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Abstract

The alignment of self-assessment judgements to formal grading (i.e., accuracy) is an essential
process by which students calibrate their thinking about work quality to disciplinary standards.
However, extensive research shows that students are not well-calibrated in their self-assess-
ments. Relatively little is known about how the realism of self-assessment affects positive or
negative emotions and self-efficacy. In this study, we examined the relationships between self-
assessment accuracy (over- or under-estimation) and students’ emotions and self-efficacy. A
total of 112 higher education students wrote an essay, self-assessed their performance, received
feedback, self-assessed again, and subsequently received the tutor grades for their essays, creat-
ing a potential discrepancy between self-assessment and tutor assessment grades. Based on the
sequence of events in the experiment, we used autoregressive path modeling to examine the
repeated measures relationship of emotions and self-efficacy over time. Starting values for the
two emotions and self-efficacy were strong predictors across time. The discrepancy between
tutor and self-assessed grades was introduced after two rounds of self-reported emotions and
self-efficacy and regressed onto the third round of those variables. Students who overestimated
their performance experienced a decline in positive emotions, an increase in negative emotions,
and a decrease in self-efficacy when confronted with their inaccuracies. In contrast, those who
had underestimated their performance had a concomitant increase in positive emotions and self-
efficacy, and a decrease in negative emotions. This study highlights the importance of foster-
ing self-assessment accuracy for emotional well-being and self-efficacy. Future research should
delve deeper into processes that support calibrated realism in student self-assessment.

Keywords Self-assessment - Self-assessment accuracy - Self-efficacy - Emotions - Higher
education

Introduction

Extensive research in educational psychology and education has found that self-assessment
has positive effects on students’ academic performance, self- regulation and self-efficacy (e.g.,
Panadero et al., 2017; Yan et al., 2022). Student self-assessments tend to diverge considerably
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from accepted disciplinary or professional standards, meaning that novices find realism in
their self-assessments difficult (Boud & Falchikov, 1989). It is noteworthy that this prob-
lem is not restricted to students; it exists across many fields of knowledge (Dunning et al.,
2004). Accuracy is essential in self-assessment, so students make appropriate decisions about
strengths and areas for improvement, leading to appropriate adjustments to their learning strat-
egies and efforts (Le6n et al., 2023; Panadero et al., 2016a). Consistent with calls to exam-
ine self-assessment from new perspectives and with other constructs beyond score alignment
(Andrade, 2019; Lui & Andrade, 2022; Panadero et al., 2016a), this study adds to our under-
standing of how accuracy in self-assessment relates to achievement emotions and self-reported
self-efficacy by experimentally examining self-assessment practices in a longitudinal design.

Self-assessment definition and accuracy

Self-assessment “involves a wide variety of mechanisms and techniques through which stu-
dents describe (i.e., assess) and possibly assign merit or worth to (i.e., evaluate) the quali-
ties of their own learning processes and products” (Panadero et al., 2016a, p. 804), thereby
enabling students to correctly identify their strengths and weaknesses, and informing next
steps in learning. It is considered a metacognitive activity, as students need to monitor, evalu-
ate their own performance and interpret evidence about their progress (Zimmerman, 2008).
These metacognitive processes enable students to generate informed evaluations rather than
intuitive guesses. As such, the accuracy of self-assessment depends partly on the effective-
ness of students’ metacognitive monitoring and evaluation.

While research has established factors that lead to greater or lesser alignment of student
self-assessments with instructors’ expertise (Boud & Falchikov, 1989; Brown & Harris,
2013; Ledn et al., 2023), the processes students use to self-assess have been less explored
(e.g., Panadero et al., 2024; Yan & Brown, 2017). Because educational self-assessment
usually happens at the request or instruction of teachers (Panadero et al., 2014), it is impor-
tant to identify how those teacher-specified practices relate to self-regulated learning and
emotional responses. Ideally, students whose self-assessments are well-calibrated with the
judgments of their teachers will have greater self-efficacy and positive emotional responses
in the process of self-assessment.

Some researchers have indicated that it is not important whether students can estimate
properly their grades or not (Andrade, 2019). Other researchers have called for “con-
tent accuracy” which might be as important as scoring accuracy (Panadero et al., 2016a,
2016b). Others have advocated a student-centered learning approach for self-assessment
in which students consider their work in light of their own learning interests rather than
those of the curriculum or instructor (Bourke, 2017; Tan, 2008). Nevertheless, becoming
a member of a discipline requires learning how to evaluate one’s own work in accordance
with norms and standards of that discipline; that means self-assessment can function as
an approach to learning professional standards (Tai et al., 2018). Empirical research also
shows that when students self-grade their work, their performance increased in subsequent
testing against control groups (Sanchez et al., 2017). However, this improvement may
depend on specific conditions,as Leén et al.’s (2023) meta-analysis showed that tenden-
cies to over-estimate one’s performance could be decreased if students received feedback,
had more experience with self-assessment, had greater content knowledge, and embraced
the formative purpose of self-assessment. Nevertheless, existing literature suggests that the
consequences of discrepancies between student self-assessment and instructor evaluation
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may depend on the direction of the miscalibration. Butler (2011) proposes that positive
illusions about academic competence may be less problematic than negative ones; how-
ever, when overly optimistic self-assessments are confronted with lower-than-expected
external evaluations, such discrepancies may generate emotional costs. This possibility
remains underexplored empirically. Thus, understanding how under- and over-estimation
of ability relate to self-efficacy and achievement emotions is of great interest.

It is important to acknowledge that instructor evaluations also entail subjective judg-
ments, particularly in open-ended assessments such as essays. In this study, instructor
scores are used as a reference benchmark, not as an unquestionable truth, in line with
established quantitative approaches to examining self-assessment accuracy (e.g., Boud &
Falchikov, 1989; Brown et al., 2015; Panadero et al., 2016a, b).

Impact of self-assessment accuracy on emotions

Achievement emotions, conceptualized by Pekrun’s Control-Value Theory (CVT), are
“emotions that are directly linked to achievement activities or achievement outcomes”
(Pekrun et al., 2011, p. 37). According to this theory, achievement emotions arise from
students’ appraisals of control (i.e., their perceived ability to influence outcomes) and value
(i.e., the importance they attribute to the task) (Pekrun et al., 2011). These emotions can be
classified along three dimensions: valence (positive vs. negative), activation (activating vs.
deactivating), object focus (activity vs. outcome) (Pekrun et al., 2023a). For instance, when
students feel a high sense of control and value over a task, they are more likely to experi-
ence positive emotions such as pride (activating emotion), while negative emotions (e.g.,
activating anxiety or deactivating boredom) tend to decrease (Shao et al., 2020).

A crucial moment affecting emotions is the reception of performance feedback, as it
shapes students’ appraisals of control and value (Goetz et al., 2018; Pekrun et al., 2023b).
Receiving a score can be perceived as a sign of success or failure, influencing emotional
responses. Empirical research reports that higher scores or grades are positively correlated
with positive emotions and negatively correlated with negative emotions (Pekrun et al.,
2023b). Likewise, students who received lower grades than anticipated often experienced
negative emotions (Jonsson & Panadero, 2018; Pitt & Norton, 2017) like disappointment,
frustration, and panic (Lipnevich & Smith, 2009). In parallel, Peterson et al. (2015) found
that changes in emotions had meaningful relations to test scores and GPA once students
knew their scores, with higher-performing students having greater levels of positive emo-
tions and lower levels of negative emotions, compared to lower-performers. Negative emo-
tions can have detrimental effects on student’s engagement with the task, leading to disen-
gagement from feedback, and reduced motivation (Lim et al., 2021).

Impact of self-assessment accuracy on self-efficacy

Self-efficacy refers to an individual’s belief in their ability to succeed in a specific task
(Bandura, 1997). Self-efficacy has shown to be one of the main predictors for academic
performance (Richardson et al., 2012). As a dynamic component of the self-regulated
learning cycle, self-efficacy is based on judgements of past experiences of one’s ability,
and that can change during a learning task (Bernacki et al., 2015). Unfortunately, changes
in self-efficacy over time in an assessment context have not been extensively studied (Hon-
icke et al., 2023).
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Nonetheless, when students accurately assess their performance, they become more
aware of their progress, which can lead to an increased confidence and a stronger sense
of self-efficacy (Andrade, 2019). A meta-analysis (Panadero et al., 2017) concluded this
relationship has a strong positive effect (d=0.73); self-assessment interventions increase
self-efficacy. Indeed, when students accurately self-assess their task performance their self-
efficacy improves because it fosters a sense of mastery (Bandura, 1997). Simultaneously,
students with higher self-efficacy are more likely to engage in self-assessment (Yan, 2020)
because they trust their ability to monitor and evaluate their own performance.

The bidirectional effect of self-efficacy and performance is well established, with posi-
tive performance leading to increased self-efficacy and vice versa (Honicke et al., 2023).
However, the positive effect of performance on self-efficacy is likely to be significantly
larger than the reverse effect of self-efficacy on performance (Talsma et al., 2018). For
instance, Villafane et al. (2016) found that positive exam experiences increased students’
self-efficacy, while poor performance led to its decline. Similarly, Honicke et al. (2023)
suggested that students rely on previous performance to develop self-efficacy beliefs, with
successful task performance helping to calibrate efficacy judgements. This aligns with
Bandura’s (1997) theory of self-efficacy, which identifies prior performance and learning
experiences as primary sources of efficacy beliefs.

According to Bandura, we therefore hypothesize that students’ self-efficacy may be
associated with their realization of the relative accuracy of their self-assessments. Spe-
cifically, when students discover that their actual performance is higher than their self-
estimation, their self-efficacy will increase as they have a clearer understanding of their
performance. Conversely, when students discover a lower performance than their self-
assessment, their self-efficacy may decline. This hypothesis aligns with evidence show-
ing that receiving lower grades negatively affects self-efficacy (Jonsson & Panadero, 2018;
Lipnevich & Smith, 2009).

However, evidence that these principles apply equally to self-assessment is lacking.
Exploring this relationship will contribute to our understanding of how students’ percep-
tions of their own abilities (i.e., self-assessments) are related to the external measures, such
as instructors’ scores. Additionally, this could reveal critical factors shaping self-efficacy,
including the role of feedback and the alignment (or misalignment) between self-percep-
tion and actual performance.

Aim

Our aim was to examine changes in students’ emotions and self-efficacy following the
discovery of discrepancies in the accuracy of their self-assessment. The hypotheses (H)
are as follows:

H1: Discrepancy between instructor’s score and self-score will be associated with
positive emotions. Overestimating performance will decrease positive emotions, while
underestimating actual performance will increase them.

H2: Discrepancy between instructor’s score and self-score will be associated with nega-
tive emotions. Overestimating performance will increase negative emotions, while
underestimating actual performance will decrease them.

H3: Discrepancy between instructor’s score and self-score will be associated with self-
efficacy. Overestimating performance will decrease self-efficacy, while underestimating
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actual performance will increase it, as per Bandura’s (1997) assertions about the impact
of performance accomplishments.

Method

This study employed an experimental, between-subjects design with random assignment
to one of three treatment conditions. It was approved by the University Ethics Committee
at Universidad Auténoma de Madrid (Reference: CEI-84—-1557).

Sample

A convenience sample of 126 undergraduate psychology students was recruited from the
university where the second author was employed at the time. Due to missing data, the
final sample comprised 112 students (89% females) from first (n=39), second (n=38),
and third year (n=235) levels. Participants were randomly assigned to one of the three feed-
back conditions: instructor’s feedback (n=36), rubric (n=38), and a combined condition
of instructor’s feedback and rubric (n=38). Participants received credits for participation.
The final sample size (n=112) was appropriate for the subsequent path analysis. Although
moderate, this sample size provides sufficient statistical power for the autoregressive path
model employed here (Curran & Bollen, 2001), especially given that the study’s primary
aim is not the detection of small-magnitude effects or applied prediction, but rather the
examination of longitudinal change patterns. A detailed justification for the sample size’s
adequacy regarding the model complexity is presented in the Data Analysis section.

Note, in this study we do not consider the effect of type of feedback, just the changes in
students’ emotions and self-efficacy that occur when they discover the discrepancy between
their self-estimate and instructor grades. Other studies from those data can be found at
Panadero et al. (2022; 2024).

Data collection and instruments

The data included the instructor’s essay score, students’ self-assessment accuracy, and
longitudinal data consisting of three dependent variables (i.e., positive emotions, nega-
tive emotions, and self-efficacy). The dependent variables were measured three times:
(1) before performing the self-assessment but with students knowing they were about to
self-assess, (2) right after the self-assessment, and (3) right after receiving the instructor’s
score.

Academic writing self-efficacy questionnaire

This ad-hoc instrument measures students’ perceptions of self-efficacy when writing an
academic text. It included eight items and used a 7-point rating scale ranging from “abso-
lutely disagree” to “absolutely agree” (See Appendix B). The internal consistency for
the three measurement occasions was: before self-assessment (x=0.78), before feedback
(x=0.80), and after feedback (a=0.87). Confirmatory factor analysis (CFA) was con-
ducted to confirm the unidimensional structure of the instrument. Due to the violation
of multivariate normality (Mardia Skewness=181.21, p<.001; Mardia Kurtosis=1.89,
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p=.059), diagonally weighted least squares (DWLS) was used. All fit indices met the rec-
ommended thresholds except for the SRMR that was slight above the recommended value
(Schreiber et al., 2006): y*/df=1.60, p=.21; RMSEA =0.075, 90% CI [0.013, 0.121];
CFI=0.981; TLI=0.974; SRMR =0.097. Additionally, the model showed positive item
factor loadings (p <.001) with a range from 0.38 to 0.81.

Emotions questionnaire

This ad-hoc instrument was based on 9 basic academic emotions from Pekrun et al. (2002).
Four positive emotions (i.e., joy, hope, pride, and relief) and five negative emotions (i.e.,
anxiety, embarrassment, sadness, boredom, and anger) were included. In addition, we
included “nervousness” as a sixth negative emotion, considering that in our study context
-where participants were recorded and observed-it could be especially relevant. Therefore,
the final instrument comprised 10 emotions in total. The rating scale ranged from 1, very
low intensity, to 10, maximum intensity. We also used the DWLS estimation method as the
multivariate distribution was non-normal (Mardia Skewness=647.16, p <.001; Mardia Kur-
tosis=6.99, p<.001). A two-factor solution had acceptable to good fit (ledf= 1.30, p=.25;
RMSEA =0.051, 90% CI [0.000, 0.090]; CFI=0.975; TLI=0.967; SRMR=0.095). The
positive emotions factor had statistically significant (p <.001), positive item factor loadings,
ranging from 0.67 to 0.81, and the negative emotions factor also had statistically significant
(p <.05), positive item factor loadings, ranging from 0.25 to 0.83. The reliability indices were
a=0.93 for positive emotions, and a=0.90 for negative emotions. Consistent with the logi-
cally inverse factor meanings, the correlation between the two factors was negative, but not
statistically significant (r=—0.214, p=.065).

Instructor’s score

The instructor’s score was based on the students’ performance in the essay that they wrote
for the study, using a rubric designed for the study. The scores were between 0 and 10. Two
people, the second author and the seminar instructor (4th author), independently assessed
and scored one-third of the essays using an analytic rubric specifically designed for this
study (See Appendix A). This produced high agreement between markers and strong align-
ment with the rubric categories (Intra-class Correlation .91). Subsequently, the seminar
instructor scored the remaining essays.

Self-assessment accuracy

The self-assessment accuracy was calculated by computing the difference between the stu-
dent’s score and the instructor’s score (Schraw, 2009). We considered not only the differ-
ence but also the directionality. A positive self-assessment accuracy score indicates that
the student scored their own work higher than the instructor, whereas a negative score indi-
cated an underestimated self-scoring. The accuracy range obtained was —3.8 to+4.

Procedure
Participants attended a three-hour seminar on academic writing and wrote an essay.

The essay was related to the students’ psychology programme but did not have any
implication for their academic record. After a few days, the participants individually
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visited the laboratory. Findings derived from the interview (Step 1) and the experimen-
tal phase regarding the think-aloud protocols (Step 4) have been presented in previous
publications (Panadero et al., 2022; 2024; Pinedo et al., 2023). Data for this study were
obtained in Steps 2, 3, 5, and 6.

Participants were interviewed about their self-assessment practices (i.e., self-assessment
training, processes, and use of feedback).

Participants received instruction in the experimental phase, and they completed the
emotion and self-efficacy questionnaires for the first time.

Participants were asked to self-assess their own essay by thinking aloud and then, giving
their essay a score from 0 to 10. Immediately after this self-assessment, they completed
the emotion and self-efficacy questionnaires again.

Participants received feedback according to the feedback condition they were assigned
to (i.e., rubric, instructor’s feedback, or a combination of both). Then, they were asked
to self-assess their own essay in light of the feedback, using a think-aloud method.

All participants received the instructor’s score for their essays, together with the self-
score.

Participants participated in an interview and completed the emotion and self-efficacy

questionnaires for the third time (Fig. 1).

i -
| Pre-experimental 4 » Seminar on academic > studentfagsmmed N assgshseea“::gdgzded- o=y
i phase 4 g (written essay) the essays

' Participants individually self- in the setting days after performing the task
'
'
e
' ' : Instructions to the 1* measure selif-efficacy
1.y  Experi Self- ici for seif- and i reactions
- —> e —>|
’: phase ) interview assessment and think via questionnaires
ey 1 aloud baseline;
First self before
Self-assessment 2" measure self-efficacy
—> written essay without ——» Self-score —! and emotional reactions
feedback via questionnaires
Think aloud Before feedback
Second self-assessment, after feedback
Self-scoring interview 37 measure seif-efficacy

Depending on the
experimental condition

a) Rubric
b) Instructor feedback
c) Combined

Self-assessment

Feedback provided ——> written essay with —»]

feedback
Think aloud

Receive instructor's
score

1) What are the reasons
for the discrepancy between
your score and the
instructor's?

2) How do you feel about the
score discrepancy?

and emotional reactions
via questionnaires

Note. Data in this study obtained from self-reported inventory responses shown in blue boxes

Fig. 1 Procedure of the study
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Data analysis

Given the large number of manifest variables in the model (18 emotions and self-efficacy
items * three waves) and the modest sample size (n=112), all factors were reduced to
item parcels according to the confirmatory factor analysis. Parcelling into scale scores was
deemed appropriate because the CFA results supported a clear and theoretically coherent
factorial structure for each construct with robust scale reliability. Parcel scores are known
to reduce item-specific random error and enhance the stability of parameter estimates in
structural models (Little et al., 2013). This reduced the model to nine manifest variables
for self-efficacy and the two emotions. With the addition of the discrepancy score, this
approach produced a robust case to variable ratio (12.6:1; Costello & Osborne, 2005).

Because the self-efficacy and emotion questionnaires were administered together at the
three time-points, their values were inter-correlated within each data wave. We used path
model analysis to examine the relationship between variables over time, and the changes
in the variables when the event of discovering a discrepancy score occurred. Specifically,
we used autoregressive path modelling with manifest scores as it is considered an effective
approach with small sample sizes (Curran & Bollen, 2001). Autoregressive path models
assume each measure is predicted by itself immediately prior to the new measurement.
Cross-lagged paths, which refer to the influence of one variable on another over time, were
also tested. This means examining whether self-efficacy could predict changes in emo-
tions (positive or negative) over time and whether emotions could predict changes in self-
efficacy. However, none of the cross-lag paths were statistically significant, so they were
excluded from the model (i.e., set to zero).

Models can be considered close to the data and not rejected when the most robust fit
indices meet established standards: an acceptable model includes a non-significant nor-
med X2 (i.e., Xz/if< 3.80), Comparative Fit Index (CFI)>.90, Root Mean Square Error
of Approximation (RMSEA) <.08, and the Standardized Root Mean Residual (SRMR) is
~ .06 (Fan & Sivo, 2007).

Additionally, we tested the equivalence of the model across feedback conditions through
multigroup invariance testing. This requires constraining the model to be equivalent for
each parameter, assessing the fit statistics, and moving on to the next parameter test when
the fit indices showed equivalence across the parameter values (Brown et al., 2017). The
sequence of invariance testing is (1) identical configuration of factors, items, and paths
(configural equivalence), (2) factor to item regression weights (metric invariance), and
(3) item intercepts (scalar invariance). This level of equivalence is required to compare
means. However, because the model does not have latent variables, only metric invariance
is required. A good indicator of equivalent regression weights is a small change in CFI
(£.01) (Cheung & Rensvold, 2002). All analysis was carried out using AMOS software
using maximum-likelihood estimation.

Results

The results are organized into three sections. First, we present the results from the autore-
gressive path model, examining the changes in emotions and self-efficacy over time. Next,
we analyse the impact of discovering discrepancies in the accuracy of self-assessment on
emotions and self-efficacy. Finally, we report the results of the invariance testing of the
model across the feedback conditions.
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Emotions and self-efficacy over time

The autoregressive path model for describing changes in emotions and self-efficacy
after discovering discrepancies in the accuracy of self-assessment is shown in Figure 2.
It had an acceptable fit to the data (X2 = 21.27; df=217, Xz/df: .78, p=.77; CFI=1.00;
RMSEA =.000, [90% CI=.000-.052]; SRMR=.07). The path model revealed that both
positive and negative emotions had autoregressive characteristics in their relationship to
each other, with the strength of the paths decreasing across time.

For positive emotions, the path coefficient between Time 1 to Time 2 was =.87, but
the strength of the path decreased in the subsequent interval (i.e., Time 2 to Time 3 p=.67).
Simultaneously, positive emotion means increased over time: Time 1 (M =4.92 SD=1.64),
Time 2 (M=5.18, SD=1.70), and Time 3 (M =5.86, SD=1.94) (See Fig. 3). This suggests
that, on average, participants reported greater positive emotions as the study progressed.

Similarly, for negative emotions, the path coefficients also demonstrated a decline
across time (Time 1 to Time 2, p=.88; Time 2 to Time 3, f=.76). The means for negative
emotions declined over time: Time 1 (M=3.32, SD=1.37), Time 2 (M =3.05, SD=1.33),
and Time 3 (M =2.63, SD=1.27) (Fig. 3). This decline suggests that participants generally
experienced fewer negative emotions as they progressed through the study.

However, the path coefficients for self-efficacy increased over time (i.e., Time 1 to Time
2, p=.68; Time 2 to Time 3, B=.76). The means for self-efficacy remained reasonably
stable: Time 1 (M=3.94, SD=0.73), Time 2 (M =3.95, SD=0.84), and Time 3 (M =4.07,
SD=1.01). This suggests that the self-efficacy was stable, with a trivial increase (d=.15)
between Time 1 and Time 3.

Self-assessment
Accuracy ~

00 75

—»
//’w\e})—u Positive Emotion 1 * Positive Emotion 2

78

| \
| \ 00

{2 )—>|Negative Emotion 1 Negative Emotion 2 fm——.76***——2—3»! Negative Emotion 3 [¢ \igl 31

“‘\ \ 00 [ / 47 75

M3 ) > Selfefficacy 1 ——u—‘L.(SS"*—b Self-efficacy 2 f———.76***————3p{ Self-efficacy3 [¢—\¢10), /

\\
\E?.sf/

Note: All values are standardized beta regression weights; positive values for self-assessment accuracy
indicate positive illusions of competence, while negative values indicate negative illusions of competence;
the negative values of the beta regression weights are represented by dashed lines; correlational values

> .90 are statistically significant (p < .001) within the sample size.

Fig.2 Autoregressive path model for predicting changes in emotions and self-efficacy after discovering dis-
crepancies in the accuracy of self-assessment

@ Springer



67 Page 10 of 22 L. Pinedo et al.

-@-Positive Emotions  -e-Negative Emotions  -Self-efficacy

6

i

Mean

’ \\o

N

Before self-assessment Self-assessment Post-feedback

Note. Before self-assessment refers to the phase before the self-assessment task began, when participants
completed the initial questionnaire. Self-assessment refers to the phase in which students assess their own
essays before receiving any feedback. Post-feedback refers to the phase after students received the scores on

their essays

Fig.3 Mean scores for self-efficacy, and emotions questionnaires by phase

Changes in emotions and self-efficacy following self-assessment discrepancy

The average self-assessment score (M=6.67, SD=1.16) was slightly lower than the
instructor’s score (M =7.01, SD=1.82), resulting in an average self-assessment accuracy
of —0.35 (SD=1.90). This suggests a general tendency toward underestimation, meaning
that, on average, students rated their own performance slightly lower than the instructor
did. Nevertheless, the discrepancy is well within tolerances as reported by Boud and Fal-
chikov (1989) for reasonably accurate self-assessment.

The impact of discrepancy on the emotions and self-efficacy of participants were robust.
Because the model includes autoregressive paths for emotions and self-efficacy, prior lev-
els of each variable are controlled. As a result, the estimated impact of self-assessment
discrepancy can be interpreted as measuring changes in emotions and self-efficacy after
controlling for prior levels of emotions and self-efficacy.

Participants with over-estimation scores had reduced positive emotions (p=-.53) and
self-efficacy (fp=-.42), while also exhibiting increased negative emotions (f=.39). Con-
versely, these path values indicate that students who underestimated their performance
experienced the opposite effect; more positive emotions, less negative emotions, and more
self-efficacy. Therefore, the results align with hypotheses H1, H2, and H3, revealing that
the direction of self-assessment inaccuracy (overestimation vs. underestimation) is signifi-
cantly associated with changes in students’ emotions and self-efficacy beliefs.
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Invariance across feedback conditions

Although the present study does not aim to model between-group differences by feedback
condition, invariance testing was conducted to examine whether the structural relations of
interest were equivalent across conditions. The model had statistically equivalent regres-
sion weights (i.e., metric equivalence) (ACFI=.002) across all the feedback conditions.
This means that the type of feedback provided (rubric, feedback, or combined) did not
significantly influence the results seen in Fig. 2. Specifically, whatever form the feedback
took, the impact of discrepancy (over-estimation vs under-estimation) was stable.

Discussion

We investigated how discovering discrepancies in the accuracy of self-assessment affects
students’ emotions and self-efficacy. Although the associations observed were statistically
robust, the average magnitude of change was modest, which is to be expected given that
they followed a single academic task. Importantly, even relatively small changes are theo-
retically meaningful in this context, given the central role of discrepancy discovery in shap-
ing students’ emotional responses and self-efficacy beliefs.

Impact on emotions

The autoregressive patterns of emotions found in our study align with previous research,
showing considerable stability of emotions over time (Pekrun et al. 2017; 2023b). The
gradual decrease in the negative emotion and the increase in positive emotions suggests
that as students engage repeatedly in self-assessment, their emotional state became more
positive. This could be attributable to greater familiarity with the experimental setup, or
possibly greater familiarity with the self-assessment process.

Additionally, our findings highlight the emotional consequences of the discrepancy
between self-assessment and external teacher scores. Students who overestimated their
performance and faced this discrepancy experienced a decrease in positive emotions and
an increase of negative emotions. This aligns with Pekrun’s Control Value Theory (2011),
which proposes that emotions are directly related to perceptions of control and value. Real-
izing that you received a lower score than expected could affect students’ perceived control
over academic outcomes and trigger negative emotions such as frustration or disappoint-
ment (Lipnevich & Smith, 2009; Pitt & Norton, 2017). This relationship between perfor-
mance expectations and emotions is further supported by research showing a positive cor-
relation between grades and positive emotions and a negative correlation between grades
and negative emotions (Pekrun et al., 2023b). Similarly, Peterson et al. (2015) found that
emotions have a meaningful relationship with achievement once students received their test
scores, with lower achievers reporting lower levels of positive emotions and higher levels
of negative emotions.

A possible explanation for this emotional response lies in self-assessment accuracy.
When students discover that the performance they expected does not align with reality as
represented by the instructor’s score, this inaccuracy leads to understandable emotional
reactions. For some students, receiving a lower score than anticipated may be interpreted
as unfair or unexpected, which could evoke emotions such as frustration, disappointment,
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and anger (Jonsson & Panadero, 2018; Pekrun et al., 2023a, b). These negative emotions
have been shown to lead to disengagement with feedback (Lim et al., 2021), which could,
in turn, reduce the opportunity students have to use the feedback to learn what they need to
do to improve their performance (Jonsson & Panadero, 2018). To mitigate these negative
emotional consequences, future studies should explore interventions designed to (a) help
students become more realistic or calibrated in their self-assessments (Brown & Harris,
2014) or (b) support students in coping with discovering their own self-assessment inaccu-
racy so that they have greater ability to engage with feedback constructively (i.e., increase
student feedback literacy; Yan & Carless, 2021). In classroom settings, instructors might
consider providing formative assessment across the learning process, allowing students to
practice self-assessment, revise their work, and reduce the difference between their self-
assessment and actual performance.

Impact on self-efficacy

Regarding self-efficacy, because mean scores remained almost identical across time, this
suggests that students did not recalibrate their self-competence perceptions as they engaged
in the experimental process. However, the introduction of the accuracy or discrepancy
information seems to have changed the basis of their self-efficacy ratings. Self-efficacy for
writing was impacted when the self-assessment of their own essay did not align with the
teacher grading, both positively or negatively. This is consistent with research that shows
academic performance consistently predicted subsequent levels of self-efficacy (Honicke
et al., 2023). What is surprising is how strongly self-efficacy shifted after discovering what
was on average a relatively small discrepancy across the sample between self-assessed
marks and teacher marks.

Clearly, students who over-estimated the quality of their writing had their self-efficacy
for writing dented by a considerable margin (i.e., 2/5 of a standard deviation), discover-
ing that they had over-estimated their performance decreased their sense of mastery and,
consequently, their confidence in their ability to succeed similar tasks. Conversely, when
students experienced a mark higher than their own self-assessment, their self-efficacy was
increased by reinforcing their perceptions of competence. This aligns with Bandura (1997)
who argued that self-efficacy is sensitive to mastery experiences and feedback, with mas-
tery experience being the strongest predictor of self-efficacy (Britner & Pajares, 2006;
Usher & Pajares, 2008).

This result contributes to the literature on factors shaping students’ self-efficacy by
providing empirical evidence for the relationship between self-assessment accuracy and
self-efficacy. Particularly, we found that knowing how accurate one’s self-assessment had
been helped students to become more aware of their actual performance. This awareness
prompted them to adjust their self-efficacy beliefs towards a more realistic and hopefully
adaptative state. While previous studies have highlighted the need of feedback to improve
self-assessment accuracy (Brown et al., 2015; Panadero et al., 20164, b), our results extend
this understanding by showing that gaining knowledge of how accurate their self-assess-
ment had been also helped calibrate their self-efficacy. Feedback from the teacher helps
students become more realistic in their self-efficacy estimates. This result is relevant for
teachers designing self-assessment practices, as delivering feedback about the realism of
self-assessments can help students better understand their performance and develop more
realistic beliefs.
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Overall, our findings provide a nuanced perspective on Butler (2011), who suggested
that optimistic illusions are generally less problematic than negative ones. Our results indi-
cate, however, that overestimation of performance can have tangible costs, affecting stu-
dents’ emotional and self-efficacy responses. This highlights that even optimistic percep-
tions of competence may not always be beneficial, particularly when discrepancies with
actual performance are revealed. Importantly, the consequences of positive self-evaluative
biases are likely to vary across contexts, suggesting that their impact depends on factors
such as task type, learning environment, and individual differences.

Fostering self-assessment accuracy to support emotions and self-efficacy

Given our findings on the emotional and motivational costs of overestimation, it is cru-
cial to consider ways that teachers can foster self-assessment accuracy and, in doing so,
help mitigate negative emotional responses and support students’ self-efficacy. First, under-
standing the reasons students have to over- or under-estimate their performance is essential
for effective intervention. Overestimation may stem from optimistic biases, limited domain
knowledge, or a reduced understanding of assessment criteria, while underestimation is
often linked to low self-efficacy, perfectionism, or conservative scoring tendencies shaped
by prior academic experiences (Brown et al., 2015; Dunning et al., 2004; Panadero et al.,
2016a, b; Pinedo et al., 2025).To mitigate these biases and promote better calibration,
teachers can help students develop more accurate self-assessments by focusing on three key
areas. Teachers should ensure criteria are explicit and supported by exemplars to create a
shared understanding of quality, reducing uncertainty and emotional stress. Second, imple-
menting formative assessment practices that allow students to practice self-assessment
and compare their judgments with external standards (e.g., the teacher’s score or a model
answer) provides essential opportunities for calibration. Finally, teachers should focus on
constructive feedback and reflection, which means providing feedback that specifically
addresses the accuracy of the self-assessment itself, encouraging reflection on the discrep-
ancies observed. In sum, fostering accurate self-assessments goes beyond helping students
understand their performance: it helps them understand when their expectations differ from
feedback, manage their emotions, and build their confidence, turning each assessment into
a chance to learn and grow.

Limitations and future lines of research

Several methodological limitations should be acknowledged. The study took place in a
specific domain (academic writing in psychology), educational level (higher education),
and country (Spain), and did not consider how sociocultural or gender-related factors may
influence students’ self-assessment processes. Conducting similar studies across vari-
ous subjects, task types, and levels of education could provide valuable insights about the
generalisability of these results. This is especially needed in secondary education, where
research is limited (Ledn et al., 2023), or in domains like science, which have previously
been found to yield more accurate self-assessments (Falchikov & Boud, 1989).

Although the study employed a longitudinal design and autoregressive modelling,
causal inferences should be interpreted with caution and within the specific context of this
study. While the sample size was adequate for the autoregressive path model, larger sam-
ples would allow the estimation of more complex models, including fully latent variable
models and additional longitudinal relations. The use of item parcelling maintained an
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appropriate ratio between cases and parameters, given the modest sample size. Future stud-
ies with larger samples could model emotions and self-efficacy as latent constructs using
individual items, avoiding the need for parcelling.

Additionally, since emotional data was collected through a questionnaire, our ability to
understand the specific reasons behind students’ emotional experiences is limited. Addi-
tionally, this study did not investigate whether the students questioned the accuracy or fair-
ness of the instructor’s assigned scores. This may be an important factor shaping emotional
responses and self-efficacy, as perceiving a score as unfair could amplify negative emotions
or reduce engagement with feedback. Finally, data regarding task value or perceived con-
trol during the self-assessment were not collected; however, these are essential factors to
understand relationship between appraisals, emotions and self-assessment (Pekrun et al.,
2023a). To address these limitations, subsequent studies could collect additional measures
to capture these contextual factors and include qualitative methods to better understand stu-
dents’ experiences and underlying reasons for their emotional responses during self-assess-
ment. In addition, examining whether feedback that reveals inaccuracies in self-assigned
scores can improve both self-assessment accuracy and self-efficacy in later tasks would
shed light on how feedback facilitates calibration of performance and confidence over time.
Investigating interventions designed to enhance self-assessment accuracy and examining
their broader impact on psychological variables such as emotions and motivation could
further advance our understanding of these processes.

Conclusion

The main contribution of this study lies in its revelation that feedback as to the realism of
self-assessments matters to both those with optimistic and pessimistic illusions of perfor-
mance. Overly optimistic students experienced negative feelings and reduced self-efficacy,
while more pessimistic students felt better and had greater task confidence. This raises
doubts about the general benefit of having optimistic illusions about competence (But-
ler, 2011). Mitigating overestimation, in particular, may help reduce negative emotional
responses and foster the development of more stable self-efficacy beliefs. This study shows
that students who want to feel better about assessed activities when they get their marks
should be more modest in their self-assessments. This modesty bias does not imply under-
valuing one’s abilities but encourages aligning self-assessments with external standards,
reducing emotional disappointment, and supporting more stable self-efficacy. Importantly,
the role of teachers is critical in scaffolding these processes. By providing clear assessment
criteria, constructive feedback, and opportunities for formative assessment, instructors can
guide students to practice self-assessment, reflect on performance discrepancies, and use
these experiences as a resource for learning and self-regulation (Andrade, 2019; Brown
et al., 2015).

Further, this study shows that feedback that reveals an over-estimation does have a nega-
tive emotional and motivational impact on learners. The study does not reveal if students
used this apparently negative feedback to improve performance, which would be consistent
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with students who understand feedback exists to support improved learning (Brown et al.,
2016). Teachers cannot deny learners access to the truth about their performance to protect
their psycho-emotional state. Hence, all learners must learn how to be realistic and modest
in their self-evaluations. This, of course, is not easy given human predilections to over-
estimating their abilities and work (Dunning et al., 2004). Herein lies the challenge for both
teacher and learner; the former must know how to give truthful feedback and help students
cope with the inevitable emotional reaction, while the latter has to learn how to embrace
disappointing results as a learning process.

These insights contribute to a deeper understanding of the psychological mechanisms
underlying the impact of accuracy or realism on self-assessment. By demonstrating how
score discrepancy impacts emotions and self-efficacy, our findings highlight the emotional
challenges students face when self-assessment is contrasted with external assessments.

Appendix A

Rubric

Category Low quality Average quality High quality

Writing process I started writing the text 2 options: Before writing, I thor-

without planning what
I wanted to write. I
have hardly reread
what I was writing
and, when I finished,

I have not reviewed
the text or I have only
looked for misspell-
ings

a) Before writing, I have
planned what I wanted
to communicate. At
the end, I have hardly
reviewed the text or |
have only looked for
misspellings

b) I started writing
without thinking much
about what I wanted
to tell. However, 1
reviewed the text sev-
eral times, looking for
all or some of these
factors: Text struc-
ture, coherence and
connection between
paragraphs, clarity of
the message, style, and
spelling

oughly planned what I
wanted to tell and how
I was going to do it. I
reviewed while I was
writing and, at the end,
T also reviewed the full
text at least once

While reviewing, I

looked for all or some
of these factors: Text
structure, coherence
and connection between
paragraphs, clarity of
the message, style, and
spelling
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Category Low quality

Average quality

High quality

There is no clear
structure, with an
introduction, a crux,
and a closing

Lack of incorrect use of
text connectors and/or
discourse markers

Regarding paragraphs,
one of these two hap-
pens:

a) The text has only one
or two paragraphs,
without clear internal
and external coherence
b) The text has many
very short paragraphs,
which makes it dif-
ficult to follow the
argument line

Text components: Struc-
ture and coherence/
connection between
paragraphs

Text components:
Sentences, vocabulary,
and punctuation

Sentences are too long
(over 40 words) or too
short. Excessive use of
text insertions within
sentences. Punctuation
is incorrect (e.g., lack
of commas, the break
the sentence)

Too many colloquial
expressions

Abuse of passive or
impersonal tenses

A structure is somehow
present (introduction,
crux, and closure) but
could be more clearly
delimited Connectors
are most of the times
used appro- priately.
However, there may
be one or more of
these flaws:

Same paragraph
includes different
unorganized ideas

Same idea in two para-

graphs when it could
be in one

The paragraph where
the argument is
developed is too long;
it could be divided

Connector/text markers
are misused

Most sentences are of
adequate length, with
a few too long or short
or incomplete

Punctuation is correct,
although there may be
a few mistakes

The vocabulary is
adequate, but different
terms are used to refer
to the central concept
of the text

Some colloquial expres-
sion may appear

There is a very clear
structure in the text:
including opening, argu-
ment crux and closing

Ideas are connected and
presented in well-organ-
ized paragraphs

Connectors and/or
discourse markers are
effectively used

The sentences are well
constructed, usually
following a simple
structure, in an active
language and a coherent
use of the verbs

Punctuation is correct

The vocabulary is
adequate, and the main
terms are used with
precision

Appendix B

Self-efficacy Questionnaire.

Writing of academic texts self-efficacy questionnaire
Express how capable or competent you feel about the following statements, using the

scale shown below:

0 1 2 3 4 5 6
Very strongly ~ Strongly  Rather Indifferent Rather agree ~ Strongly agree  Very strongly agree
disagree disagree  disagree

1st Occasion 2nd Occasion 3rd Occasion

I usually feel capable to write academic texts
When I write an academic text I know what steps to follow
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1st Occasion 2nd Occasion 3rd Occasion

I can write different types of texts following specific com-
municative purposes

When I write an academic text, I am able to apply the princi-
ples of coherence and cohesion between paragraphs

I am able to write clear texts, considering elements such as
the length of the sentences and the vocabulary used

Normally, I am able to quote and make the list of references
following APA standards

I am able to self-assess my own tasks

I am able to self-assess my own academic texts

Appendix C

Table 1 Descriptive statistics for
scores of positive and negative
emotions, and self-efficacy

Pre-assessment Before feed- After feed-
back back

M SD M SD M SD

Positive Emotions 492 164 518 170 586 194
Negative Emotions ~ 3.32 1.37  3.05 133 2.63 1.27
Self-efficacy 394 073 395 084 407 1.01

N=112
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