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ABSTRACT KEYWORDS
It is widely known that test anxiety (TA) is associated with _Test anxiety; ;oping; pqtting
a decrease in test scores. The objective of this study is to provide into perspective; updating

evidence of the existence of two paths through which TA affects efficiency; test scores
test scores: an indirect path that is associated with the mediation of
the updating efficiency and a direct path moderated by the putting
into perspective coping strategy. The study was conducted with
a sample of 184 high school students who took an entrance exam
for a university in Costa Rica. The structural equation modelling
related to the theoretical approach was well adjusted, which pro-
vided evidence in favour of the hypotheses about the previously
mentioned paths. Based on the results, the use of the putting into
perspective coping strategy can help people with high TA levels
reduce the effect of this emotion in test scores.

Introduction

Test anxiety (TA) is an aversive emotion which arises from considering tests a threatening
event. The emotional responses can also have physiological, psychological, behavioural and/
or phenomenological implications. The most common emotional response is the continuous
concern about failing the exam (Furlan, 2006). While individuals are experiencing TA, they
undergo a subjective discomfort characterised by persistent thoughts about aspects related
to failing the exam and a feeling of physiological instability. This issue affects a large portion of
students: in several studies it has been observed that between 25% and 40% of high school
and post-high school students experience high TA levels (Lowe, 2020; Salend, 2012).

As expected, experiencing TA has consistently proved to be negatively associated with
test results (Jerrim, 2022; Putwain, 2008), which has been made evident in the meta
analyses from Hembree (1988) and Von der Embse et al. (2018). The results suggest that
people with high levels of TA see their performance in tests affected by their emotional
state during the test. This is a very concerning situation, since it implies a decrease in the
test scores of a significant group of individuals, which brings about negative academic,
emotional and job-related consequences. Moreover, underestimating the test scores also
implies a validity problem regarding the interpretation of these test scores.
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The goal of this article is to provide evidence of the existence of two paths in which TA
affects test scores: an indirect path that is associated with the mediation of the updating
efficiency and a direct path moderated by the putting into perspective coping strategy.

The role of updating

The first approach that was proposed to describe the process through which TA affects
performance during tests was the Cognitive Interference Model (CIM) (Sarason, 1984;
Wine, 1971). In this model, it is asserted that the negative association between TA and test
scores occurs because students cannot fully focus their attention on the exam tasks, since
part of their cognitive resources is dedicated to preoccupations that stem from TA (Burcas
& Zeno Cretu, 2020). Therefore, as they cannot focus on the tasks they tend to fail more on
resolution stages or to need more time to finish tasks. So, TA negatively affects attention,
which in turn provokes a decrease in performance during the test (Shi et al., 2019). This
means, according to the CIM, that the relationship in question mediates attentional
processes. In the Attentional Control Theory (ACT) (Eysenck et al., 2007), the authors
deepen into the effect of anxiety on attention. This is explained through the specific
analysis of the attention-related cognitive mechanisms: executive functions. The main
executive functions are: updating, which allows individuals to turn the information
available into relevant information for the task, inhibition, which helps avoid impulsive
responses and shifting between mental operations, which contributes to shifting from
one task to another (Miyake et al., 2000; Stolte et al., 2020).

In the ACT it is contended that anxiety triggers a decrease in the efficiency of the three
main executive functions (inhibition, shifting and updating) during stressful situations.
This situation takes place because individuals are not able to fully focus on executing
these functions, which in turn causes them to make more effort to reach a desired
outcome. According to this theory, anxiety has a larger effect on the efficiency of the
executive functions than on general effectiveness. This means that individuals can reach
the goals of the executive functions, but with more effort. However, the effort it takes to
reach those goals lowers the efficiency of such functions.

Now, not all executive functions are equally relevant when it comes to completing
a test. In empirical studies, the executive function that is correlated the most with
performance on exams and academic achievement is updating (Cortes et al., 2019;
Friedman et al., 2006; Stolte et al., 2020). This has to do with the fact that exam tasks
are closer to updating tasks, since most steps to solve the tasks require transformations of
information at a conscious and subconscious level. Therefore, the effect of TA on test
scores may be mediated by the updating efficiency.

It is important to indicate that to explain the effect of a variable on another variable
through a mediating path, there is also a direct path independent of the mediator variable
(Hair et al., 2014). This path may represent the effect of TA on the engagement of the
student in completing the exam, which is difficult to maintain during intense TA episodes.
This hypothesis is based on the argument of the cognitive restructuring interventions,
which indicate that TA affects performance due to a mediation of negative emotional
reactions (Chin et al., 2017; Zeidner, 1998). This effect of TA in performance is not much
related to the effect mediated by updating efficiency.
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The role of coping

According to the Information Processing Theory (IPT) (Eysenck & Calvo, 1992), when TA is
affecting performance in tests, a self-control system is activated in students. This system
may react in multiple ways in order to counteract the effect of TA. One of the most
effective reactions is the use of coping strategies to reduce subjective discomfort. If the
strategies are not applied, the influence of TA may last the whole test, but if these are
applied, they may mitigate its negative effect. Therefore, it is asserted in the IPT that
coping can have a moderating effect on the influence of TA on test scores.

Since it was previously stated that TA affected test scores through a mediation of the
updating efficiency, it needs to be specified if the moderation occurs in the mediating
path or in the direct one, isolating the mediator variable (Hair et al., 2014). In Eysenck et al.
(2007), it is explained that the emotional regulation elements do not help mitigate the
effect on the updating, since this type of regulation requires attentional resources.
Therefore, the moderation of coping is in the direct relation, isolating the updating.

Besides, it is important to mention that there exist multiple coping strategies that can
reduce subjective discomfort during an episode of TA such as acceptance, refocus on
planning, positive reappraisal and putting into perspective (Garnefski & Kraaij, 2018). One
of the most effective strategies is putting into perspective, which is defined as the process
in which the individual contrasts with objective information the seriousness of
a judgement made anxiously (Rojas-Torres et al., 2022). This strategy is the basis of
many therapeutic processes made to handle anxiety, since it allows patients to disregard
anxious thoughts, which helps patients handle anxiety better during a stressful event
(Mashal et al., 2020). Moreover, the putting into perspective strategy is closely related to
the cognitive-behavioural techniques used in effective interventions to reduce TA-related
subjective discomfort (Zeidner, 1998).

Thus, it can be contended that TA affects performance during tests through a direct
path, isolating the updating efficiency, which is moderated through the different coping
strategies. In this study in particular, moderation by putting into perspective will be
analysed, due to its effectiveness in the handling of TA.

Two-pathway model about the influence of TA on performance during tests

Based on what was previously stated, the conclusion is that TA affects performance during
tests through: a) a mediating path by means of the updating efficiency and b) a direct
path, independent of updating efficiency, which is moderated by the coping strategies. In
this study, performance during a test will be considered an associated factor score,
instead of an observed score; additionally one important TA coping strategy will be
analysed: putting into perspective.

In the mediating path, the hypotheses are that the association of TA with updating
efficiency is negative and that the association of the mediator variable with test scores is
positive. In the moderation path, the hypotheses are that the direct relationship of TA
with test scores is negative and that the interaction between TA and coping is associated
with test scores positively (coping allows that when the coping level increases, the total
effect of TA decreases in the direct path). In Figure 1, the hypotheses of the model
mentioned are shown and the verifiability of the hypotheses is analysed with the data.
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Figure 1. Hypothesis about the regression coefficients of the two-pathway model about the effect of
TA on performance during tests.
Note: Beta scores represent positive numbers. Cop_PP: Putting into perspective coping.

Method
Participants

A convenience sample was used, which was made up of a group of 184 teenagers who
took a standardised test to enter a public university in Costa Rica. Owing to the relevance
of this exam, it was possible that the ways in which TA could affect test scores might be
appreciated. The sample was made up of 101 women, 82 men and one person who did
not identify themselves with these categories. The average age of the participants was
17.27 (.70).

Instruments

German test anxiety inventory adapted to Costa Rica (GTAI-CR, Rojas, 2021)

This scale was used to measure the levels of state test anxiety experienced by the students
during the exam. The scale consists of 28 items with three options to respond, divided
into four dimensions: concern, (9 items, a=.90), emotionality (7 items, a=.83), lack of self-
confidence (6 items, a=.87) and interference (6 items, a=.83). The average scores of each
dimension were used as TA indicators.

Putting into perspective coping strategy subscale of the test anxiety coping scale
(Rojas-Torres et al., 2022)

This subscale was used to measure the use of the putting into perspective coping strategy
during the moments in which the participants felt concerned during the exam. The
subscale contains four three-level Likert items and its Cronbach’s alpha was .86. The
scores from each item were used as indicators of the variable called putting into perspec-
tive coping strategy.
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Working memory updating test (WMUT) (Rodriguez-Villagra, 2015)

This test was applied to obtain a measure of the updating efficiency in environments in
which test-related stress takes place. The test consisted of 24 trials in which nine updating
processes and three information retrieval processes have to be performed. Each trial
begins with the appearance of a 5 x 5 chart with a figure in the central square (triangle,
square or circle), followed by the appearance of an arrow indicating that the figure has to
be moved to any adjoining square. After that, the subject has to indicate the new position
of the figure with the arrow. The updating of the position of this figure has to be made
twice more. After that, the same activity has to be performed with two other figures; thus,
six other updating processes ought to be performed. At the end of the trial, the final
position of the three figures has to be indicated. The three indicators of the updating
efficiency were the numbers of correct updates of each figure divided by the amount of
time dedicated to these updates, which is the number of correct updates of a certain
figure per second. The correlations among the three indicators were over .80.

Academic aptitude test (PPPAA, 2014)
The variable through which the influence of TA was studied was the factor score of the
construct evaluated in this test.

In this test, the testing of general reasoning abilities in verbal and mathematical
contexts is made and its scores are used to select the students who will enter a public
university in Costa Rica (Rojas et al., 2018). The test consisted of 60 items grouped in nine
reasoning categories: generalisation (5 items), inquiry (7 items), opposing (3 items),
paraphrasing (9 items), presupposing (9 items), reduction (10 items), representation (7
items), supposing (3 items) and verification (7 items). Three hours were allotted to
complete this exam, and it took place in a standardised facility. The proportion of correct
answers in each reasoning category was used as an indicator of the construct evaluated in
this test. Therefore, when the test scores are mentioned, it means that reference is being
made to factor scores.

Procedure

Two months prior to the entry test, participants were informed about the objectives and
procedures of the study. After that, they were asked to give their informed consent, which
was approved by the Ethical and Scientific Committee of the university in question.

A month before the test, WMUT was implemented with the participants. In order to get
an approximation of the students’ level of updating during the test, this variable was
measured in an environment similar to that of the entry test. This was made in
a laboratory with computers sufficiently separated from each other and with the same
standardisation protocols that would be used in the entry test. Furthermore, so as to
replicate the environment in which they would be tested at university, the students were
reminded before the beginning of this test that their level of updating would be
measured.

On the other hand, there was a factor that would help replicate the environment of the
entry test: the students were aware of the fact that this test was highly related to the entry
test.
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The next stage was the official entry test. Once it was over, the TA and putting into
perspective questionnaires were taken. In these questionnaires, participants were asked
to remember the behaviours and thoughts they had during the test in order to obtain the
value of the variables of interest during the entry test.

Data analysis

So as to analyse whether the data obtained actually confirmed the hypotheses about the
paths through which TA affects test scores, a structural equation modelling with three
main latent variables was used: TA, updating efficiency and test construct. The indicators
of these variables were those mentioned in the Instruments section. The model was
composed of two paths of interest: a) from TA to updating efficiency and from updating
efficiency to the test construct, and b) from TA to the test construct.

To include the moderation of the putting into perspective coping strategy, the product
indicator approach was used. In this proposal, moderation can be included through
a regression of the predicted variable on the latent interaction variables and the moder-
ating variables. The interaction variable represents the multiplication of the predictor
variable by the moderating variable. In this variable, indicators that are a multiplication of
the multiplied variables are used (Hair et al.,, 2014). Consequently, in the structural
equation model in question, two additional test construct predictors were added: the
putting into perspective coping strategy and the interaction variable. The indicators of the
interaction of this model were the three combinations of multiplications between TA and
the putting into perspective coping strategy, which provided the best adjustment of the
measuring model.

In order to analyse the adjustment of the structural equation model, it was established
that a good adjustment would be determined by factor loadings of the indicators that are
over .30 (Cea, 2002) and the following values of the adjustment indexes: SRMR < 08,
RMSEA < .06 and CFl > .95 (Hu & Bentler, 1998). The estimation of the model was made
with the maximum likelihood estimation through the Lavaan package 0.6-11 (Rosseel,
2012) of the R software in its 3.6.1 version (R Core Team, 2016).

Results

In Table 1, the descriptive statistics of the indicators of the model are shown. It was
observed that the pairs of indicators of each latent variable showed correlations higher
than .30 between each other. On the other hand, there were no correlations higher than
.30 between each other when it came to different latent variables, except the updating
efficiency indicators and three indicators of the test: inquiry, representation and
verification.

As regards the structural equation model, all indicators used in the estimated model
had factor loadings over .35 in the corresponding latent variables. The factor loadings of
the TA indicators were between .519 and .787, those of the test between .430 and .833,
those of the updating efficiency between .906 and .982, those corresponding to the
putting into perspective coping strategy between .394 and .885 and those corresponding
to interaction were between .388 and .932.
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Figure 2. Standardised coefficients of the proposed model of influence of TA in the test construct.
Note: The latent interaction variable was not depicted as a circle, since this would not allow us to show
its role as a moderator. Instead, the regression coefficient of this variable is shown in the regression
equation of the test, over TA.

Figure 2 shows the latent model, composed of the proposed paths through which TA
affects the test, together with the standardised regression coefficients obtained in the
model estimation. The values of the main adjustment indexes of the model were CFI
=.956; RMSEA =.041 and SRMR =.060, which complied with the previously established
conditions. Therefore, it can be concluded that the model adjusted properly to the data.

Regarding the mediating path, the regression coefficients of the two regressions that
defined it were 5% statistically significant. The TA coefficient towards updating efficiency
was —.197, whereas the one from updating efficiency towards the test was .375. The signs
of both coefficients proved the hypotheses made in the theoretical model. The global
regression coefficient through this path was —.074 (the multiplication of the coefficients of
the two regressions involved).

As regards the direct path, the regression coefficient of TA towards the test was 5%
statistically significant and its value was —.206. As in the first path, the sign of the
coefficient matched what was expected in the theoretical model. Furthermore, the inter-
action variable in this model was also 5% statistically significant and its value was .199.
Therefore, this path is moderated by such interaction (Hair et al., 2014).
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Now, the direct effect of TA is moderated through the interaction of TA and the putting
into perspective coping strategy (PP). This means that the global coefficient of this path
can be modelled as —206+.199 PP. This coefficient indicates that if the PP level is low, the
direct effect is potentiated (the negative magnitude increases). For example, if PP = -1,
then the global direct coefficient is —.405. On the other hand, if the PP level is high, the
direct effect of TA is neutralised. For example, if PP =1, the global coefficient of this path
would be —.007. Moderation in the direct global coefficient made by PP was in conso-
nance with the hypothesis made: the lower the level of adaptive coping, the higher the
influence of TA, and vice versa: the higher the level of adaptive coping, the lower the
influence of TA.

In the same way, it can be observed that the total effect of TA on the test is also
neutralised as the values of PP increase. When the values of PP were —1, 0 and 1, the
values of the total effect of TA on the test were —.479, —.280 and —.081 respectively (the
total effect is the sum of the direct effect plus the effect of mediation, whose value was
—.074). This shows that the role of the mediating path is much greater for high PP levels.
When the PP values were -1, 0 and 1, the proportions of the total effect that were owing
to mediation were: 15.5%, 26.4% and 91.3% respectively. According to Hair et al. (2014),
there was no mediation in the first case; in the second one there was partial mediation;
and in the third one mediation was full.

Discussion

The results obtained in the model estimation showed evidence in favour of the initial
hypotheses. TA affects the factor scores of the test construct through an indirect path,
mediated by the updating efficiency and also through a direct path, moderated by the
putting into perspective coping strategy.

The first component of the indirect path indicated that TA affects updating efficiency.
Based on what Eysenck et al. (2007) mentioned, anxious thoughts do not let individuals
devote all their cognitive resources to the updating tasks required. Consequently, they
have to make an additional effort to perform them, which causes the updating efficiency
to decrease. As for the other component of the indirect relation, Friedman et al. (2006)
indicated that updating is associated with test scores since the characteristics that define
this function play a key role during tests: keeping focus on relevant information, discard-
ing irrelevant information and replacing it by more pertinent information. When this
function performs inefficiently, it will take longer for individuals to complete updating
tasks and, thus, it will take longer for them to complete the test, and they will get lower
results in tests with a time limit.

An instance of this indirect relation may be appreciated when individuals experience
problems focusing during a test owing to their anxious thoughts, which makes them read
an exercise many times to identify relevant pieces of information. This also leads to an
increase in the difficulty of the task from the moment the subject tries to grasp it. Besides,
this process might be repeated while the task is being solved or checked, which would
mean an increase in the difficulty of the task for persons with higher TA levels.

Additionally, it was found that the direct path was statistically significant. This implies
that TA affects the test construct through a path independent of updating efficiency.
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Previously, it had been proposed that this path could represent the decrease in the
engagement to work on the task that some anxious individuals experience.

To prove this hypothesis of mediation, a variable associated with the engagement with
the task during the exam should be added. Regarding this mediation, it was observed in
Vanstone and Hicks (2019) that TA was positively associated with avoidance behaviour,
which includes behavioural disengagement.

Now, regarding the moderation of the direct path, it can be concluded that an
appropriate coping strategy can mitigate the effect of TA in the factor scores of the
test. It was observed in this study that high PP levels (around 1) are associated with
a virtually null direct effect of TA. This occurs because this coping strategy helps indivi-
duals to disregard anxious thoughts and to work on the test again. In opposition, when
this coping strategy is at low levels (around —1), the influence of the direct effect increases
considerably. Subjects with such low values validate anxious thoughts, so a snowball
effect is provoked, in which catastrophic and ruminating thoughts appear. These
thoughts make individuals stop working on the test to just focus on these sequences of
thoughts.

On the other hand, updating efficiency mediation was observed in cases with medium
(around 0) or high PP levels. In these cases, TA still affects the test construct through the
mediating path, regardless of PP levels. This may occur owing to the fact that anxious
individuals constantly bear with anxious stimuli, since hypervigilance leads them to find
TA triggers. Consequently, the attention paid to these stimuli provokes a decrease in
updating efficiency. It is important to clarify here that the effect of TA through the
mediating path is relatively low (—.074) in comparison to the direct effect it has when
there are low PP levels (-.405).

The data collected also indicated that the mediation of the updating efficiency was not
plausible when PP levels were low. It seems that this occurs because the direct effect is so
large that the mediating path becomes insignificant. Therefore, anxious individuals with
low PP levels have issues resorting to updating efficiently, but their biggest struggle is
in situations related to the direct effect, which could mean engagement with task
completion.

The research results may be used to support people affected by TA. The immediate
recommendation is to help these people resort to the putting into perspective coping
strategy, since it is associated with a decrease in the influence of the direct effect, which is
the most relevant one. It is also important to keep in mind that in therapies aiming for the
healthy coexistence with an emotion, the coping strategy must be used when completing
the test, since a therapeutic strategy can be unhelpful to mitigate the total effect and
unfocus the student from the main task (Zeidner, 1998).

Additionally, to reduce the effect of the mediating path, efforts should be made for
anxious individuals to reduce hypervigilance and therefore avoid unfocused minds during
tests.

Regarding future research, it should be studied whether the direct effect means less
effort during the completion of an exam. It is also necessary to study whether interven-
tions based on PP or on the treatment of hypervigilance mean a decrease in the men-
tioned effects.

On the other hand, the main constraint of the study was that the measurement of the
updating efficiency was made in an environment that mirrored that of a standardised test,
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but it cannot be assured this measurement can replicate the updating levels during the
completion of the exam in question. However, it is unlikely that this constraint can be
overcome, since a trial cannot be made in a real test situation.

To conclude, the data obtained showed evidence about the settings of the paths made
to explain the influence of TA on test scores: the mediation of the updating and the path
independent of the updating, moderated by the putting into perspective coping strategy.
It is expected that the results obtained will be used to develop interventions that help
individuals with high TA levels get higher scores on their tests.
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