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A Cross-Lagged Panel Analysis of Fear Appeal Appraisal and Student Engagement
Abstract

Background: Fear appeals are persuasive messages given by teachers to students about the
importance of avoiding failure in an upcoming high-stakes test. The relationship between the
way that students appraise fear appeals and engagement in lessons has not previously been
tested using a robust methodological and analytical design that fully controls for concurrent
relationships between the variables and stability over time.
Aim: The present study addressed these limitations using a cross-lagged panel design to
probe reciprocal relationships between students’ appraisal of fear appeals as a threat and as a
challenge, with their engagement in class.
Sample: A total of 2,025 Year 10 and 11 students took part.
Method: Fear appeal appraisal and student engagement were measured at two time-points,
four months apart.
Results: After controlling for unlagged and auto-lagged correlations, and gender and year
group, the model fit the data well and six cross-lagged paths emerged as statistically
significant. Threat appraisal and emotional engagement were reciprocally, negatively related.
Threat appraisal also positively predicted emotional disaffection and challenge appraisal
negatively predicted behavioural disaffection. In addition, prospective relations were revealed
between specific components of student engagement.
Conclusions: Classroom teachers need to be aware of the possible consequences of making
fear appeals and moderate this aspect of their practice accordingly. It would also be beneficial
for educational interventions to focus on promoting challenge appraisals of fear appeals.
Keywords: Fear appeals, threat appraisal, challenge appraisal, student engagement, student

disaffection
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This study investigated possible reciprocal relationships between students’ appraisal
of fear appeals — which are persuasive messages given by teachers to students about the
importance of avoiding failure in upcoming high-stakes tests — and their engagement in class.
Previous research has demonstrated that appraising fear appeals as threatening is related to
lower engagement, whereas challenge appraisals relate to higher engagement (e.g., Putwain
et al., 2016), however, these studies have either been cross-sectional in design or lacked the
necessary controls in terms of accounting for concurrent relationships between variables and
variable stability across time. It is important to fully examine the direction of these relations
to ensure that educational efforts and interventions designed to facilitate success and reduce
failure, are focusing on the antecedent rather than the outcome. Further, relationships
between fear appeal appraisal and disaffection, and between the emotional, and behavioural,
dimensions of engagement and disaffection have not previously been fully examined. The
aim of the present study was to address these limitations using a cross-lagged panel design, in
which we temporally separated variables treated as predictors and outcomes and controlled
for auto-lagged and unlagged correlations, as well as influential demographic variables. This
allowed a rigorous investigation into the direction of effects.

Appraisal of Fear Appeals

In the field of education, “fear appeals’ denote messages that teachers use to elicit fear
of failure in students in an attempt to encourage and motivate them to work hard and do well
in an upcoming high-stakes examination (Putwain & Best, 2011). In particular, the messages
emphasise the importance and value of the examination and its outcome by prompting fear
about the consequences of failing and highlighting actions which may increase and/or
decrease the threat of failure (Putwain & Symes, 2014). For example, a teacher may inform
students that if they do not revise for their examination they will fail and if they fail, they

may not meet the entry criteria for further education or employment.
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Students respond differently to the messages within fear appeals depending on the
extent to which they appraise them as threatening or challenging. Students who appraise them
as threatening are focused on concerns about harm or loss of self-worth and are worried about
not being able to fulfil aspirations and demonstrating low ability to themselves and
significant others, e.g., their parents and peers, which results in fear and anxiety. Students
who find the messages challenging are focused on growth and mastery, and experience hope,
excitement and eagerness (Blascovich, 2008; Blascovich & Mendes, 2000; Folkman &
Lazarus, 1985; Lazarus, 2006). It follows that threat and challenge appraisals display
negative and positive empirical relationships with educationally-relevant cognitions,
emotions and behaviours, respectively (McGregor & Elliot, 2002; Putwain & Remedios,
2014; Putwain, Remedios, & Symes, 2015; Putwain & Symes, 2011a, 2011b; Putwain,
Symes, & Wilkinson, 2017; Putwain et al., 2016, 2017; Skinner & Brewer, 2002). Further,
the same pattern of associations extends to examination performance (Putwain & Remedios,
2014; Putwain & Symes, 2011a; Putwain, Symes, & Wilkinson, 2017).

Student Engagement

Student engagement is multidimensional consisting of emotional (e.g., enjoyment of
learning), cognitive (e.g., psychological investment in learning) and behavioural (e.g.,
involvement in academic tasks) elements (Fredricks, Blumenfeld, & Paris, 2004). In their
conceptualization, Skinner, Kindermann and Furrer (2009) embedded cognitive engagement
within the behavioural and emotional components. Broadly speaking, they proposed that
student engagement comprises mental effort, on-task behaviour, class participation and
energized emotion, as well as indicators of disaffection including not only a lack of
engagement but also mental withdrawal, ritualistic/pressured participation and
alienated/enervated emotion. Specifically, their model contained four components which they

argued represented the core indicators of engagement in the classroom, namely behavioural
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engagement (e.g., effort, participation), emotional engagement (e.qg., interest, enjoyment),
behavioural disaffection (e.g., passivity, lack of attention) and emotional disaffection (e.g.,
boredom, frustration). Behavioural and emotional engagement positively inter-relate but
negatively correlate with the positively inter-related components of behavioural and
emotional disaffection (e.g., Skinner, Furrer, Marchand, & Kindermann, 2008). Empirical
work has confirmed the existence of these components and the importance of measuring each
one for a full assessment of student engagement (e.g., Nicholson et al., 2019; Skinner et al.,
2008, 2009).
Relationships between Fear Appeal Appraisals and Student Engagement

Student engagement is a malleable construct that is responsive to contextual factors,
such as the classroom environment and teacher behaviour (Fredricks et al., 2004; Skinner,
2016). Importantly, it is the key mediator linking contextual factors to educational outcomes
of interest, most notably, academic achievement (Fredricks et al., 2004; Reschly &
Christenson, 2012; Skinner, 2016). One such contextual factor is the occurrence of fear
appeals, and how students appraise them. Indeed, the impact of fear appeals on engagement is
dependent on how they are appraised by the student (Putwain, Symes, & McCaldin, 2019;
Putwain, Symes, & Wilkinson, 2017; Putwain et al., 2016, 2017), supporting the general
proposition that subjective experiences of the classroom mediate the effects of objective
features on engagement (Skinner, 2016). Specifically, threat and challenge appraisals are
related to lower and higher (behavioural and emotional) engagement, respectively. Moreover,
behavioural engagement mediates the effects of appraisals on examination grade, whereby a
threat appraisal predicts a lower grade through lower engagement, and a challenge appraisal
predicts a higher grade through higher engagement (Putwain, Symes, & Wilkinson, 2017). It
is apparent, however, that the aforementioned studies measured appraisals and engagement

cross-sectionally, which precludes inferences about the directionality of effects. Furthermore,
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a lack of longitudinal research has also prevented robust analyses that can control for
concurrent relationships between variables at each time-point and the stability of the same
variables across time.

Only one study to date has investigated the relationship between fear appeal appraisal
and disaffection. Using a person-centred approach, Nicholson et al. (2019) found that
students reporting low threat simultaneously with high challenge displayed low levels of both
behavioural and emotional disaffection. Notably, the relationship between high threat
appraisal and high emotional disaffection emerged even when there was also a high challenge
appraisal. Appraisals and disaffection were again measured concurrently, however,
preventing directionality inferences. It is conceivable that student engagement may also
impact on fear appeal appraisals. More engaged students may be more likely to feel
challenged by the messages contained in fear appeals and disaffected students may be more
inclined to appraise them as threatening. Indeed, behavioural engagement has been found to
positively predict a prospective measure of challenge appraisal and emotional engagement
negatively predicted threat appraisal (Putwain, Symes, & Wilkinson, 2017; Putwain et al.,
2016). Although the variables were temporally separated in these studies, all variables were
not measured at each time-point.

The Present Study

The extant literature has failed to provide a rigorous investigation of either of the
directional hypotheses (i.e., that fear appeal appraisal predicts student engagement and vice
versa). To address these limitations, we measured threat and challenge appraisals of fear
appeals and the four components of student engagement at two time-points in a sample of
secondary school students. This cross-lagged panel design fully controlled for (i) concurrent
relationships between all variables at each time-point (unlagged correlations) and (ii) stability

of the same variables across time (auto-lagged paths), and tests a reciprocal model in which
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fear appeal appraisals predict student engagement and engagement predicts appraisals (cross-
lagged paths). The model is illustrated in Figure 1.
---- Figure 1 about here ----

Fear appeal appraisal and student engagement were measured in relation to a
forthcoming high-stakes mathematics examination. The subject of mathematics was chosen
because students are required to pass this examination in order to gain entry into post-
compulsory education or employment, and are therefore likely to perceive it as high-stakes.
Mathematics has been found to be perceived by students as more important, useful and
interesting than other school subjects (Wolters & Pintrich, 1998), although engagement in
mathematics classes is relatively low (POysé et al., 2018). Due to demonstrated gender and
age differences in engagement in mathematics classes and appraisal of fear appeals made in
relation to mathematics examinations (Putwain, Symes & Wilkinson, 2017; Putwain et al.,
2017), gender and year group were included as covariates in the model.

Reciprocal relationships between fear appeal appraisals and student engagement were
expected. Specifically, the following hypotheses were tested:

Hypothesis 1 (H1): Threat appraisal will be negatively related, and challenge appraisal
positively related, in a reciprocal fashion, to behavioural and emotional engagement.
Hypothesis 2 (H2): Threat appraisal will be positively related, and challenge appraisal
negatively related, in a reciprocal fashion, to behavioural and emotional disaffection.

The design also allowed a full investigation into the internal dynamics of student
engagement over time. This is useful to clarify the role of engagement in the development of
student academic resilience and success (Skinner et al., 2008). Previous research has
demonstrated that the emotional components of engagement and disaffection have a stronger
and more consistent effect on the behavioural components than vice versa (Skinner et al.,

2008). This provides a useful starting point; however, Skinner et al. did not utilise a cross-
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lagged panel design and concurrent relations were not controlled. They also did not test for
relations between the two behavioural (i.e., engagement and disaffection) or two emotional
components over time. The current research will therefore significantly add to the existing
body of knowledge. As the relations between the engagement components were not the focus
of the study, we do not offer specific hypotheses.
Method

Participants

A total of 2,025 students were recruited from 108 classes within six secondary schools
in England. All students were in the final two years of compulsory education and working
towards their secondary school exit examinations (General Certificate of Secondary
Education; GCSE) (1,077 Year 10 students, 947 Year 11 students, 1 unknown). There was a
fairly even split of males and females in the sample (1,018 males, 50.3%; 973 females,
48.0%; 34 unknown, 1.7%) and participants reported a mean age of 14.61 years (SD = 0.62).
Most of the students described their ethnicity as White (80.9%). The remainder stated that
they were Asian (10.8%), Black (1.9%), Other (2.7%), and mixed heritage (3.1%; 0.6%
unknown). Two hundred and thirteen students qualified for free school meals due to low
parental income (10.5% of the sample; 1.1% undisclosed). A comparison between the
characteristics of our sample and the average secondary school student population in England
during the school year when data were collected indicates that our sample was fairly
representative. Compared to the national average, we had a lower proportion of minority
ethnic students (approximately 19.1% versus 26.6%) and a lower number of students eligible
for free school meals (approximately 10.5% versus 14.6%; Department for Education, 2015).
Measures

Fear appeal appraisals. Fear appeal appraisals were measured using items from the

‘Revised Teachers Use of Fear Appeals Questionnaire’ (Putwain & Symes, 2014).
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Participants responded on a five-point scale (1 = never, 3 = sometimes, 5 = most of the time)
with a higher score representing a higher threat/challenge appraisal. Three items assessed the
appraisal of fear appeals as a threat (e.g., ‘Do you feel worried when your teacher tells you
that unless you work hard you will fail your maths GCSE?’) and three items assessed a
challenge appraisal (e.g., ‘Does it make you want to pass GCSE maths when your teacher
tells you that unless you work hard you will fail?’). Previous research has established the
reliability and validity of data collected using these scales (Putwain & Symes, 2014). In the
present study, internal consistency was good at both time-points (McDonald’s o > .76; Table
1).

Student engagement. The four components of student engagement were measured
using items from the ‘Engagement versus Disaffection with Learning Questionnaire’ (Skinner
et al., 2009), adapted to be specific to GCSE mathematics. Three items assessed each
subcomponent; behavioural engagement (e.g., ‘I participate in the activities and tasks in my
GCSE maths class’), emotional engagement (e.g., ‘I enjoy learning things in GCSE maths’),
behavioural disaffection (e.g., ‘1 don’t try very hard in GCSE maths’) and emotional
disaffection (e.g., “When I’m doing GCSE maths work in class, | feel bored’). Participants
responded on a five-point scale (1 = strongly disagree, 3 = neither agree nor disagree, 5 =
strongly agree) and a higher score represented higher engagement/disaffection. The reliability
and validity of data collected using these scales have been previously demonstrated (Skinner
et al., 2008, 2009). Internal consistencies in the present study were acceptable (McDonald’s
®>.67; Table 1).

Procedure

Prior to data collection, the project was approved by a Faculty Research Ethics

Committee and consent obtained from the school principals, parents and individual students.

Fear appeal appraisals and student engagement were measured at two time-points; at the
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beginning of the academic year (T1) and approximately four months later (T2). Tutors (not
mathematics teachers) read from a standardised sheet which included information about the
study and ethical issues. The students were told that their participation was entirely voluntary,
that the questions were not part of a test and that their answers would remain confidential to
the researchers. Students then received a questionnaire pack which began with an information
sheet re-iterating the information received from the tutor. If willing to participate, they
completed a consent form, demographics page and the main questionnaires.
Analytical Strategy

Except where stated, analyses were conducted using Mplus 8.0 (Muthén & Mutheén,
2017). Following assessment of missing data and descriptive statistics, we used confirmatory
factor analysis (CFA) to examine a measurement model consisting of six latent variables,
with three indicators each: threat appraisal and challenge appraisal, and the four student
engagement components, at the two time-points (12 latent variables in total). We tested the
temporal measurement invariance of the six variables (in the same model) to ensure that the
underlying factors reflected the same construct and functioned in the same way over time. It
is crucial to establish this prior to testing relationships between latent factor means across
time (Marsh, Nagengast, & Morin, 2013). Bivariate correlations were then estimated between
the latent variables and with the covariates, gender (0 = male, 1 = female) and year group (0
=Year 10, 1 = Year 11). Finally, a structural equation model (SEM) was built to test the
cross-lagged panel model (Figure 1) in which gender and year group were added as
covariates.

To evaluate model fit for the measurement models and SEM, we used the comparative
fit index (CFI), Tucker-Lewis index (TLI), root mean square error of approximation
(RMSEA) and standardized root mean square residual (SRMR). Values of >.95 for CFI and

TLI, and <.08 and <.06, for SRMR and RMSEA, respectively, indicate a good fit between the
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hypothesised model and observed data (Hu & Bentler, 1999). These values may be overly
stringent, however, and should not be treated as strict cut-off scores (e.g., Heene, Hilbert,
Draxler, Ziegler, & Buhner, 2011; Marsh, Hau, & Wen, 2004), although it is important to
establish general guidelines a priori (Pendergast, von der Embse, Kilgus, & Eklund, 2017).
For interpretation of the path coefficients resulting from the SEM, s > .05 were considered
small, Bs > .10 moderate, and Bs > .25 large (Keith, 2013).
Results

Descriptive Statistics and Resulting Analytical Decisions

There was a total of 23.75% of missing data in the dataset. Due to whole classes not
completing the measures at one of the time-points, using SPSS Version 24, we tested whether
data were missing completely at random at the two waves separately and then overall for
each class (otherwise, the results would have been simply a test of class effects). Little’s
(1988) test suggested that missing data were observed completely at random at Ty, ?(77) =
93.32, p = .10, T2, ¥*(60) = 69.36, p = .19, and for the separate classes (all ps > .05). Missing
data were subsequently handled in Mplus using full information maximum likelihood.

Descriptive statistics are presented in Table 1. Challenge appraisal was higher than
threat appraisal and among the engagement components, behavioural engagement was
highest and behavioural disaffection lowest. In general, data were normally distributed,
however, behavioural engagement showed slightly negatively skewed leptokurtic
distributions at both waves. Maximum likelihood with robustness to non-normality and non-
independence of observations (MLR) was used to estimate the subsequent models. The
intraclass correlation coefficient (ICC1) revealed that a moderate proportion of the variance in
the four engagement components at both time-points was attributable to the class level (5% -
10%). Proportions of variance occurring at the class level were greater for fear appeal

appraisal at both time-points (14% - 22%). To account for this clustering of participants
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within classes, the Mplus ‘cluster’ and ‘type = complex’ commands were used. Standardised
factor loadings reported from the measurement model were all statistically significant and
most ranged from moderate to high (A = .59 - .86), except for one lower but satisfactory
loading (A = .48; Kline, 2011; Table 1).
----Table 1 about here----

Measurement Models

In order to obtain accurate estimates of relations among constructs, residuals for
parallel items at each wave were correlated (Marsh & Hau, 1996). The measurement model
showed an excellent fit to the data, ¥?(502) = 1216.22, p < .001, RMSEA = .027, SRMR =
.038, CFI =.967, and TLI =.959. The model fit and the finding that all factor loadings were
statistically significant at both waves also establishes configural invariance of the six
constructs over time and indicates that the model provides a sound measurement base upon
which to conduct the cross-lagged analyses (Collie, Martin, Malmberg, Hall, & Ginns, 2015;
Martin, Ginns, Brackett, Malmberg, & Hall, 2013). We subsequently tested a series of nested
models with increasingly restrictive invariance tests, in which a ACFI/ ATLI < .01 and
ARMSEA < .015 indicated strong invariance over time (Chen 2007; Cheung & Rensvold,
2002). Results of these tests are shown in Table 2. Metric (factor loadings constrained to be
equal), scalar (item intercepts constrained to be equal) and residual (residuals constrained to
be equal) invariance were established.

----Table 2 about here ----

Latent Bivariate Correlations

Latent bivariate correlations are reported in Table 3. Intercorrelations between the
same variables over time were all strong and statistically significant, indicating that the
variables were highly stable. The cross-lagged correlations between appraisals and

engagement components followed the expected directions at both time-points. Threat
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appraisal was negatively correlated with emotional engagement and positively correlated with
emotional disaffection. Challenge appraisal was positively correlated with behavioural and
emotional engagement and negatively correlated with behavioural disaffection.

----Table 3 about here ----
Structural Equation Modelling

The sample size for the full model was N = 1,991. The model fit the data well, ¥*(550)
=1336.47, p <.001, RMSEA =.027, SRMR =.037, CFIl =.964, and TLI = .954. Table 4
displays the unlagged correlation coefficients (after model estimation, as opposed to the
latent bivariate correlations reported previously), which displayed a similar pattern at the two
time-points. Threat and challenge appraisal were strongly and positively related. All but one
of the correlations between the engagement components were statistically significant, in the
expected direction and ranged from moderate to very strong in magnitude. Threat appraisal
was not related to behavioural or emotional engagement. Threat appraisal correlated weakly
with behavioural disaffection (positively) and slightly more strongly with emotional
disaffection (positively). Challenge appraisal was moderately positively correlated with
behavioural and emotional engagement, weakly negatively related to emotional disaffection,
and at T1 only, moderately negatively correlated with behavioural disaffection.

----Table 4 about here ----

Full results for the auto- and cross-lagged analyses are reported in Table 5, and
statistically significant paths illustrated in Figure 2. All auto-lagged paths were statistically
significant and all but one revealed very strong relationships between variables over time
(ranging from B = .38 for emotional disaffection to  =.75 for threat appraisal). The auto-
lagged path coefficient for behavioural engagement was moderate to large (f = .21).

----Table 5 about here ----

---- Figure 2 about here ----
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Six cross-lagged paths were statistically significant. This included three paths from T
fear appeal appraisals to T» student engagement and one from T1engagement to T, appraisals.
Threat appraisal predicted emotional engagement ( =-.09, p = .04) and disaffection (f = .13,
p = .02), challenge appraisal predicted behavioural disaffection (f =-.12, p = .02) and
emotional engagement predicted threat appraisal (p = -.20, p = .03). Standardised beta
coefficients can be interpreted in terms of the number of standard deviations that the outcome
will change as a result of one standard deviation change in the predictor. All variables were
measured on a five-point scale. For every increase of 1.15 scale points on threat appraisal,
responses for emotional engagement decreased by 0.09 points and responses for emotional
disaffection increased by 0.12 points. When challenge appraisal increased by 1.10 scale
points, behavioural disaffection decreased by 0.10 points, and when emotional engagement
increased by 1.01 scale points, threat appraisal decreased by 0.23 points.

These findings suggest that the relationship between threat appraisal and emotional
engagement is reciprocal. To confirm this, we constrained the two cross-lagged paths to be
equal and compared the model fit (Martin et al., 2013). There was no reduction in the
goodness of fit indices, ¥?(551) = 1338.58, p <.001, RMSEA = .027, SRMR = .037, CFl =
964, and TLI =.954 (ARMSEA =<.001, ACFL <.001, ATLI =<.001) and no statistically
significant difference between the two models, Ay? (2) = 2.11, p > .05, which verifies the
existence of a reciprocal relationship. Although the magnitude of the standardised path
coefficient from T1 emotional engagement to T threat appraisal (§ = -.20) was larger than
from T threat appraisal to T emotional engagement (p = -.09), the difference was not
statistically significant, t(3978) = 0.98, p = .33 (Cohen, Cohen, West & Aiken, 2003; Soper,
2019).

Two of the cross-lagged paths between the engagement components were also

statistically significant. Behavioural disaffection predicted behavioural engagement (f = -.41,



Fear Appeal Appraisal and Engagement 15

p =.006) and emotional engagement predicted emotional disaffection (B =-.27, p =.02).
Thus, for every increase of 0.86 scale points on behavioural disaffection, behavioural
engagement decreased by 0.27 points, and for every increase of 1.01 scale points on
emotional engagement, emotional disaffection decreased by 0.26 points. In general, the six
statistically significant cross-lagged paths ranged from moderate (between fear appeal
appraisals and engagement) to large (between engagement components) effect sizes.

Regarding the covariates, female students reported higher threat appraisal (B =.19, p
<.001) and emotional disaffection (f =.08, p <.01) and lower emotional engagement (f = -
.11, p <.001) at Ty, and lower behavioural disaffection (B =-.12, p <.001) at T». Year 11
students reported higher behavioural (B =.15, p <.001) and emotional (B = .09, p <.05)
engagement and lower behavioural (f =-.09, p <.01) and emotional (f =-.09, p <.01)
disaffection at T». All other relations with gender and year group were not statistically
significant (ps >.05).

Discussion

A cross-lagged panel design was used to investigate relationships between students’
fear appeal appraisals and engagement. The rigorous design was superior to previous research
by measuring appraisals and engagement longitudinally and allowing a clear temporal
separation between variables treated as predictors and outcomes, to establish the direction of
effects. Both autoregressive and concurrent relations were controlled, which meant that
statistically significant cross-lagged paths represented effects over and above prior measures
of the outcome variables and concurrent relations between the predictor and outcome
variable. Controlling for auto-lagged paths (stability effects) is considered the gold standard
in longitudinal designs (Adachi & Willoughby, 2015). When stability is high, there is less
variance left over to be accounted for by additional predictors and therefore effect sizes tend

to be smaller than in cross-sectional research. Even small effect sizes can be meaningful
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(Adachi & Willoughby, 2015). The finding that all variables were highly stable over time
therefore highlights the importance of the six established cross-lagged paths, all of which
represented moderate-large effect sizes. The effects of gender, year group and the nesting of
students within classes were also controlled for in the analyses.

The reciprocity aspect of the hypotheses was not widely supported. Only one
reciprocal relationship was revealed out of a possible eight. Students who appraised fear
appeals at a high level of threat at T reported low emotional engagement at T», which
supports and strengthens previous cross-sectional findings (Putwain, Symes, & Wilkinson,
2017; Putwain et al., 2016, 2017, 2019). High emotional engagement at T, also predicted low
threat appraisal at T2, which again confirms past research that relied on a weaker design for
probing this relationship (Putwain et al., 2016). This reciprocal finding extends the research
on feed-forward and feedback effects within motivational dynamics, exemplifying a “vicious
cycle’ whereby motivationally ‘poor’ students become ‘poorer’ (Skinner & Pitzer, 2012, p.
31). Novel findings were obtained for the relationships between appraisals and disaffection.
A high threat appraisal at T1 predicted high emotional disaffection at T», and a high challenge
appraisal at T predicted low behavioural disaffection at T.. All of the findings were in the
expected direction and partially support the two hypotheses. They provide robust evidence
that the way that students appraise fear appeals at the beginning of the academic year relate to
their self-reported engagement in class four months later. Also, initially emotionally engaged
students were less likely to appraise fear appeals in a threatening way later in the term. There
was more support for the proposition that appraisals predict student engagement than vice
versa. Further, a pattern seems to be emerging suggesting that threat and challenge appraisals
are more closely related to the emotional and behavioural aspects of engagement/disaffection,

respectively. The former relationship appears more consistent, reciprocal and is even present,
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cross-sectionally at least, when there is a simultaneously high challenge appraisal (Nicholson
et al., 2019).

Although the bivariate concurrent correlations between threat appraisal and emotional
engagement were statistically significant, the unlagged correlations, which controlled for the
auto- and cross-lagged effects, were not. This suggests that the relationship is not concurrent,
that is, high threat appraisals do not coincide with low emotional engagement at the same
point in time. This extends previous cross-sectional findings which have obscured the true
longitudinal nature of the relationship. Reciprocal effects therefore accumulate over time; it
may be that the predictor is associated with levels of change in the outcome variable (Adachi
& Willoughby, 2015). Indeed, it is conceivable that substantial changes in how students
appraise teacher messages and engage in class take place from when students start the
academic year to four months later when they are fully focused on their GCSE course (Year
10) and/or when the reality of the upcoming examinations is realised (Year 11). Fear appeals,
and the resulting threat appraisal for some students, may act like a self-reflective prompt over
time, becoming imprinted in students’ heads as the teacher messages are repeated across the
school year. Therefore, it may take time for threat appraisals, and also emotional engagement
in class, to embed and become established before having the observed effects on each other
during this period. Further, the exact timing of when the teachers gave the fear appeal
messages, and the extent to which the frequency of fear appeals fluctuates across the school
year, is unknown; this could be a contributing factor to these novel findings. Experimental
research is necessary to further delineate the purely longitudinal, reciprocal relationship.

The additional investigation into the internal dynamics of engagement revealed that
high behavioural disaffection predicted low behavioural engagement, and high emotional
engagement predicted low emotional disaffection. These novel findings contribute to our

knowledge by demonstrating that for behaviour, indicators of disaffection precede changes in
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engagement, but for the emotional aspect, markers of engagement lead to changes in
disaffection. Our measures captured relatively mild manifestations of disaffection; we did not
measure more active and overt displays of behavioural disaffection such as disruption and
truancy, nor did we measure the full array of disaffected emotions including frustration or
anxiety in class (our measure assessed boredom and feeling discouraged in class). It would be
fruitful for further research to build on our findings by tapping these alternative aspects.
Limitations and Future Directions

All data were self-reported which is defensible given the focus on psychological
factors (Martin et al., 2013). Information about private experiences and self-perceptions
cannot be accessed via any other means; the student perspective is critical (Reschly &
Christenson, 2012). However, future researchers may consider collecting alternative
measures using repetitive real-time digital recordings in class. The time lag of four months
between waves of data collection may be usefully increased to observe if the demonstrated
effects are more or less pronounced or if different effects are detected over a longer time
span. Also, the focus on GCSE mathematics limits the generalisability of findings to other
school subjects.

It is important to note that our statistical model cannot determine causation (Selig &
Little, 2012). Variables were not manipulated nor were participants randomly assigned to
groups. However, a cross-lagged panel study does imply directionality and findings can be
used to build a causal argument when used in conjunction with theory and other empirical
results (Selig & Little, 2012). Experimental research to test the established prospective
relationships is now required to confirm the findings, for instance, fear appeal appraisals can
be manipulated with the use of vignettes (see Putwain & Symes, 2014, 2016) and effects on
student engagement examined. An alternative avenue for further work would be to identify

moderators of the examined relationships, such as socio-economic status which is known to
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affect academic self-perceptions and outcomes. Finally, a natural extension to this work
would be to obtain eventual GCSE mathematics grades to observe the complete process from
fear appeal appraisals to examination performance.
Educational Implications

Findings suggest that it is highly favourable for students to appraise fear appeals as
challenging, and not threatening. To promote high challenge and low threat appraisals, it is
necessary to target their antecedents. When students value their performance on their
mathematics test, they will appraise fear appeals as threatening if they do not expect to
succeed and challenging if they expect success (Putwain & Symes, 2014). An intervention
based on increasing students’ self-efficacy or competency beliefs could prove effective, for
instance, through increasing mastery or vicarious experiences (Bartsch, Case, & Meerman,
2012; Luzzo, Hasper, Albert, Bibby, & Martinelli, 1999). Efforts directed to increasing
emotional engagement at the start of the year should also prove effective for reducing high
threat appraisals, as well as for reducing subsequent emotional disaffection. Many facilitators
of engagement have been identified, including self-perceptions (e.g., sense of belonging) and
objective classroom factors (e.g., the teacher’s warmth), all of which could be targeted
(Skinner, 2016). Although subjective responses to the classroom (e.g., fear appeal appraisals)
are stronger predictors of student engagement than actual, objective conditions (e.g.,
occurrence of fear appeals), the former are based on the latter and so interventions should
focus on these (Skinner, 2016). It follows that teachers need to be educated about the possible
negative consequences of threat appraisals and encouraged to either limit their delivery of
such messages to whole classes which would undoubtedly include students who would
appraise them as threatening, or to use them with individual students with whom they are sure
would appraise them in a challenging way. This assumes, however, that teachers are able to

accurately judge students’ motivational states (Putwain et al., 2017).
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Conclusion
Relationships between fear appeal appraisals and student engagement were investigated using
a cross-lagged panel design in which all variables were measured at two time-points, four
months apart. A reciprocal negative relationship between threat appraisals and emotional
engagement was revealed. High threat appraisals also predicted high emotional disaffection,
whereas high challenge appraisals predicted low behavioural disaffection. In addition,
emotional engagement negatively predicted emotional disaffection and behavioural
disaffection negatively predicted behavioural engagement. These findings extend those of
previous research employing a less rigorous design and contribute significantly to our
understanding of how psychological responses to messages received in the classroom relate
to subsequent emotions and behaviour in lessons. The research also adds to the existing body
of knowledge concerning the internal dynamics of engagement.
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Table 1

Descriptive Statistics for Fear Appeal Appraisals and Student Engagement (T1 and T»)

27

Mean SD Skewness Kurtosis ICCy w Factor Loadings
T1 Threat appraisal 2.70 1.15 0.19 -0.90 22 81 13-.79
T, Challenge appraisal 3.53 1.10 -0.57 -0.42 14 .76 .69 -.74
T1 Behavioural engagement 4.13 0.66 -1.11 2.75 .07 .78 .66 - .80
T1 Emotional engagement 3.01 1.01 -0.04 -0.54 .09 .88 .79 - .86
T1 Behavioural disaffection 2.24 0.86 0.44 -0.02 .09 .67 A48 - .82
T1 Emotional disaffection 2.75 0.96 0.07 -0.46 10 .78 .60 - .80
T, Threat appraisal 2.73 1.16 0.17 -0.93 21 .84 .76 - .83
T2 Challenge appraisal 3.44 1.10 -0.48 -0.55 15 7 .70-.76
T, Behavioural engagement 4.07 0.66 -0.83 1.66 .07 74 .64 - .77
T2 Emotional engagement 3.00 0.99 -0.12 -0.52 10 .88 .80 - .87
T2 Behavioural disaffection 2.18 0.87 0.58 0.03 .05 12 .59 -.82
T2 Emotional disaffection 2.74 0.96 0.08 -0.55 .09 .78 .60 - .83
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Table 2
Tests of Measurement Invariance

28

1 RMSEA SRMR CFlI TLI ARMSEA ACFL ATLI
Configural invariance 1216.22 (502) .027 .038 967 959
Metric invariance 1229.05 (514) .026 .038 967 .960 -.001 <.001 +.001
Scalar invariance 1291.85 (532) .027 .040 .965 .959 +.001 -.002 -.001
Residual invariance 1315.42 (550) .026 041 .965 .960 -.001 <.001 +.001

Note. All models statistically significant at p < .001.
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Table 3

Latent Bivariate Correlations between Fear Appeal Appraisals and Student Engagement (T1 and T2), and Gender and Age
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1 2 3. 4 6. 7. 8. 9. 10. 11. 12. 13. 14.
1. TiThreat - 66> .00 -.08* 24xxx T2k ABxxx - (2 -15* .04 21xex 19+ 05
2. TiChallenge - B2xxx QBxwx L PQwwx L 11wx 4B 66 201 10*  -20** -.06 .05 .02
3. T1BEH. ENG. - S6*F* - BlFx - 43+ -04 AQwex B3k FOHwx - AJrRx - 32k (2 .01
4. T1EMO. ENG. - ECH Rl Y A G Lot B N Rl 10+ B5xxk B3 xkx - Phwax L B7wex s (05
5. T1BEH. DIS. - 62+ .07 = 15%ex JAQukx L DT xk BQxkx 3Bk - (6 .05
6. T:EMO. DIS. - A7%x -04 S 34rex S BErRe AQxex B4xx 08**  -03
7. T, Threat - 65+ 01 - 12%* A1 25*xx - Bxex - 02
8. T2Challenge - B2xxx Q7% 17+ -08 .05 .02
9. T2BEH.ENG. - Barrx - 62xxx - ABrx 6% A4
10. T, EMO. ENG. - S26% 77 S 10% 12%
11. T, BEH. DIS. - B2%xx - 13xx - 07
12. T, EMO. DIS. - .04 -11+
13. Gender? - -

14. Year group®

Notes. *p <.05. **p <.01. ***p <.001. *Gender: 0 = Male, 1 = Female; ®Year group: 0 = Year 10, 1 = Year 11; BEH. ENG. = Behavioural
engagement; EMO. ENG. = Emotional engagement; BEH. DIS. = Behavioural disaffection; EMO. DIS. = Emotional disaffection.
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Table 4
Unlagged Standardised Correlation Coefficients from the Cross-Lagged Panel Analyses
1. 2. 3. 4, 5. 6.
1. Threat appraisal - 66%** -.00 -.07 .09* 23xx*
2. Challenge appraisal B2xxx - (32xxx 24 %% - 22%xx = 11xx
3. Behavioural engagement .10 \32kxx - ST xxx -G Lxxx - 43 xxx
4. Emotional engagement .03 25w Y S - -.32%** - 76***
5. Behavioural disaffection 13+ -.08 - 45xxx -14 - B3xx*
6. Emotional disaffection 16%* -12%* - 34 xxx -.64xx* 5Qxx* -

Notes. *p <.05. **p <.01. ***p <.001.

Unlagged coefficients at T1 and T» are presented above and below the diagonal, respectively.
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Table 5
Auto- and Cross-Lagged Standardised Path Coefficients from the Cross-Lagged Panel Analyses
T, Threat T, Challenge  T» Behavioural To Emotional T Behavioural T> Emotional
appraisal appraisal engagement engagement disaffection disaffection
T1 Threat appraisal J5FF* .07 -.06 -.09* .09 13*
T1 Challenge appraisal -.00 B2*** .05 .05 -.12* -.04
T1 Behavioural engagement .05 -.00 21% -.03 -.10 .06
T1 Emotional engagement -.20* -.04 25 ATH** .06 -27*
T1 Behavioural disaffection A1 -.04 - 41%* .07 A4 .08
T1 Emotional disaffection -21 .01 21 -.23 12 38**

Notes. *p <.05. **p <.01. ***p <.001.
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Figure 1. The full cross-lagged panel design testing the relationships between fear appeal appraisal and student engagement. Solid lines
represent cross-lagged paths, dashed lines represent auto-lagged paths and dotted lines represent unlagged correlations. Gender and year group
were included as covariates in the model but are not shown for simplicity.
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Figure 2. Statistically significant auto-lagged (dashed lines) and cross-lagged (solid lines) standardised path coefficients from the SEM (*p <.05,
**p <.01, ***p <.001). Unlagged correlation coefficients are shown in Table 2. Statistically significant paths from the covariates (gender and
year group) are not shown for simplicity but are reported in the text.



