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Abstract
Based on BanduraSocial Cognitive Theoryve tested how efficacy beliefs (self-efficacy
and perceived collective efficacy) reciprocallylugince activity engagement (work and task
vigor, dedication and absorption) both directly amtirectly, through their impact on positive
affect (enthusiasm, satisfaction, and comfort) divee. We conducted two longitudinal
studies using independent samplesd$ 1is a two-wave longitudinal field study which
examines gaigyclesregarding self-efficacy, positive affect and werkgagement among 274
secondary school teache®udy 2is a three-wave longitudinal laboratory study alyain
spirals of collective efficacy beliefs, positive affectcatask engagement among 100
university students working in groups. Our findirg®w that (1) both types of efficacy
beliefs link directly and indirectly with activitgngagement through positive affect; (2)
enthusiasm has a stronger effect on activity engagéthan the other positive affects with a
lower level of activation; (3) a gain cycle exigiBereby efficacy beliefs increase over time
due to engagement and positive affect (most notafitlyusiasm). Furthermor@tudy 2also
shows a tentative dynamic gain spiral with theemilve constructs. Finally, we discuss the
theoretical findings and the practical implicatipnsinly in terms of th&ocial Cognitive

Theory
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About Gain Cycles and Spirals of Efficacy BelidPssitive Affect and Activity Engagement

People differ in their beliefs about their compe&shand success in different areas
of their life, and there is considerable evideraetlie positive effects of self-efficacy on
performance and behavior in different domains saascthe workplace, school, and sports
(Bandura, 1999, 2001). According to tBecial Cognitive Theory (SCTelf-efficacy are
“...beliefs in one’s capabilities to organize and@xe the courses of action required
producing given attainments” (Bandura, 1997, pV@hatever other factors serve as guides
and motivators, their roots lie in the core belkeit one has the power to produce desired
effects by one’s own actions; otherwise, one H#s incentive to act or to persevere in the
face of difficulties.

However, efficacy beliefs not only include persoself-efficacy but also perceived
collective efficacy. Psychosocial research in oiz@tions shows that when people work
together, they may share beliefs and affective eapees, thus showing similar motivational
and behavioral patterns (George, 1990, 1996) apdragencing a shared affective tone within
the group (Barsade, 2002; Bartel & Saavedra, 200@hat sense, thi8CTextended the
conception of individual human agency to colleciggency; that is, people’s shared beliefs in
their collective power to produce desired reséitthough collective efficacy beliefs include
aspects which emerge from the group, they servidgasifanctions and operate through
similar processes as personal efficacy belief8dmdura, 1997). A growing body of research
attests the impact of perceived collective efficanygroup processes. Some of these studies
assess the affective, motivational and behavidfatts of perceived collective efficacy
instilled experimentally at the collective levelr{hur, Bell, & Edwards, 2007; Gully,
Incalcaterra, Joshi, & Beaubien, 2002; Llorens,abé#li, Bakker, & Salanova, 2007;
Salanova, Llorens, Cifre, Martinez, & SchaufeliD3]) Recently, a meta-analysis by

Stajkovic, Lee and Nyberg (2009) that included ®&les (6,125 groups and 31,019
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individuals) revealed a significant positive coatedn between collective efficacy and group
performance. More specifically, Structural EquatMadeling showed that collective efficacy
fully mediates the relationship between group poyeand group performance. As a whole,
the findings of these studies show that the higineicollective efficacy beliefs, the greater the
group accomplishments in terms of affectivity, mation, and performance.

To sum up, though cognitive, affective and motimadl regulatory mechanisms,
both types of efficacy beliefs (self-efficacy arefgeived collective efficacy) influence how
people feel, how much effort they apply to actidm®y long they persevere in the face of
obstacles and failures, and their resilience teeegity. Therefore, it appears that efficacy
beliefs influence positive affect (how well peofel) and motivates behavior (how engaged
they are in their activities in terms of effortrpistence, and dedication) amplifying loops of
these positive states that reinforce each otheartove.

In the present study, we investigate for the firae how efficacy beliefs (both self-
efficacy and perceived collective efficacy), pogtaffect (enthusiasm, satisfaction, and
comfort) and motivation (activity engagement) recgally relate, thus creating gain cycles
and spirals over time. In other words, we atteraptricover the affective and motivational
mechanisms of efficacy beliefs over time.

The affective mechanism of efficacy beliefs: Ras#iffect

Efficacy beliefs influence how people feel. Badigalesearch has mainly shown
that the more efficacy beliefs, the less negatffecasuch as anxiety and depression
(Bandura, 1997). However, studies into the impéefficcacy beliefs on positive affect are
scarce. One example is the meta-analysis of Juty8ano (2001) that documents the
positive implications of efficacy beliefs on levelsjob satisfaction. Another example is the
laboratory study of Baron (1990) which finds thatles reported higher efficacy beliefs than

women in the presence of pleasant artificial sc#ran in their absence.
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Moreover, according to tHeCT, affect and efficacy beliefs reciprocally come atbo
over time, meaning that positive affect is not cayantecedent of efficacy beliefs, but also a
consequence. More specifically, Bandura (1997, 2@84umed that when people feel
contented and satisfied, they are more likely teele that they are efficacious; consequently,
positive affect is also a source of efficacy baligfs Bandura concluded (1997, p. 113),
“mood and efficacy beliefs are related both corenity and predictively”. Complementarily
to theSCT, Fredrickson’s (20023roaden-and-Build TheorfB&BT) also assumes these
reciprocal relationships between positive affect parsonal resources, such as efficacy
beliefs. Specifically, it assumes that positive 8ons appear tbroadenpeople’s momentary
thought-action repertories andtaild their enduring personal resources, such as efficacy
beliefs. Tellingly, research using tB&BT suggests a positive reciprocal impact of positive
emotions and resources (efficacy beliefs) in sualaythat momentary experiences of
positive emotions may build enduring psychologreslources and trigger gain spirals over
time that may produce greater emotional well-beindghe present study however, we used
positive affect instead of emotions as positiveetffluctuates less over time because it does
not depend so much on momentary stimuli as emotions
The motivational mechanism of efficacy beliefsivitgtengagement

Efficacy beliefs not only regulate an affective baigo a motivational mechanism,
namely engagement in an activity (work engagentask engagement). When people and
groups feel efficacious, they feel good in the skenm (positive affect), and this also
increases their engagement in their activity (singwiigh effort, persistence, dedication) in
the longer term. Generally speaking, one definibbwork engagement is “a positive,
fulfilling, work-related state of mind that is cla&terized by vigor, dedication, and absorption
on the activity” (Schaufeli, Salanova, Gonzalez-Ro& Bakker, 2002, p. 72). If we define

engagement as a work-related positive motivatioaabktruct and compare it to positive
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affect, engagement is more stable over time (Grayason, 2001)Vigor suggests the
willingness to invest effort in one’s work, persiste in the face of difficulties, and high
levels of energy and mental resilience while wogkiDedicationrefers to a particularly
strong work involvement and identification with éa@b. The final dimension of
engagemengbsorption denotes being fully concentrated and engrossedeis work,
whereby time passes quickly and one has diffictivéh detaching oneself from work.
Recent research on engagement suggests thattivplysielates to efficacy beliefs
(Llorens et al., 2007; Salanova et al., 2003; Xaptiulou, Bakker, Demerouti, & Schaufeli,
2007). Quite interestingly, it seems that effichejiefs may not only precede, but also follow
engagement (Carver & Scheier, 1990; Llorens eR@Dy; Salanova, Bres6, & Schaufeli,
2005). For example in a sample of Spanish and Belgiudents, Salanova et al. (2005)
showed that current academic efficacy beliefs grkee high levels of academic engagement
which, in turn, influence future students’ efficadagliefs over time. Using a two-way
longitudinal design, Xanthopoulou et al. (2007)whd empirical support for a reciprocal
relationship between efficacy beliefs and work e@gaent also over time. More specifically,
efficacy beliefs at Time 1 (T1) relate to work eggment at Time 2 (T2), and vice versa, thus
suggesting a positive reciprocal gain cycle. Liarehal. (2007) also conducted a two-wave
longitudinal study by examining the relationshigvizeen personal resources (i.e., efficacy
beliefs) and task resources (i.e., time controlmethod control) on the one hand, and task
engagement on the other. The results show thatréaskirces have a positive impact on
efficacy beliefs which, in turn, foster task engagat. In addition, engagement boosts future
efficacy beliefs which, in turn, lead to the pertiep of more task resources. Together, these
results seem to suggest the existence of a gala:®fticacy beliefs relate to engagement
which, in turn, also relates to efficacy beliefsdao on over time.

Positive affect and activity engagement
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As shown above, reciprocal relationships have beported between efficacy
beliefs and activity engagement. However, we beligat a similar reciprocal relationship
may exist between positive affect and activity eyagaent as well. Research on positive
affect shows that it facilitates approach behawidrich prompts individuals to engage in
particular activities (Cacioppo, Gardner, & Bermts®999; Carver & Scheier, 1990; Clore,
1994). In contrast to affect that reflects immeeliadlaptive responses to the (work)
environment, engagement is defined as a relatinelse stable work related motivational
state. A recent study among Dutch managers shdvegdindeed, positive affect partially
mediates the relationship between job resources job control, task variety, performance
feedback, and opportunities for learning and dgwalent) at the one hand and work
engagement and organizational outcomes (i.e., comamt and intention to stay) at the other
hand. Hence, this study corroborates the theotefigisn, which is based on a structural
model of affect, that positive affect mediatesrlationship between the work environment
and work related motivational states such as wogagement. In this way, we can expect
that positive affect can also mediates the relahignbetween personal resource, such as self-
efficacy, at one hand and activity engagement erother hand.

This means that the self-efficacious employeesdeet at work and they can show
more likely an interest in what they do and, assalit, may end up feeling more motivated
and engaged. And also, feeling engaged at work snfglet more efficacious as well, in a kind
of reciprocal relationships over time. Furthermoesearch (Sonnentag, Mojza, Binnewies, &
Scholl, 2008) has also shown that work engagemehtissengagement (psychological
detachment from work during off-job times) relates person’s affective states at the end of
a working week. More particularly, high work engagt in combination with high levels of
off-the-job detachment predicts the highest lew¢lgositive affect. To date however, it is not

clear as to what extent the activity level impliegarticular affects has a differential effect
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on engagement. Therefore in the present studynehede three positive affect states
characterized by increasing activity levels (icemfort, satisfaction, and enthusiasm).
About reciprocal gains and spirals of efficacy b#di positive affect and activity engagement

It is important to note that some of the aforenmd studies take into account
reciprocal causation between efficacy beliefs dfetive and motivational variables. In fact,
reciprocal causation is rather plausible becausare/elealing with dynamic processes that
unfold over time rather than one-directional causkltionships (Bandura, 1997, 2001). In
other words, we need to understandsbguencesf the psychosocial experiences that
explain these relationships rather than isolatesbeles. For that reason, thain cycles
concept plays a key role. Moreover, the idea aprecal gain cycles is consistent with the
cyclic relationship between psychological stated gositively relate to each other over time.
Hence in order to study the dynamic interplay détaty beliefs, positive affect, and
engagement, longitudinal research designs areeedlssary to disentangle cause and effect.
Such studies, particularly those that combine daarshreversed causal effects into one
reciprocal causation model, are relatively scarcéhe present study, we examine the
reciprocal relationships among efficacy beliefdf{efficacy and collective efficacy), positive
affect and activity engagement over time using lagnal designs.

As noted above, research suggests that the saipeoead psychological
mechanisms that operate at the individual levéf-&facacy, positive individual affect and
engagement) also operate at the collective lewstgived collective efficacy, positive
collective affect and collective engagement). Adaagly, we investigate a research model
(see Figures 1) which assumes that efficacy belefth personal and collective) lead to more
activity engagement through three positive affeetghusiasm, satisfaction and comfort.
Moreover, a reciprocal gain process assumes tlgaigement (vigor, dedication and

absorption) influences efficacy beliefs over tirRaally, it is important to emphasize that our
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research uses both cycles and spirals for expltathiese reciprocal relationships among
psychological state§sain spiralsare defined aamplifying loopsn which cyclic reciprocal
relationships among constructs build on each gibsitively over time (Lindsley, Brass, &
Thomas, 1995). More importantly, there is a needHaee conditions for a gain spiral to
exist: (1) normal and reversed causation (also knasva reciprocal relationship); (2) an
increment in the levels of variables over time, é3)dhe need to study spirals in longitudinal
research with at least three waves to test thesteryd(up-, down or stability) over time.

Put differently, empirical evidence on both recigabrelationships and changes over
time using, at least, three-way waves is essetatidbcument the existence of gajpirals.
There are two important issues to point out herstliz and statistically speaking, the
aforementioned three conditions are independentvésee below, most empirical studies on
gain spirals comply with the first, but rarely withe second and third conditions.
Consequently this means that, strictly speakingomlg see “cycles” of positive, bi-
directional relationships rather than gain “spirélecause there is no evidence of increments
or amplifying loops that result in increased lev8econdly, we can only establish “real”
causation when using experimental designs witmdam assignment of subjects to
conditions. Clearly, this is virtually never theseavhen studying psychological constructs in
natural organizational contexts. Neverthelessetiea need for theory-grounded longitudinal
field studies that assess variables over time ysioger sequences and intervals that enhance
confidence in (reciprocal) causal relationshipstfitu & Taylor, 2006).
The current study

Based on previous research, the objective of auatyss to examine for the first
time, a reciprocal structural model of gain cydes spirals of efficacy beliefs, positive
affect, and activity engagement. Specifically, @aded on BanduraSCT, we test how

efficacy beliefs (both self-efficacy and collectieficacy) influence activity engagement
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(vigor, dedication and absorption), both directiyg andirectly, through their impact on
positive affect (enthusiasm, satisfaction, and @asthbver time. To this end, we will conduct
two independent longitudinal studies with two ahniceé waves to test the gain cycles and
spirals of the main constructs, respectively.
Study 1: Gain cycles of self-efficacy, positive@ffind work engagement among teachers

The first study is a two-wave follow-up study wgbcondary school teachers.
According to previous research on the affective motivational mechanisms of self-efficacy,
we expectllypothesis Lthat a positiveycleof self-efficacy and engagement exists over
time (T1-T2), also via positive affect, in a wayretiprocal causality. More specifically, we
expect feeling self-efficacious at T1 positivelfliences T2 positive affect and T2
engagement. Furthermore T1 engagement, in turitjyebg influences T2 self-efficacy.
Moreover, we sought to discover whether the pasigiffect characterized by high activation
(enthusiasm) has stronger effects on engagemanpthsitive affects characterized by a
lower levels of activation (satisfaction and conf@kypothesis 2 This goes one step
beyond past research which did not take into adcinenactivity level of affect. Figure 1, on
the left, illustrates this research model.

INSERT FIGURE 1 ABOUT HERE
Method

Sample and Procedure

At the beginning of the academic year, we senttarléo 50 Spanish secondary
schools located in Spain explaining the goal ofrdsearch. We distributed self-report
guestionnaires among 600 secondary teachers frese tthools. The sample at time 1
(T1) comprised 483 teachers (56% women) from 3#diht secondary schools (81%
response rate). Ages ranged from 23 to 60 y@ars 40.2;SD= 8 years and 2 months);

87% held a master’s degree, and 83% worked in pgbhools. Researchers distributed
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these questionnaires in envelopes. A cover letglaaed the purpose of the study, and
that participation was voluntary with guaranteedftentiality. Respondents returned the
completed questionnaires in a sealed envelopéftergahe person who had distributed
them or directly to the research team. Eight motetes, we distributed questionnaires
again to the same 34 schools at time 2 (T2). Afegdeting missing cases, 274 secondary
teachers (57% women) from 24 secondary schoolgpated in the longitudinal study
(59% return rate of the questionnaires). According?V% of the teachers who participated
at T1 also participated at T2. Ages ranged fronio2@0 yearsNl = 40;SD= 7 years and 1
month).

In order to test whether the drop-outs differedifrine panel group, we compared
the T1 background variables of both groups (agedee type of school— private vs.
public—, teaching experience, and organizationalte); and also to the main study
variables at T1. The results of the Multiple Anay®f Variance showed no significant
differences between groups regarding the backgreandbles [F(5,464) = 0.4p,= .83] or
the study variables [F(7,454) = 0.%915 .49]. That is, the panel group differed from thep-
outs neither in terms of background nor in termghefstudy variables.

Measures

Efficacy beliefsWe measured “self-efficacy” by adapting the gensedii-efficacy
scale (10 items; hevet to 6 ‘always) from Schwarzer (1999) to a more specific measiire
teacher’s self-efficacy. Instead of the specificsian for teachers (Schwarzer & Hallum,
2008), we used the adapted general version to makare comparable with that of Study 2.
Namely, we rephrased the general versions in lathes to match them to the specific
contexts of teaching (Study 1) and working in g (ptudy 2), respectively. For Study 1, we
changed I'can solve most problems if | invest the necesstioyt’ to “I can solve most

problems in my teaching job if | invest the necassffort'.
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Positive AffectBy asking the participants “How did you feel dyyitne last four
weeksat your work?”,we measured three specific job-related posititects (Cifre &
Salanova, 2002; Warr, 1990) that differ in termsheiir level of activation (Onfevef to 6
‘always): (1) ‘enthusiasm’ (high level of activation) withe enthusiasm-depression scale
(Warr, 1990) by indicating the extent to which teas felt ‘depressed’, ‘gloomy’,
‘miserable’ (we reversed them all), ‘cheerful’, teasiastic’ and ‘optimistic’ at work; (2)
‘satisfaction’ (medium level of activation) withel8-items ‘faces scale’; an affect-based
measure (Kunin, 1955) referring to satisfactiorhviite task, one’s colleagues and supervisor,
and one’s school, respectively; (3) and ‘comfddiy( level of activation) with the comfort-
anxiety scale (Warr, 1990) by indicating the extenthich teachers felt ‘tense’, ‘uneasy’,
‘worried’ (we reversed them all), ‘calm’, ‘contenfeand ‘relaxed’ at work.

Activity EngagementWe measured work engagement with the Spanish versio
(Salanova, Schaufeli, Llorens, Peiro, & Grau, 208fQhe Utrecht Work Engagement Scale
(UWES; Schaufeli et al., 2002) that includes thdaeensions (Orievet and 6 ‘always): (1)
vigor (6 items; e.g.,l“can continue working for very long periods airad’); dedication (5
items; e.g., For me, my job is challengifigand absorption (6 items; e.g\Vhen I'm
working, | forget everything around e
Data analyses: Model fit

Firstly, we performed Confirmatory Factor Analy$€$A) by AMOS 17.0 to test a
measurement model that distinguishes among thdrootsof enthusiasm, satisfaction,
comfort, and engagement. Based on Caprara, PdstBedalia, Scabini and Bandura (2005),
we tested three models: (1) A one-factor modelre/laél constructs are the expression of a
single latent (positive) factor; (2) a six-factattmgonal model in which all the positive
constructs are independent; and (3) a six-factbgad model; the factors (and covariances)

are freely estimated. Secondly, we used Struckgahtion Modeling (SEM) to test
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Hypotheses 1 and 2, and we tested different comngetnodels: (1) the Stability Model (M1)
without cross-lagged structural paths, but withgeral stabilities and synchronous
correlations, (2) the Causality Model (M2), whictltludes additional cross-lagged structural
paths from T1 efficacy-beliefs to T2 positive atfaad to T2 engagement, as well as from T1
positive affect to T2 engagement; (3) the ReveBadsation Model (M3) which includes
additional cross-lagged structural paths from Tdagement to T2 positive affect and to T2
efficacy beliefs, as well as from T1 positive affex T2 efficacy beliefs; and (3) the
Reciprocal Model (M4), which includes reciprocdbt®nships among efficacy beliefs,
positive affect and engagement, thus includinghalpaths of M2 and M3. We allowed the
measurement errors of the corresponding indicatiofd and T2 to covary over time (Pitts,
West, & Tein, 1996).

We used maximum likelihood estimation methods bypgoting the absolute and
relative indices of goodness-of-fit (Marsh, BaBaHau, 1996): the(2 Goodness-of-Fit
Statistic, Goodness-of-Fit Index (GFI), Adjustedd@poess-of-Fit Index (AGFI), and the Root
Mean Square Error of Approximation (RMSEA), as veallthe Comparative Fit Index (CFl),
the Incremental Fit Index (IFI) and the Tucker-Lewidex (TLI). Values smaller than .08 for
RMSEA indicate an acceptable fit. For the remainndices, values greater than .90 indicate
a good fit (Hoyle, 1995). Finally, we computed #iaike Information Criterion (AIC;

Akaike, 1987) to compare non nested competing nsoddle lower the AIC index, the better
the fit of the model to the data.

Results
Descriptive Analyses

Table 1 displays the descriptive analyses, intezaatistencies (Cronbactos,
stabilities, and intercorrelations of the scalelilfe a- values meet the criterion of .70. As

expected, the pattern of correlations shows thahalscales relate significantly and
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positively. The common method variance test forthevariables, using the Harman'’s single
factor test with the CFA (e.g., Iverson & Magui2®00), reveals that one single factor could
not account for the variance in the data [Dgfi@) = 112.3p < .001]. Consequently, our
dataset apparently presents no problems in terrasromon method variance.
INSERT TABLE 1 ABOUT HERE

Confirmatory Factor Analyses

The CFA among T1 enthusiasm, satisfaction, conafiott engagement, based on
Caprara et al. (2005), show that the oblique madigle best fitting model to the data
compared to the one-factor model [De{fé6) = 259.67p < .001] and the orthogonal model

[Deltax?(6) = 1070.04p < .001] as all the fit indices, except RMSEA, migetir
corresponding criteriap((zz 51.81, df = 6, GFI =.97, RMSEA = .10, CFl = .91, = .97,

AIC = 81.81). These results emphasize an interosladf enthusiasm, satisfaction, comfort
and engagement, but witlstinctconstructs.
The Hypothesized Structural Model

Table 2 displays the overall fit indices of the gating models. The results show
that the fit of theeciprocal mode(M4) proves superior to that of the their compeit
models. This means that M4, which includes thesztaggedeciprocalrelationships among
efficacy beliefs, positive affect and engagemerrdime, is the model that best fits the data.

INSERT TABLE 2 ABOUT HERE

The specific structural relationships of M4 revist all the indicators of
engagement have loadings on the intended latetutr fémat are higher than .61 at both T1 and
T2. It also reveals that the autocorrelations betwthe two waves are .60 for efficacy beliefs,
.18 for enthusiasm, .49 for satisfaction, .20 f@méort, and .65 for engagement.

Hence, the findings of Study 1 show that: (1) Tiicaty beliefs lead to T2

engagement indirectly through T1 positive affed &) T1 engagement influences T2
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positive affect and efficacy beliefs reciprocaljypothesis 1 That is, we corroborate the
expected positive cycle of efficacy beliefs andagement over time (T1-T2) via positive
affect by way of reciprocal causality. Furthermdhe Analyses of Covariance (ANCOVA)
using time (Wilks’ Lambda) as intra-variance amaimg study variables show that the levels
of efficacy beliefs [F(1, 266) = 3.29;< .05] and satisfaction [F(1, 264) = 11.p8s .001]
increase significantly over time (T1-T2) We alseegted the positive affect characterized by
high activation (enthusiasm) to have stronger ¢&ffea engagement than on positive affects
characterized by a lower level of activation (§attson and comfort)Hypothesis 2 As
expected, the results show that T1 enthusiasm ihibique effects on T2 engagement (see
Figure 2).
INSERT FIGURE 2 ABOUT HERE
Study 2: Gain Spirals of collective efficacy beljgfositive affect and task engagement in
working groups
Research increasingly supports the social natuadfeét (Parkinson, 1996); that is,

positive emotions and work engagement are notiodiyidual level phenomena, but are also
collective constructs, usually assessed at thepgexel (e.g., Barsade, 2002; Bartel &
Saavedra, 2000; George, 1990, 1996; Kelly & Barsadel; Salanova et al., 2003; Salanova,
Agut, & Peird, 2005). Like efficacy beliefs, groupsemployees in the workplace can share
positive affect and engagement which leads to inapopositive consequences (Bakker,
Demerouti, & Schaufeli, 2005; Salanova et al., 2@&I®5). For example, Salanova et al.
(2005) showed that the collective engagement egpeed by employees of service units in
hotels and restaurants had positive organizatiomasequences in terms of unit performance
and customer loyalty. In a similar vein, Walter &rdch (2008) presented a model that
studied the emergence of collective moods and em®tn the work-group level. These

authors argued in favor of the existence of a reci linkage between positive group
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affective similarity and group relationship qualibat gives rise to a dynamic, self-
reinforcing upward spiral which they called the ipge group affect spiral. Tellingly, Walter
and Bruch (2008) indicated the need for more lamtyital research to confirm this spiral.

In Study 2, participants worked on group tasks, wadollected measures of
efficacy beliefs, positive affect and engagementhlis study, we used a three-wave
longitudinal design to test our hypotheses thatstive spiral of collective efficacy beliefs
and engagement exists over time (T1-T2-T3). We ebgokethis spiral to operate via both
positive affect and by a way of reciprocal caugaMore specifically, we expected that
feeling collective efficacious at T1 positively iménces T2 positive affect and T2 and T3
engagement. Furthermore, T1 engagement, in tusitiyay influences T2 and T3 collective
efficacy Hypothesis B Finally as in Study 1, we expected that collecpositive affect
characterized by high activation (collective entasis1) has stronger effects on collective
engagement than other positive affects charactebyea lower level of activation (collective
satisfaction and comfortHiypothesis % At the right of Figure 1 the hypotheses of stady
are displayed.

Method
Samples and Procedure

Study 2 is a three-wave longitudinal laboratorydgtwhich includes 100 university
students (77% women) who voluntarily participatedhree laboratory tasks. Ages ranged
from 20 to 38 yeard = 25;SD= 3 years and 4 months). We organized laborat@yices
in 19 groups of four to seven students each. Aligtoups met during three sessions to
perform three tasks. We employed an idea genertagin(at T1) as a training task.
Participants had to come up with a slogan to prerhouse sales in a specific area. They did
this task twice: individually (without interactivgth any other group member) and in groups

(by selecting the best five slogans after a graspudsion). After three weeks (T2), the same
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groups met again in the second session and folldklheedame procedure. This time, the
groups performed another idea generation task inhwthey had to come up with three
activities for a Cultural Program of Psychologytekfthree weeks, the students performed the
final task (T3) and had to come up with three dqmigjects which investigate a large amount
of money. There was a small award of €120 for & Qroup performance. After finishing
each task, the participants filled out a questiaenaith the study variables.

Measures

In Study 2, we used similar measures to thoseudyst, but we tailored them more
specifically to the group tasks at hand. Thus, efermulated the items in the questionnaire
so that they referred to tlggouprather than to the individual. Furthermore, weakanged
the time frame of the items so that they correspdnadith the time intervals between the
study waves.

Efficacy beliefsWe measured “collective efficacy” by averaging induals’ own
perceptions of collective efficacy, as recommenileé&arley (1993) and validated by
Salanova et al. (2003). We used four items of #reeplized self-efficacy assessment by
Schwarzer (1999) on a scale of O (‘never’) to 6ways’), which we slightly adapted for use
in work groups (e.g: feel confident about the capability of my grotgoperform the tasks
very well”).

Positive AffectWe measured the three specific collective posdifects by asking
the participants “How the group felt during ttp@up work (0 ‘never to 6 ‘always). We
assessed: (1) ‘collective enthusiasm’ with the esilsm-depression scale (6 items) (Watrr,
1990; e.g.;During the task, my group felt enthusiast)¢’{2) ‘collective satisfaction’ with the
task using a 4-item ‘faces scale’ (Kunin, 1955 (&€During the task, my group felt satisfied
with the task itselff and (3) ‘collective comfort’ with the comfort-aiety scale (6 items)

developed by Warr (1990; e.gDtiring the task my group felt relaxed”
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Activity EngagementVe measurethsk collective engageme(@alanova et al.,
2003) by including three dimensions (@Vet to 6 ‘always): vigor (6 items; e.g., During
the task, my group felt full of enefyydedication (4 items; e.g.My group felt proud of the
task don®, and absorption (6 items; e.gTitne flew when my group was working
Data analyses

Since the variables in Study 2 are collective, inaly tested within-group
agreements by computinggrat T1, T2 and T3 using the Agree program (see Arthal.,
2007, Bliese, 2000; James, Demaree, & Wolf, 1998 results show averagg values for
the referent-shift consensus of the judgments @ftriables in our study that ranges across
the three waves from .84 to .89. Moreover, thedgments were also consistently high within
each wave, ranging from .76 to .90. This suggésisit is not necessary to eliminate any of
these groups because of poor agreement. Secorgllysed SEM methods to test the
Hypotheses 3 and 4 longitudinally using three wadssn Study 1, we tested the four
different competitive models (see thata Analysesectionof Study 1).

Results

Descriptive Analyses

Table 3 displays the descriptive analyses, intezoasistencies (Cronbaclul,
stabilities, and intercorrelations of the scaleétlfe a- values meet the criterion of .70. As
expected, the pattern of correlations shows thahalscales significantly and positively
relate. Once again, the results of the Harmanglsifactor test with CFA (lverson &
Maguire, 2000) on T1 variables reveal that theffithe single factor model is significantly
poorer than the model with three related latertofadDeltax?(2) = 63.99p < .001].
Consequently, we do not consider the common methdednce to be a problem in the Study
2 dataset.

INSERT TABLE 3 ABOUT HERE
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The Hypothesized Structural Model

Table 4 displays the overall fit indices of the gting models for Study 2. Again,
the results reveal that the fit of thexiprocal mode(M4) is superior to that of the stability
model (M1), the causality model (M2), and the reeercausality model (M3) model. As in
Study 1, this means that M4 that includes the elaggedreciprocalrelationships among
collective efficacy beliefs, collective positiveedt and collective engagement over time (T1-
T2-T3) and that this model best fits the data {&zae 4).

INSERT TABLE 4 ABOUT HERE

The structural relationships of M4 reveal thatlttealings of all the indicators of
collective engagement on the intended latent faat®higher than .89 at T1, T2 and T3
Furthermore, the autocorrelations among the thi@ess/range from .36 to .47 for collective
efficacy beliefs, from .33 to .38 for collectiveteansiasm, from .22 to .42 for collective
satisfaction, from .22 to .39 for collective contfand from .41 to .68 for collective
engagement. Once more, the findings from Studyovghat, as far adypothesis3 is
concerned, collective efficacy at T1 positivelylir@nces T2 and T3 positive affect
(enthusiasm and comfort) which in turn influenc@&sehgagement. Furthermore, we observe
some reversed causal effects. T1 engagement,npgasitively influences T2 and T3
positive affect (satisfaction); T2 engagement gissitively influences T3 positive affect
(enthusiasm, satisfaction and comfort) and T3 cblle efficacy. Furthermore, the
ANCOVAs (Wilks’ Lambda) show a significant increaseer time for collective efficacy
beliefs [F(2, 92) = 8.01p = .001], collective satisfaction [F(2, 92) = 4.@65 .05], and
collective comfort [F(2, 91) = 10.78,= .001], specifically from T1 to T2-T3, and alsw f
collective absorption from T2 to T3 [F(2, 92) = 3,p = .05]. These results suggest that at
least one tentative gagpiral of collective efficacy beliefs exists from T1 vi2 to T3,

especially in terms of satisfaction, comfort andaption Hypothesis 3)Results also show
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that, as expectedHpothesis % only collective enthusiasm (the high activatadfect) and
collective satisfaction (the medium activation afjehave a significantly and positively cross-
lagged effect on T2 and T3 collective engagemesd [Sgure 3).
INSERT FIGURE 3 ABOUT HERE
Discussion

In this study, we tested a structural model of ggiries and spirals of efficacy
beliefs. Specifically, we sought to discover whettiéerent types of efficacy beliefs (self-
efficacy and collective efficacy) have a similafluence on activity engagement, both
directly and indirectly, through their impact onsgose affect over time. In order to
investigate this research question, we conducteddifferent longitudinal studies; a field-
study among teachers and a laboratory study antadgrds. In both studies, we assessed
similar psychological constructs, and we tested ggtlesin Study 1 (reciprocal causation)
and gairspiralsin Study 2 (reciprocal causation plus increasedlgeover time). The results
of both studies contribute to our understandinthefpivotal role of efficacy beliefs in their
gain cycles and spirals that, in turn, increasé Ipositive affect and activity engagement.

Our findings show that high levels of efficacy leési enhance both positive affect
and engagement through a kind of gain cycle amatative spiral that operates over time. As
expected, the two different longitudinal studiegiea out confirm Hypotheses 2 and 4. More
specifically, positive affect, characterized byhagtivation (enthusiasm), has a stronger
effect on activity engagement than positive affetisracterized by a lower level of activation
(satisfaction and comfort). Interestingly, we adswountered unexpected findings and not all
the positive affects have the same predictive poegarding activity engagement. For
example, the results of Study 2 show that low abpssitive affect (comfort) may even
relate negatively with engagement, but positiveith\efficacy beliefs. In addition, the more

comfort students experience at T1 (and at T3)ldiver the levels of engagement the groups
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report at T1 (and at T3). Regarding efficacy bsli¢fie results reveal that this positively
relates with comfort, both concurrently and londitally. It appears that comfort relates
differently with engagement and efficacy beliefghhlevels of efficacy beliefs increase
levels of comfort, and vice versa, thus constigirkind of gain cycle over time. However,
feeling comfortable is negatively related with ait}i engagement. This is probably because
comfort is a low-activation affect whereas, conedrshigh activation characterizes
engagement. However, the observed cross-laggectetieengagement on comfort are the
other way around, that is, the more engaged griagdst T2, the more comfort they
experience at T3. We also observe a similar craggdd effect in Study 1 among teachers.

If we take into account the three positive affemistructs considered in this
research, then enthusiasm displays the most prezlppwer and relates more strongly to
efficacy beliefs and engagement, both concurraarity longitudinally, in both studies.

Among teachers (Study 1), self-efficacy predictgagement directly and indirectly via
enthusiasm; engagement also predicts self-effiosey time. Moreover, we observe a
significant increase of self-efficacy among teasiHesm T1 to T2, which may suggest the
potential existence of a gain spiral. Feeling séfitacious makes teachers feel good
(experiencing positive affect like enthusiasm) armteases their work engagement (vigor,
dedication and absorption) which, in turn, increabeir levels of efficacy beliefs over time.
However, according to Lindsley et al. (1995), askethree-wave longitudinal designs are
necessary for testing spiraling hypotheses.

So far, the findings partially support our Hypothed and 3. We expected a positive
gain cycle (Study 1) and spiral (Study 2) of efigdeliefs and engagement would exist over
time (also via positive affect). More specificallye expected feeling efficacious at T1 would
increase levels of positive affect at T2 whichtum, would increase engagement levels at T2

and T3. Furthermore, we expected engagement,nnwguld increase efficacy levels over
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time. But our findings show that a gain positiveleyand spiral of efficacy beliefs exists, but
not with each one of the specific positive affdetsthusiasm, satisfaction and comfort), and
activity engagement. For example, we observe saggmt increments in efficacy beliefs (self-
efficacy and collective perceived efficacy), aslvaslincrements in satisfaction.
Theoretical contribution
Our results extend tieCTbecause they further specify tkiadsof affective and

motivational states which play a major role as sesiof efficacy beliefs (specifically as the
fourth source of self-efficacy — affective stategewrperiences — is concerned). Apparently, the
affect at the highest level of activation (entham@ has the strongest consistent effect on
efficacy beliefs. In the laboratory study (Study &g also find a tentative gain spiral for
efficacy beliefs. As Lindsley et al. (1995) straksiéis necessary to test spirals in longitudinal
research with at least three waves, which is tee agaStudy 2. Moreover, we need to meet
other conditions such as positive reciprocal reteghips among variables and an increase of
the levels of variables over time. The resultswflaboratory study confirm a tentative
dynamic gain spiral of collective efficacy belidfscause the changes from T1 -T2 — T3 are
significant and show a steady increment of levélsfitccacy beliefs over time. Moreover,
efficacy beliefs have a short-term cross-laggedachpn enthusiasm and a longer term effect
on enthusiasm and comfort. Enthusiasm also haer&telnm effect on efficacy beliefs and
also shows positive reciprocal causation dynankicglly, efficacy beliefs have a positive
impact on engagement directly (only concurrenthyd andirectly via enthusiasm
(longitudinally). Collectively, the more efficacisegroups feel the more enthusiasm they
show and, in turn, the more they experience engageaver time.

Furthermore, the results suggest that a positive@ale and a spiral are also in line
with former research on positive moods and emotiamsh showed that these positive

constructs facilitate approach behavior whichuimt prompts people to engage in particular
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behaviors (Cacioppo et al., 1999; Carver & Schdi@90; Clore, 1994, Fredrickson, 2002).
Our findings of reciprocal relationships betweesipee affect and engagement in our
longitudinal study among teachers (Study 1) supih@hotion of positive gain cycles. In all
these cycles, positive affect (especially enthusjand satisfaction to a somewhat lesser
extent) enhances engagement which, in turn, enbagifieacy beliefs over time, and so forth
(see also Fredrickson, 2002).

In accordance with the reciprocal causal natureffafacy beliefs, we also expected
affective and motivational processes and efficagiels to bi-directionally relate both
synchronically and longitudinally. For example anBura (1997) argued, despondency may
reduce efficacy beliefs; these low levels of bslief turn, lower motivation and spawn poor
performance to breed even deeper despondencypénpstuating a ‘downward cycle’. For
instance in both Study 1 and Study 2, efficacydfglhave a positive impact on activity
engagement (and positive affect) which, in turrhagrces efficacy beliefs over a longer time
frame, thus triggering a positive gain cycle sedmghe present study, we tested this positive
cycle successfully among teachers in Study 1 wltigacy beliefs increased significantly
between two time points, and also to test a p@sgpiral among students working in groups
in Study 2 for which we did a three-wave longituadidesign.

Implications for future research and for practice

It would be important that future research examimksther efficacy beliefs and
activity engagement also relate to other positifective states (joy, happiness), and to also
investigate gain cycles and spirals with behavsmich as job and task performance because
these topics are important from a practical pofntiew. Moreover, future studies may
choose different time lags to examine these redahgps, for example, to address longer-term
associations in longitudinal studies with time lagseveral months. It would also prove

interesting to study these gain spirals with mbemntthree waves using longitudinal designs
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to test whether our findings also replicate inftven of virtuous spirals over time, as
Lindsley et al. recommended (1995).

Our findings also indicate promising directions iftterventions to increase efficacy
beliefs among employees and working groups. Thedade practical exercises to provide
successful experiences at work and in tasks (eseatastery), models of performance or
behavior modeling (vicarious experiences), coachimdjencouragement (verbal persuasion),
and reducing the emotional threats of rejection@moenoting positive affect (managing
affect). According to Bandura (1999), the most aatit and influential way to increase
efficacy beliefs is by fostering ‘mastery experies’c To achieve this, it is necessary to tackle
problems regarding work and group tasks in suceesattainable steps. While successes
build a robust belief in one’s activity efficacylieds, failures undermine it, especially in the
earlier phases of starting new tasks or activifié®refore in order to achieve resilient
efficacy beliefs, it is necessary to study expeargnin overcoming obstacles through
persistent efforts. In a similar way, if people andups see others like themselves succeed by
sustained effort, they will believe that they aswe the capability to succeed (‘vicarious
experiences’). ‘Social persuasion’ seeks to pemsuaatkers and groups that they have what
it takes to succeed. Therefore, they make moreteffa are more likely to persevere if they
have self-doubts when obstacles arise. Finallyplgeand groups also rely on their affect or
emotional states to evaluate their own capabiltbedo things. Negative emotions and
moods, such as tension, anxiety and depressiosjgare of personal and group deficiency.
However, this study also shows that positive aféext engagement positively influence
efficacy beliefs over time. In this case, it woblel apt to enhance positive affects and
engagement among individuals and groups, and taespeople’s negative affects by
correcting misinterpretations of somatic sourcemfafrmation and by also improving work

and group environments that could also enhanceiy®siffect.
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Weaknesses and strengths of the study
One weakness of this study is the use of self-tapeasures. However, given the

nature of this study, which includes covert psyohaal phenomena such as beliefs, affects
and motivation, we cannot employ objective dataweler, we checked the potential impact
of common method variance in our data (see Poddlatkenzie, Lee, & Podsakoff,2003).
Although we cannot completely rule out that metkiadance may play a role, the check done
proved negative. Moreover, the collected sampleg wkconvenience, from a specific
country (Spain) and so results cannot be genedal2a the other hand, our study has the
following strengths: (1) the use of longitudinasearch designs that tests the cross-lagged
effects between two or three waves; (2) the sepaesating of the measurement and the
structural models; (3) the use of different reskealesigns: field and a laboratory studies; (4)
the inclusion of two independent samples that afilmwa cross-validation of the results; (4)
testing of similar models that include individuahd group constructs. The fact that our
results are quite similar across different sampksearch designs, and individual- and groups
illustrates the robustness of our findings. In &#ddj the similarity of the results across the
fieldwork and laboratory studies also indicatesheir ecological validity.
Final note

To summarize, the current study shows that efficzdiefs have an indirect impact on
engagement via positive affect, especially enttamsjan two different samples (teachers from
secondary schools and university students workirgroups). In addition, the results show
the existence of a gain cycle of self-efficacy,-@iihusiasm and work engagement over time,
as well as a tentative gain spiral of collectiviecety beliefs, collective enthusiasm and
satisfaction, and collective engagement over tidence this study contributes the
understanding of how the positive regulatory affecand motivational mechanisms of

efficacy beliefs operate over time.
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Table 1
Means (M), standard deviations (SD), internal cstesicies (Cronbachts) stabilities (on the diagonal), and zero-ordereations, Study 1 (n=274).
Variables M SD q 1 2 3 4 5 6 7 8 9 10 11 12 13
1. Efficacy T: 393 .87 .93-
2. Efficacy T2 4.02 .81 .95.64** -
3. Enthusiasm T 4.19 .95 .87 .41%* A8%* .
4. Enthusiasm T 4.18 .95 .89 .53%%*  Al*+x  72wxx |
5. Satisfaction T 4.02 .93 .69 .32%%*  37xxx  Ahwxx A3rex .
6. Satisfaction T 4.19 .89 .70 .47*** 32%%x  ADwxk  Blxkk  Ghwex
7. Comfort T: 3.73 1.06 .88.36** | 3Q%kx 71wk GEEwk  IQpewx ek
8. Comfort T: 3.70 1.04 .87 .45** 3G5kkx GOk JGEkk  I@kkx  AGRRx  GARRk
9. Vigor T1 4,12 .93 .83 .38%x  AQ¥kx  B@EEEx  AQkkx  DAwkk  Q7wkk ADwkx ARk
10. Vigor T 4.06 .92 .86 .46**  34rkx  AGEkx AWk DGkkk  Q7wkk  DQwkk Jlkkk GARRE
11. Dedication T 3.88 1.12 .90 .37 A8+  G2%k* Akkx  JGxkx  J wkk  [okax  J7kkk  GEwkk  AQwkk
12.Dedication T2 3.86 1.09 .9051%**  A2%+*  GDwkx  B7kkx  Jfxkk  Afxxk  JGwkk JAwkx GRSk JAxkk G7Eex
13. Absorption T 3.54 1.04 .80 .27%* 28+ 3 xkx  oGkek 1% 21k 4% ]5* B3k ALxek Bgwxk Bk
14. Absorption T 3.48 1.01 .82 .26***  17* 23%kx  Dokkk % Dokkk Dk D% A2%kk BAXRR ABwxk G dk

Note:* p< .05, ** p< .01, *** p<.001. T1=Time 1, T2 = Time 2.
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Table 2

Longitudinal model fit in secondary school teach&tsidy 1 (n=274): SEM

Models X? df GFI AGFI RMSEA CFlI IFI TLI AIC Difference test

M1. Stability 256.31 60 .90 .81 .10 92 .92 .88  346.31
M2. Causalit 240.08 59 .90 .82 .10 93 .93 90  332.08= 16.23(1)***
M3. Reverse 21442 57 91 .83 .10 94 94 .90  310.42=41.89(3)***

a = 25.66(2)**
M4. Reciprocal 186.54 55 .91 .89 .08 95 95 91 286.54=69.77(5)*
a = 53.54(4)**

a = 27.88(2)**
Notes:x2 = Chi-square; df = degrees of freedom; GF| = Geasg-of-Fit Index; AGFI = Adjusted
Goodness-of-Fit Index; RMSEA = Root Mean Squareieof Approximation; CFl = Comparative
Fit Index; IFI = Incremental Fit Index; TLI = Tucké&ewis Index; AIC = Akaike Information

Criterion; ***p < .001; a = Chi-square differences.



About Gain Cycles and Spirals of Efficacy Beliefs 34

Table 3

Means (M), standard deviations (SD), internal cetesicies (Cronbachts) stabilities (on the diagonal), and zero-order&ations in students
working in groups, Study 2 (n=100).

Variables M SD o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1. Col.Efficacy T: 4.19 .60 .88 -
2. Col.Efficacy T: 4.39 .54 87 ATRx -
3. Col.Efficacy T: 4.44 .57 .84 45 53 -
4. Col.Enthusiasm 1 5.02 .60 .80 .65 37H 460 -
5. Col.Enthusiasm 1 5.09 .61 70 .38%x B1M 48% B -
6. Col.Enthusiasm 1 5.10 .62 76 .45 oW Bk gEM B8R -
7. Col,Satisfaction T 4.87 1.0 .82 27w 23 .20* 21713 24* -
8. Col.Satisfaction T 5.23 .94 .82 .20* A2k ZTR 38% 45 R 4gR 3T
9. Col,Satisfaction T 5.17 .96 .85 .31* 36%F B3R 48rr AgRe ghRr 33k gk
10. Col.Comfort T 4.70 73 .85 BIvMx 0P Z7R @8 32M 41 QOF .30%* 24 -
11. Col.Comfort T. 4.99 72 .82 .22* ABFE 320 A4qrx g3 3BR 08 39% 28%* B3 -
12. Col.Comfort T 4.98 .70 78 A3 3P 440 BeMr BOM 620 14 B1Rk 4Bwe Bowkk Rk
13. Col.Vigor T: 3.73 .65 .83 .49% 30 410 GIMr 3GF 53R 20* .30%* A1 320 18 33F -
14. Col.Vigor T: 3.77 .67 .83 .38%*  48¥*  BlW*+ BO¥* Bl 66**  1C BEFF B3R orkk DgEkk 43Rk g4r
15. Col.Vigor T! 3.75 .75 .88 .31* B7ER Bl 4Qr Bk 73R 12 B3FeeM 31 .23* .33 S8R Te -
16. Col.Dedication T 3.98 .70 84 B5¥* 36 41 BT 0% BBR B4Rk 34w 4w 3R 13 35Fk g2k G2k B3R -
17. Col.Dedication T 4.02 .76 .88 .33* AQER AQR BTR 4T .65 18 B8F* BeMr 35 33 AR BEM BB T2k 62 -
18. Col.Dedication T 3.93 .80 .86 .33* 36%F B4R Bk BgRee 7GR 1T .53 BT 27 31 AT B4R TR g2k BT T4
19. Col.Absortion T1 3.65 71 87 AT 230 7P BER 7P Bhe 23k 2Rk 42k 0% A1 32% BLE B3 BeM 80F* 63F* B8 -
20. Col.Absorption T 3.73 .70 .86 .29** B9FR 420k AB B 68 1C AGFx B3 5wk D8Rk ACH* =Tl < K & K <1 S < Rl Y £ Lol BN 1 -
21.Col.Absorption T 3.61 .75 .87 .21* .26* B3R 420 49F 69F* 1€ AR B4 24* 27 G Ao~ Sl O Ao - 7 I 1° I 1< N - AN X Sl T4

Notes:* p< .05, **p< .01, **p< .001. T1 =Time 1, T2 = Time 2, T3 = Time 3. Colollective
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Table 4

Longitudinal model fit in groups, Study 2 (n=108EM

Model X df GFI AGFI RMSEA CFlI IFl TLI AIC Difference test
M1. Stability 260.82 157 .80 71 .08 94 .94 .92 408.82
M2. Causality 226.97 152 .83 74 .07 .96 .96.94 384.97 a = 33.85(5)***
M3. Reversed 211.79150 .84 .75 .06 .96 .96.95 373.79 a=49.03(7)***

a = 15.18(2)**
M4. Reciprocal 181.07145 .86 .77 05 .98 .98.97 353.07a=79.75(12)*
a = 45.90(7)**

a= 30.72(5)***

Notes:x2 = Chi-square; df = degrees of freedom; GFI = Gesd-of-Fit Index; AGFI
= Adjusted Goodness-of-Fit Index; RMSEA = Root M&xuare Error of
Approximation; CFl = Comparative Fit Index; IFI rdremental Fit Index; TLI =
Tucker-Lewis Index; AIC = Akaike Information Criten; *** p < .001; a = Chi-square

differences.
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Figure Captions:

Figure 1. Conceptual Model for Study 1 (left) artddy 2 (right). Positive predictions
for all the relationships.

Figure 2. Structural path coefficients of the reagal model for teachers (n = 274).
Notes:Solid lines represent causality and reversed mberfits for Hypothesis 1, dotted
lines are the effects for Hypothesis 2. We onlyldig significant coefficients.

Figure 3. Structural path coefficients of the reagal model among students working in
groups (n = 100)Notes:Solid lines represent direct and reversed caydalit
Hypothesis 3, dotted lines are the effects for Higpsis 4. We only display significant

coefficients.
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