RF systems

Given the positive correlations of dimensions across RF
systems (Table 3), we tested whether and how the two
systems can be integrated. To this end, we compared
three alternative models (models III, IV, and V) de-
scribed earlier. Results are displayed in Table 1. When
testing model III, the second-order factor model with
two correlated second-order promotion and prevention
focus factors, we encountered an identification problem.
We reduced the complexity of the model by constrain-
ing the latent residuals of the first-order dimensions
(ideals and gain RF) to be equal. We proceeded likewise
with the two first-order dimensions of the second-order
factor prevention focus. Model fit was good. For model
IV, which assumes two unrelated systems of RF, the CFI
and SRMR exceeded the conventional standards. The
structure of model V, a correlated four-factor model,
also fit the data well. Thus, overall, results of the factor
analyses indicate that the two systems of RF are not un-
related; instead, the data can be well modeled as a
second-order structure with a promotion and a preven-
tion factor.
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Study 3: Validation of the chronic RF measure through
test-retest reliability and convergent and discriminant
validity

Sample and procedure

Psychology undergraduates filled in two online surveys
to which they responded with a time lag of at least 24 h.
The first survey included the new RF items, other mea-
sures (not reported here), and demographic data (N =
105, time 1). The second survey presented again the RF
items as well as other existing measures of RF (more de-
tails follow below; # = 91, time 2). The internal consist-
encies were good (Cronbach’s « for time 1 and time 2,
respectively: ideals = .85/.88; oughts =.79/.84; gain = .83/
.77; non-loss = .91/.94).

Test-retest reliability

We calculated the test-retest reliabilities, restricting the
time lag between measures to 8 days maximum (M = 2.55
days; n = 83). Test-retest reliabilities were high ryy 1 =.72
(ideals), ry _ o = .85 (oughts), ry _ o =.73 (gain), ry = .83
(non-loss), p < .01, and they were comparable to the retest
reliability of other RF measures (ry _ = .62 to 1y _ o =.75,
five-week time lag, Haws et al,, 2010).

Convergent and discriminant validity

Convergent and discriminant validity was explored with
widely used measures of RF (Higgins et al.,, 2001; Lock-
wood et al., 2002; Wallace et al., 2009). We inspected
the correlations between (a) the new ideals and gain RF
and existing promotion focus measures and (b) the new
oughts and non-loss RF and existing prevention focus
measures to obtain information on convergent validity.
We expected large- as well as medium-sized effect sizes
for three reasons. First, existing measures mix items re-
ferring to the self-guide and the reference point; second,
some of the measures are context specific (e.g., Lock-
wood’s measure relates to the academic context; Wal-
lace’s measure to the domain of work). Information on
discriminant validity is collected by inspection of the
correlations between (c) the new ideals and gain RF and
existing prevention focus measures and (d) the new
oughts and non-loss RF and existing promotion focus
measures.

Data were collected in the time 2 survey. Results are
displayed in Table 4. Of the 12 correlation coefficients
representing convergent validity, nine were of medium
(>.30) or large (>.50) effect size (n =91, p <.01; Cohen,
1988). The average convergent correlation (based on
r-to-z transformation) was .43. The average of all dis-
criminant correlation coefficients (absolute values) was
.16, which corresponds well with the meta-analytically
derived relationship between promotion and prevention
foci of p=.11 (Lanaj et al., 2012).
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Table 4 Means, standard deviations, correlations, and internal consistencies of the new and existing RF measures (study 3)

M SD 1 2 3 4 5 6 7 8 9 10 " 12

Promotion focus

1. Ideals ® 555 090 .88

2. Gain @ 560 069 A1*¥ 77

3. Lockwood: Prom® 681  1.07 63%* A46%* .86

4. Wallace: Prom® 350 052 13 42%% 33%% 61

5. Higgins: Prom*® 370 064 42%¥ 43** 58%* 297 69
Prevention Focus

6. Oughts® 473 103 -.09 35%* 03 34%* 04 .84

7. Non-loss® 428 134 -04 12 =17 24% =18t AT7** .94

8. Lockwood: PrevP 426 154 —.23% =17 —.33%* 06 — 53%* A5** 61** .88

9. Wallace: Prev® 341 066 01 30 A5 ATF* 03 T7** A4x* 34% 81

10. Higgins: Prev© 355 083 -.01 A5 —-.04 A1 01 15 -.01 -.06 19t .84
Demographic data

11. Age 2273 378 a7 06 .10 -.05 16 -.16 -.16 -.12 -.05 — 40%*

12. Gender® 178 042 13 24 30%* 09 27** a8t .08 -.04 08 .06 -.02

13. Semester 261 252 -.01 -.14 -.04 -.05 02 -.13 -.04 -.01 -04 =07 a3 =11

N=091 (time 2); for age, gender, and semester, N = 105. Cronbach’s alphas are presented on the diagonal. Convergent correlations are set in bold. For all scales,

higher values indicate higher agreement
Scale ranges from 1 to 7

PScale ranges from 1to 9

Scale ranges from 1 to 5

dGender: 1 =male, 2 =female

1p <.10, *p <.05, **p < .01

Even though this data speaks in general for the con-
vergent and discriminant validity, a closer look reveals
some inconsistencies. First, the two convergent coeffi-
cients for oughts RF and non-loss RF showed little con-
vergence with Higgins' prevention focus measure. Lack
of convergence of the Higgins’ measure with other RF
measures has been reported elsewhere. For example, in
two independent samples, Haws et al. (2010, p. 971) re-
port zero or negative convergent correlations of Higgins’
prevention focus with Lockwood’s prevention measure
(r=-.14, ns; r=-.18, p<.01). Similarly, a daily-diary
study which applied Higgins’ RF to predict daily goal
striving showed that Higgins’ chronic prevention focus
did not predict daily prevention goal focus (Eddington et
al, 2012). These different findings together suggest that
Higgins’ prevention measure captures an element of pre-
vention focus not included in the other measures.

Second, the discriminant relationships of oughts RF
and non-loss RF with the Wallace promotion focus
measure were positive and significant. However, the con-
vergent relationships with the Wallace prevention focus
measure are substantial and significantly /igher than the
discriminant links with promotion focus (p<.05,
one-tailed test). We attribute the association of oughts
and non-loss with a promotion focus measure to the
slight tendency that some people are in general more
“motivated” than others, i.e., that they have a higher level

of goal striving. This also reflects in small but substantial
relationships between promotion and prevention mea-
sures (Lanaj et al, 2012) and may also account for the
positive association between gain RF and the Wallace
prevention measure.

Summary of chronic RF

We applied the self-guide and reference-point RF mea-
sures to assess the chronic RF in three samples (N =
1166). Internal consistencies were good across all sam-
ples and dimensions; the test-retest reliability was appro-
priate. Confirmatory factor analyses demonstrate that we
developed four dimensions that can be most parsimoni-
ously modeled as two promotion and two prevention
factors. Construct validity in terms of convergent and
discriminant validity was satisfactory.

Methods and results for the administration of the
new RF items as a momentary measure

In a next step, the items were applied with an instruc-
tion that should permit the assessment of the moment-
ary RE. The following two field studies are dedicated to
(a) testing the factorial structure of the new RF items in
its momentary version, (b) assessing the level of
within-person variability, (c) testing their relationship
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with chronic RF, (d) and providing evidence for their
construct validity.

Study 4: Experience sampling method study

Sample and procedure

We performed a study using the ESM. Eighty-four
psychology students carried a handheld computer with
them for five consecutive days. They were compensated
with course credits. The participants provided data for k
= 1649 measurement points.

Study participants were requested to first complete a
paper-pencil questionnaire assessing their chronic RF
and demographic data. All but three participants
returned the questionnaire, resulting in a sample size of
n =81 for analyses on chronic RF. Each participant was
individually briefed by a research assistant on how to
use the handheld computer. The handheld computer
prompted participants to fill in a survey four times each
day. The instruction for the momentary version was
identical with the chronic instruction, except from the
time referent: “... in general” was replaced by “... at this
very moment”. The item stem remained unchanged and
was followed by the items as presented in Table 2 (see
Additional file 1 for full item text and instruction). We
applied the same 7-point response format as before.

In order to test the concurrent validity of the mo-
mentary measure, we further obtained information on
the type of activity participants were pursuing at the
moment of measurement. Based on a pilot study, we
distinguished several types of activities that capture
what students do during a typical week: attending
university-related tasks (attending classes, preparing
for exams, completing coursework assignment); other,
non-university obligations (working in a part time job,
performing household chores); recovery and idling
(including internet surfing, reading, watching TV,
eating, napping, body care); pursuing active, goal-
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oriented leisure time activities (sport regularly
performed, pursuing one’s hobbies); social activity
(spending time with friends, family, or partner); and
traveling (e.g., to work, university). Participants could
tick “other activity” in case none of the previous cat-
egories applied.

Factorial structure of the momentary RF

Because of the nested nature of the data—repeated mo-
mentary measurements nested in people—we tested the
measurement models for the ESM assessments with
multilevel confirmatory factor analyses (e.g., Roesch et al.,
2010). The measurement model of self-guide RF with two
factors (Model Ia) resulted in a good fit (Table 1); the
same is true of the reference-point measurement model
(model Ib). All factor loadings were significant. Multi-level
internal consistencies were calculated following the proce-
dures described by Geldhof et al. (2014). At the
within-person level as well as at the between-person level,
® was >.90 (Table 2). The fit indices of the respective
one-factor models fell below acceptable levels (models Ila
and IIb; Table 1). Descriptive statistics and intercorrela-
tions of the momentary RF dimensions are presented in
Table 5 (bottom triangle).

Corresponding to the chronic measure, we tested
models III to V which integrate the two regulatory
systems. However, because multilevel factor analyses
are very complex, in the present sample the number
of free parameters exceeded the number of clusters
(i.e., persons). We therefore simplified the models by
restricting the factor loadings on each first-order
dimension to be equal (within the same dimension);
for model III, we also constrained the latent
residuals of the first-order factors to be equal
(within the same second-order factor). Simplification
then permitted model estimation. Model III, the
second-order factor model, had a good model fit

Table 5 Descriptive statistics and intercorrelations of momentary RF and demographic variables (studies 4 and 5)

Variable Study 4: ESM Study 5: Daily-diary © 1 2 3 4 5 6
M SD M SD
1. Ideals 357 1.65 297 173 - 0% ADFF 20% — 21 07%
2. Oughts 340 1.70 597 1.1 29%* - S54%* 52%* 07** 07**
3. Gain 398 1.85 566 1.22 59%* 66** - A6** —.04 07%*
4. Non-loss 295 1.73 5.19 1.71 417 647 H1% - 09%* 0%
5. Age b 23.58 4.82 3743 1049 -.01 02 03 09** - —19%*
6. Gender ® P 1.74 044 1.80 040 03 0 03 4x* —.12% -
7. Semester ° 245 1.54 - - 06* 09** 05% 5% 5% —.15%

ESM experience sampling method (N = 81-84; k= 1629-1649); daily-diary study (N =129; k=1766)
Intercorrelations of study 4 are presented below the diagonal; intercorrelations of study 5 are presented above the diagonal

?Gender: 1 =male, 2 =female

PDisaggregated data

“Morning and afternoon measures of momentary RF presented together
*p <.05, **p < .01
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with only the SRMR-between exceeding conventional
standards (Table 1). Model V, the less parsimonious
correlated four-factor model, resulted in a slightly
better model fit. In contrast, for model IV, which as-
sumes that both systems are unrelated, CFI and
SRMR fell below acceptable standards.

Intraindividual variability

A Kkey test of the measure for its suitability as a
momentary measure of RF is its level of intraindivi-
dual variability across measurement points. Overall,
intraindividual variability (i.e., 1-ICC; n =84, k =1649)
was substantial (ideals =.600; gain =.794; oughts =.759;
non-loss =.603). This suggests that the measure is
sufficiently sensitive to capture momentary changes
(Binnewies et al., 2009).

Relationship of momentary RF with chronic RF

Momentary RF should be positively associated with the
chronic level of RF (Zuckerman, 1983). Since state and
trait assessments tap into the same construct, they can
be used for validation purposes (Hektner et al., 2007).
We used the chronic assessment of RF completed prior
to the ESM-study and the ESM-based data (n =81, k=
1588) to estimate the relationship between the chronic
RF and its respective momentary counterpart. In a
multilevel structural equation model (SEM), we included
the chronic RF at the between-level and modeled its la-
tent correlation with the between-level momentary RF.
We conducted the analyses separately for each dimen-
sion (i.e., ideals, oughts, gain, non-loss RF). Model fit in-
dices of the four models were good (all CFI =.97,
RMSEA < .05, SRMR within <.01, SRMR between < .08).
The latent relationships between the momentary and
chronic RF dimensions were substantial (ideals: @ = .61,
gain': @ = .57, oughts: @ =.54, non-loss: @ =.55, all p
<.001). These relationships fall well within the range of
state-trait relationships observed for other individual dif-
ference variables (Augustine & Larsen, 2012).

Study 5: Daily-diary study

Sample and procedure

We further performed a daily-diary study with adults,
specifically, employed individuals. The study purpose
was twofold: First, we sought to test the factor structure
of momentary RF with working individuals (study 4: stu-
dents). Second, we sought to test the intraindividual
variability of the measure with a time frame that would
relate to a part of the day (i.e., morning or afternoon).
This timeframe is frequently used in daily-diary studies.
Given the longer time frame that the assessment of RF
would relate to in this study, we expected the
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intraindividual variability to be lower than in the ESM
study (which asked for the RF “at that moment”).

Data were obtained from 129 employees from different
organizations (e.g., clerical staff from statutory health in-
surance, employment agencies, public services such as
water and electricity). Participation was voluntary and
compensated with 30 Euros. All participants had a mini-
mum of 5years of secondary school education. Data
were collected across eight working days with two daily
assessments of RF. On average, participation lasted for
7.1 days (range 3—12 days).

Demographic data were collected with a paper-pencil
questionnaire (see Table 5); the questionnaire also in-
cluded the chronic RF. A handheld computer prompted
participants twice each day (late morning and afternoon)
to fill in the momentary RF items. The instruction in-
cluded the following time referent for the morning and
afternoon assessment, respectively: “The following state-
ments describe what could motivate and drive you at
work this morning / this afternoon. Please rate how well
each of the following statements applies to you this
morning / this afternoon. My thoughts and actions this
morning / this afternoon are mainly directed toward ...”.
We retained the 7-point answering format.

Deleting measurements that did not follow the study
protocol (e.g., morning assessment that was filled in in
the afternoon) resulted in k= 1766 usable measurement
points in total, 920 of which were morning assessments
and 846 were afternoon assessments.

Factorial structure of momentary RF
Measurement models of the daily-diary data were again
tested with multilevel CFA. To reduce the complexity of
the analyses, the time point of measurement—morning
or afternoon—was not taken into account. The measure-
ment models of the self-guide and of the reference-point
RF measures (Models Ia and Ib) resulted again in a good
fit (Table 1), with exception of the SRMR-between of the
reference-point model. All factor loadings were signifi-
cant, and multi-level internal consistency  ranged
between .78 and .86 at the within-person level and
between .93 and .98 at the between-person level
(Table 2). The latent correlation of the self-guide
measures was @=.04 (ns) and .11 (p<.001) at the
within- and between-level, respectively, and @ =.29 and
46 (p<.001) at the within- and between-level of the
reference-point measures. Tests of the respective
one-factor models indicated again inacceptable model fit
(models Ila and IIb, Table 1). Descriptive statistics and
intercorrelations of the momentary RF dimensions are
presented in Table 5 (top triangle).

We tested models III to V using the same strategies
for model simplification as in study 4. Again, for model
IV, CFI and SRMR fell below acceptable standards.
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Model V, the correlated four-factor model, resulted in a
good model fit (Table 1). When estimating model III, we
encountered matrix identification problems, which could
be resolved by setting the correlation between oughts RF
and gain RF free. Fit indices were then acceptable and
comparable to the four-factor model with the exception
of the SRMR-between, which exceeded conventional
standards. Thus, for the daily-diary data, the correlated
four-factor model showed a better fit.

Intraindividual variability

Intraindividual variability (i.e., 1-ICC) in the morning
and afternoon, respectively, was .330 and .292 for ideals,
.392 and .339 for gain, 432 and .388 for oughts, and
.251 and .223 for non-loss RF. This variability is substan-
tial and, as expected, considerably lower than the vari-
ability of the ESM Study.

Replication: relationship of momentary RF with chronic RF
To test the linkage between the momentary RF and its
respective chronic counterpart again, we applied the
same approach as in study 4 (see the “Study 4” and “Re-
lationship of momentary RF with chronic RF” sections).
We used the chronic assessment of RF completed prior
to the daily-diary study and the daily-diary data (n =129,
k=1766). In a multilevel SEM, we included the chronic
RF at the between-level and modeled its latent correl-
ation with the between-level momentary RF. Model fit
indices of the four models were good (all CFI =.95,
RMSEA < .05, SRMR within <.04, SRMR between < .06).
The latent relationships between the momentary and
chronic RF dimensions were somewhat smaller than in
study 4 but substantial (ideals: @ = .45, gain: @ = .60,
oughts: @ = .54, non-loss: @ = .43, all p <.001).

Concurrent validity of RF

To test the concurrent validity of the momentary RF as-
sessments, we tested whether the level of momentary RF
is systematically associated with the type of activities in-
dividuals pursue at the moment of measurement. This
assumption is based on two related literatures. First, RF
theory holds that situational cues affect momentary RF
(Higgins, 1997). The day-to-day activities that people
pursue differ in the types of cues and goals they expose
people to, and the particular goals pursued should acti-
vate different types of motivational orientations through
enhancing accessibility. Second, the goal framing ma-
nipulation used in RF experiments has been successfully
used to manipulate participants’ momentary RF through
setting participants a promotion (or prevention) goal
and making them pursue this goal (e.g., Liberman et al.,
2001). Thus, momentary RF should be a function of the
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activity currently pursued, because activities differ in the
nature of associated goals.

This notion could be tested within study 4. Partici-
pants indicated for each moment of data collection
which activity they were currently pursuing (see the sec-
tion “Sample and procedure,” study 4). Ideals RF should
be higher in situations that relate to the pursuit of goals
that imply personal growth and that are self-set (e.g., ac-
tive leisure activities, university-related tasks); oughts RF
should be higher during the pursuit of externally set
goals, and in attempts to meet obligations (e.g., other
obligations such as part time job, household chores) and
low during recovery and idling; gain RF should be ele-
vated in activities that permit achieving positive end re-
sults (active leisure activities, university related tasks),
and low during recovery and idling; and non-loss should
be high in situations where something of significance
“can go wrong” (e.g., university, other obligations).

We performed multi-level regression analyses to test
this. Six dummy variables (1 = activity pursued; 0 = activ-
ity not pursued) code the six activities that the participants
pursued at the time of momentary assessment. The effect
of each activity was tested in a separate multi-level regres-
sion analysis. This approach tests whether, for example,
the level of momentary ideal striving is significantly higher
when involved in university-related tasks in comparison to
all other activities. To account for the increased risk of
type 1 error due to repeated analyses, we applied a
Bonferroni-correction and report only effects with p
<.008. Chronic RF, age (both uncentered), and gender
were included as level 2 predictors. Results are dis-
played in Table 6. Chronic RF was always a signifi-
cant positive predictor of the level of the respective
momentary RF. With regard to the momentary pre-
dictors (i.e., activities), the patterns of results indicate
support for the notion that momentary RF differs as
a function of activity. Ideals RF is significantly higher
when involved in active leisure (e.g., pursuing hob-
bies, involved in sports, cultural activities), or
university-related tasks, and significantly lower when
pursuing other obligations or during recovery and id-
ling. Gain RF follows a similar pattern but is not
lower when pursuing obligations; instead, gain is
lower during social activities. Oughts RF is highest
when engaged in university-related tasks and during
other obligations (part-time job, household chores),
and low during recovery and idling, active leisure, and so-
cial activities. Non-loss has some similarities with this pat-
tern but it also differs from oughts RF such that it is not
affected by active leisure or other obligations. Overall, the
pattern of effects is aligned with the generic assumption
that activities differ in the types of goals pursued (i.e.,
growth, obligations) which should in turn be associated
with specific levels of RF.
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General discussion

Motivated by the increasing interest in organizational be-
havior research and other fields of applied psychology in
dynamic, within-person processes and the likewise con-
tinuous interest in RF (Higgins, 1997, 1998), the present
paper describes the development of a measure suitable to
capture momentary RF. Because within-person study de-
signs such as daily-diary or experience sampling studies
often require trait-measures too, our approach included
also the development of a parallel measure of chronic RF.
We conducted five studies to test the measure. Three
questionnaire-based studies tested the chronic RF, one
ESM study and one daily-diary study assessed moment-
ary RF. Together, the studies support the existence of
four distinct RF dimensions and consistently indicate a
good internal consistency of each dimension. The mo-
mentary measure shows sufficient within-person vari-
ability, adequate relationship with chronic RF, and
concurrent validity.

The exact magnitude of within-person variability dif-
fered by the specific time referent used for RF assess-
ments and the location of assessment. As expected,
within-person variability was comparatively higher in
study 4 than in study 5. In study 4, participants reported
their RF “at that very moment”. A truly momentary as-
sessment is more likely to catch more extreme peaks of
RE, increasing the measured variability. Furthermore, in
study 4, situational stimuli differed from one assessment
to the next (RF assessed during social activities, when at-
tending university-related tasks, working in a part-time
job, etc.), and participants responded at different times
of the day. In contrast, in study 5, participants reported
their RF for a longer time frame, e.g., “during the morn-
ing”, mostly in the same context (i.e., at work), and
mostly at a similar time each day. Differences in variabil-
ity between studies 4 and 5 are therefore the result of
timeframe and variability of external stimuli (Higgins,
1997, 1998) and, thus, reflect meaningful differences in
the phenomenon assessed. This finding also provides
evidence for the sensitivity of the measure.

The measure of momentary and chronic RF contrib-
utes to existing measures in several respects: First, it is a
measure that is suitable to perform within-person re-
search which can be applied across a wide range of set-
tings, and is easily adaptable to different time frames. It
is not confined to the use at the workplace (Koopmann
et al,, 2016; Lin & Johnson, 2015) and is thus not only
suitable to study spill-over effects (e.g., work-nonwork)
but may be useful to researchers from a wide range of
applied researches. Researchers interested in the
“natural” antecedents of momentary RF, and into the
consequences of these fluctuations in a stream of be-
havioral episodes, might find this measure useful (Beal
et al,, 2005).
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Second, the momentary measure is supplemented with
a parallel chronic measure of RF. This will be particularly
useful for the study of research questions around the no-
tion of regulatory fit (Higgins, 2000). A parallel measure
of state and trait should permit a more reliable and valid
assessment of the level of “fit” experienced at a given point
in time. It needs to be pointed out, however, that the new
prevention measures did not converge with Higgins’ pre-
vention measure (Regulatory Focus Questionnaire, RFQ,
see Higgins et al, 2001). This lack of convergence has
already been reported for other RF-measures, too. Taking
the nature of the RFQ into account may help to shed
some light on this. The RFQ assesses the “subjective his-
tory of success with promotion-related eagerness (promo-
tion pride) ... [and the] subjective history of success with
prevention-related vigilance (prevention pride)” (Higgins
et al.,, 2001, p. 15). Lack of convergence of RFQ prevention
means that individuals who are driven by rules, responsi-
bilities, and obligations (oughts), or keen on avoiding
losses or mistakes (non-loss), have not necessarily had a
past history of success in prevention-related vigilance
(RFQ). Research that focuses on chronic RF should care-
fully consider their choice of chronic measure because it
seems that the RFQ-prevention covers an aspect of RF not
included in other measures; including RFQ may help to
cover all aspects of RF.

Third, our goal to develop measures with narrower
bandwidth permitted to take the distinction between
self-guide RF and reference-point RF into account. This
distinction is implied by RF theory (Higgins, 1997) and
also resembles the distinction between two experimental
procedures typically employed to activate momentary RF
(priming procedure, Higgins et al, 1994; goal framing
procedure, Liberman et al., 2001). The factor analyses in-
dicate that four dimensions of RF can be separated; re-
sults on the higher-order structure, however, are so far
not fully conclusive. The fit of the second-order struc-
ture was almost as good as the less parsimonious corre-
lated four-factor structure; only in the last study, there
was a strong relationship across the two second-order
constructs (i.e., between oughts and gain RF). It needs to
be noted, however, that direct comparisons between the
second-order structure and the correlated four-factor
model must be made with caution. Both multilevel
models required imposing constraints on the model;
however, the complexity of the multilevel second-order
factor model required more constraints than the
correlated four factor model. This implies that the
second-order model is always more likely to obtain a
poorer model fit than the comparatively less constrained
correlated factor model.

Measures with narrower bandwidth can further con-
tribute to future research, in particular within-person
studies (e.g., Brief & Weiss, 2002), because broad
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operationalizations of constructs involve the threat of
overlooking specific phenomena. Thus, the present
measure that separates the self-guide and
reference-point system of RF will be helpful to detect
more differentiated aspects and consequences of RF.

Limitations and future research
Future studies need to gather more evidence on the con-
struct validity of the momentary RF, for example, in
terms of its nomological network. The literature pro-
vides evidence for the nomological network of the
chronic assessment of RF (e.g., Wallace et al., 2009);
whether this nomological network likewise applies to the
momentary RF needs to be investigated. However, so far,
validated momentary measures of the respective nomo-
logical network variables that could be used for valid-
ation purposes are scarce (Fisher & To, 2012).
Depending upon the data collection protocol, future
research might be interested in using even shorter scales
than the four item measures presented here. Unfortu-
nately, formal guidance on how to shorten ESM mea-
sures is scarce (Gabriel et al, 2018). A common
approach is to select items with the highest factor load-
ings. Given that loadings were high across all studies
(see Table 2), they are of little help for the present meas-
ure. We therefore suggest to include two items per fac-
tor that represent the respective construct best from a
substantive point of view and that have good intra-indi-
vidual variations. Items that fulfill the two criteria best
are identified in Table 2 and in the Additional file 1.
Considering the increasing interest in the role of RF in
numerous areas of applied psychology, this measure can
become useful in conducting process-oriented research.
For example, in organizational behavior, specifically lead-
ership research, the RF is seen as one motivational
orientation that links specific leadership variables with
subordinates’” workplace behavior (Neubert et al., 2008).
The momentary measure of RF permits to study which
specific supervisor behaviors momentarily enhance pro-
motion and prevention focus (Kark & van Dijk, 2007).
Furthermore, if leaders seek to influence or shape the RF
of their followers, studying momentary RF permits a
systematic test of whether the act of influence will be
likewise effective for each follower. Related to the notion
of fit, capturing momentary RF permits scholars of
organizational behavior, for example, to test whether the
work environment elicits a RF appropriate for the task
or work demand at hand (Lanaj et al., 2012). The mo-
mentary approach can also help to better understand
individual events of behaviors, e.g., in the study of safety
performance. Leadership behaviors shape subordinates’
RF (Neubert et al., 2008), and subordinates’ RF, in turn,
affects their safety performance (Wallace & Chen, 2006).
Capturing momentary RF will aid scholars of
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organizational behavior to identify situations that are
particularly susceptible to accidents (e.g., situations of
high overload; Zohar, 2000) and the specific supervisor
behaviors that help to elicit the appropriate RF.

Above and beyond work, the study of momentary and
chronic RF might be of interest to many disciplines, be-
cause the nature, antecedents, and consequences of the
intraindividual variability of a phenomenon may differ in
direction or magnitude from interindividual differences
(Dalal & Hulin, 2008, p. 80). For example, proactivity re-
search revealed that daily proactivity was associated with
higher levels of daily cortisol output (intraindividual ana-
lysis), whereas trait proactivity was associated with lower
levels of cortisol output (interindividual analysis) (Fay &
Hiittges, 2017).

Conclusion

Together, results of five studies provide sufficient infor-
mation on the validity of the instrument to justify its
use. The key contribution of the present paper is the de-
velopment and validation of the momentary measure.
Considering the special requirements placed on mo-
mentary assessments, the new measure obtained good
results. It is sensitive to capture intra-individual vari-
ation; the magnitude of intra-individual variation differs
meaningfully by study design; results on concurrent val-
idity are well in line with theoretical predictions; there is
good convergence of the momentary measure with the
chronic assessment. Overall, in our view, this justifies
the employment of the measure in the field; however, at
the same time, we acknowledge that our approach to
validation could be expanded by, for example, applying
the measure in diary studies with weekly designs or
applying it to more specific domains, such as health
behaviors.

Endnote

'The between-level model had a negative residual vari-
ance; as it was small (-.004) and non-significant, it was
fixed to zero (Chen et al., 2001).

Additional file

Additional file 1: English and German instruction and items of
Momentary-Chronic Regulatory Focus. (DOCX 19 kb)
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