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Abstract

This study explored the effects of three factors (feedback occasion, type of
feedback, and year level) on self-efficacy and emotions when university students self-
assessed. 126 higher education students from three different year levels self-assessed
their performance on a writing task two times (before and after receiving feedback).
Self-efficacy and emotions were measured via self-report at three times (a baseline
before self-assessment, after self-assessment without feedback, and after self-
assessment with feedback). Feedback was provided in one of three conditions (rubric
vs. instructor’s feedback vs. combined) to which the participants were randomly
assigned. In general, rubric feedback showed the strongest effects on self-efficacy and
emotions (i.e., increased positive and decreased negative emotions). Year level was
significant for self-efficacy, showing that the effect of university schooling experience
enhances this variable. This study shows the impact that feedback has on self-efficacy
and emotions while self-assessing, with an especially positive effect for rubric feedback.

Keywords: self-assessment; self-efficacy; emotions; feedback; rubric; higher education.
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573 Self-assessment “involves a wide variety of mechanisms and techniques through
?(1) which students describe (i.e., assess) and possibly assign merit or worth to (i.e.,

:g evaluate) the qualities of their own learning processes and products” (Panadero et al.,

12 2016 p. 804). Self-assessment is central for autonomy and self-regulation (e.g.,

EZ Andrade, 2018) and has been shown to be a moderately strong predictor of students’

;g academic achievement (Brown & Harris, 2013; Yan et al., 2022), as well as self-

;; regulated learning and self-efficacy (Panadero et al., 2017; Yan, 2019). Feedback about
éi academic performance, a strong predictor of achievement (Hattie & Timperley, 2007,

25

;? Wisniewski et al., 2020), may have benefits for the validity and reliability of self-

;S assessment. However, how feedback about performance contributes to achievement

2(1) emotions and self-efficacy within self-assessment processes is little understood.

g% Additionally, self-assessment can be influenced by educational experience and expertise
22 in the task at hand (Brown & Harris, 2013; Falchikov & Boud, 1989), aspects that still
2573 need to be more systematically investigated. Therefore, this study aims to systematically
3(19) extend our understanding of the effects of feedback on self-efficacy and achievement

fé emotions in the context of self-assessment by tertiary students of three different year

jé levels.

46

47 Self-assessment and its educational importance

48

gg Self-assessment is a vital academic skill students need to develop as it has a

g; direct influence on students’ academic performance and it is a central element on

gi students’ self-regulation (Boud, 1995; Kostons et al., 2012; Yan et al., 2022).

gg Importantly, there is a distinction between formal and informal self-assessment, with the
gg former being instructionally led by the teacher on the students, and the latter happening
60
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as a natural process of the self-regulatory loop. Ideally, the first one will directly
influence the second one, probably the rationale under which teachers ask their students
to self-assess, but it is not always the case (for a detailed discussion on this Panadero &
Alonso-Tapia, 2013). For that reason, the more researchers understand the effects of
formal self-assessment, the better we will be able to integrate it in our courses.

Nevertheless, there are many aspects around self-assessment that remain
unexplored -“the black box of self-assessment”- and need to be investigated (Yan &
Brown, 2017). Importantly, we need to understand how students enact self-assessment,
meaning identifying the specific strategies and criteria they use when self-assessing, and
what are their reactions (Panadero et al., 2020, 2022). Also, there is limited research on
how feedback influences self-assessment; in other words, what students do when they
receive external feedback, how they include such information in their self-reflection,
and how their subsequent actions are impacted. Only with such knowledge we will be
able to tailor our self-assessment interventions, especially to help the students that
struggle the most developing the skill.

Crucially, self-assessment does not happen in a vacuum as it is influenced by the
instructional context (Boud, 1995; Harris & Brown, 2018; Tan, 2012), but this is also an
aspect we need to better investigate. Panadero and colleagues (2016) review identified
several key variables for which the effects of self-assessment have not been
systematically explored. In the next section we elaborate in the ones that will be
explored here which we believe to be of utter importance.

Potential educational influences on self-assessment: type of feedback, feedback
occasion and year level (educational experience)

The impact of feedback, an integral part of assessment, has not been sufficiently

studied. We adhere to the following definition:
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Feedback is information that includes all or several components: students’
current state, information about where they are, where they are headed and how
to get there, and can be presented by different agents (i.e., peer, teacher, self,
task itself, computer). This information is expected to have a stronger effect on
performance and learning if it encourages students to engage in active
processing (Lipnevich & Panadero, 2021 p. 25).

One of the key aspects of the definition is that feedback comes from different
agents that can be internal or external to the learner. Butler and Winne’s (1995) review
pointed out that self-regulated learners go through loops of internal feedback that get
adjusted through external feedback. Therefore, there is a crucial relationship between
students’ self-assessment and the external feedback they receive from other sources
(e.g., teachers).

Unfortunately, as mentioned earlier, there is little knowledge about the influence
of external feedback on students’ self-assessment. Actually, we only know of four
studies exploring the effects of external feedback on self-assessment actions (Panadero
etal., 2012, 2020, 2022; Raaijmakers et al., 2019). Three of the studies did not show
much promise for the effects of feedback on self-assessment as either the results were
mostly non-significant (Panadero et al., 2012) or even negative (Panadero et al., 2020;
Raaijmakers et al., 2019). However, the picture might be more complex as Panadero
and colleagues (2020, 2022) found different results using a similar aim in secondary
education and higher education students. In 2020 feedback reduced the use of both self-
assessment strategies and criteria in secondary education students, while in 2022
feedback enhanced university students’ self-assessment criteria and decreased self-
assessment strategy use. Some of the main differences between both studies were in

2020 the design was descriptive with no manipulation of the type of feedback while in
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2022 the design was a randomized controlled trial with three types of feedback (rubric
vs. instructor vs. combined). The present study is a continuation of the 2022 study as we
are analyzing new data from the same sample. Here we will explore the impact of
feedback occasion -i.e., performing self-assessment before receiving feedback and after
receiving feedback- and feedback type -i.e., rubric vs instructor vs combined- while
performing self-assessment in two new variables: self-efficacy and emotional reactions.
Next, we elaborate more on the reasons to study feedback in regard to self-assessment.

First, the impact of feedback can be evaluated by comparing how students enact
self-assessment before and after receiving feedback. To our knowledge, there are only
two previous studies investigating this matter which we already compared in the
previous paragraph (Panadero et al., 2020, 2022). The delivery of external feedback
seems then to have important effects on self-assessment that ask for further research to
help instructors on when they should deliver feedback when requiring or expecting
students to self-assess. We will have three measurement occasions of our dependent
variables -i.e., self-efficacy and emotions- to explore the feedback occasion effect. The
first measure will take place right after giving the instructions to the participants as to
have a baseline for their self-efficacy and emotions; followed by a second measure right
after the first self-assessment without feedback; and finished by a final third measure
right after the second self-assessment with feedback.

Secondly, feedback can be of very different types, so it is important to
understand if they have distinct effects on self-assessment. Historically, feedback
researchers have a special interest in “organizing, categorizing and describing different
aspects of feedback™ (Panadero & Lipnevich, 2022 p. 3), in what has been called
taxonomies or typologies of feedback. The rationale behind this is understanding if

different types (e.g., oral vs. written) produce better academic results. Here we will
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compare rubric vs. instructor vs. combined. Rubrics have been shown to have positive
effects on self-assessment interventions and academic performance (Brookhart & Chen,
2015), calibration (Hawthorne et al., 2017), and even stronger effects on performance
than other assessment tools such as exemplars (Lipnevich et al., 2014, 2022) or scripts
(Panadero et al, 2012). Instructor’s feedback is one of the most important influences on
academic achievement (Hattie & Timperley, 2007; Wisniewski et al., 2020) especially if
delivered in the form of comments (Koenka et al., 2019). Scholars have claimed that
instructor’s feedback is a key for self-assessment because students need to receive
feedback on their self-assessment practices, as well as their learning outcomes
(Andrade, 2018; Boud, 1995; Brown & Harris, 2014; Panadero et al., 2016). However,
the empirical evidence on this effect is limited and, to our knowledge, instructor’s
content feedback has not been compared to other types of feedback on their effects on
self-assessment. Understandably, it may be that the combination of a rubric and
instructor comments will be of greater value than either type of feedback alone, thus the
reason why our design also contains a combined condition. However, previous research
has demonstrated that a rubric alone had better results than combining a rubric with
exemplars (Lipnevich et al., 2014, 2022) and, therefore, the need to investigate the
effects of a combined condition. In sum, we will explore the effect of three types of
feedback (rubric vs. instructor vs. combined) in our participants’ self-efficacy and
emotions when they self-assess.

A final factor that could influence self-assessment and needs to be explored is
educational experience operationalized here as year level. Research shows that with
greater academic ability or performance, self-assessments are more likely to align with
the judgments of teachers or test scores (Barnett & Hixon, 1997; Brown & Harris,

2013). Part of the reason for this is that self-assessment is more complex for novices
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(Falchikov & Boud, 1989; Kostons et al., 2009, 2010). For example, Jax and colleagues
(2019) found that with higher content knowledge the accuracy of self-assessment
increased. Nonetheless, there is still a need to study in more detail the impact of
educational level and domain skill especially as there are only a few studies directly
exploring such influence. To our knowledge, only two studies have explored year level
differences on self-assessment (Panadero et al., 2020, 2022). The results of these two
studies could be summarized in that there are no effects of year level except for self-
assessment strategies in secondary students (Panadero et al., 2020). However, we will
continue exploring the effects of year level with the same data collection from Panadero
and colleagues (2022) but here focusing on the effects on self-efficacy and emotional
reactions.

Psychological covariates of Self-assessment: Self-efficacy and emotional reactions

Because self-assessment takes place within the mind and experience of an
individual, it is likely that such processes are limited by or assisted by other
psychological processes. Self-assessment coordinates with other self-related beliefs,
such as self-efficacy —i.e. perception of one’s own ability to perform in a particular task-
and self-regulation —i.e. cognitive, emotional, motivational and behavioral strategies
deployed to achieve the students’ learning goals (e.g., Sitzmann et al., 2012). Here we
will analyze the effects on self-efficacy and emotions.

The relationship of self-assessment and self-efficacy is based on the premise that
it is probably bidirectional and complex, influenced by a variety of factors such as the
learning context, student motivation, and individual differences among students. In
terms of the direction of the effects, it is supposed that effective self-assessment can
enhance self-efficacy, but at the same time self-efficacy might play a crucial role to

successfully implement self-assessment. When students accurately assess their own
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learning, they become more aware of their abilities and their progress. This can improve
their confidence in their own skills, thereby increasing their self-efficacy. Likewise,
students with higher self-efficacy may be more likely to engage in self-assessment, as
they believe in their ability to successfully monitor and evaluate their own learning.
This relationship has been attested in several studies. Yan and colleagues (2020) have
shown self-efficacy is a strong predictor of self-reported use of self-assessment. A meta-
analysis by Panadero et al. (2017) found a .73 effect size of self-assessment
interventions and self-efficacy. Winstone and colleagues (2021) found that self-efficacy
mediated the relationship between self-reported feedback use, which was greater among
students who scored high in mastery approach goals, performance approach goals, and
conscientiousness. Then, we need to start investigating the role of external feedback in
the relationship between self-assessment and self-efficacy as external feedback holds a
vital influence in self-assessment (Butler & Winne, 2019; Nicol, 2020). That was the
aim of Panadero and colleagues (2020) who found no significant differences in their
four factors’ main effects (year level x feedback occasion x subject x gender), and only
the interaction subject x feedback occasion resulted in a significant effect. Here we will
investigate the results on self-efficacy from the study performed by Panadero and
colleagues (2022) manipulating different feedback type, occasion, and year level.

The second psychological covariate of self-assessment that we will explore is
emotions, as there seems to exist a relationship. One of the conclusions from Sitzmann
et al.’s (2010) meta-analysis was that self-assessment had strong correlations with
motivation and satisfaction which are affective outcomes, in other words, related to
emotional reactions. In a similar vein, Panadero and colleagues (2017) found in their
meta-analysis that self-assessment interventions had a -.65 effect size on negative

maladaptive self-regulation, which is the one lead by negative emotions and avoidance
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goals. Based on these and the extensive work on achievement emotions (Pekrun et al.,
2002, 2018), it is highly likely that self-assessment depends on or contributes to
emotional state. Indeed, in a study of university students’ achievement emotions around
a mid-term test, it was only when students got their scores that there was a systematic
relationship to achievement emotions (Peterson et al., 2015). Therefore, we will also
explore the effects on emotional reactions of feedback occasion, feedback type, and year
level while performing self-assessment.
Research Aim and Questions

Our aim was to investigate the effects of feedback (occasion and type) on self-
efficacy and emotions in the context of self-assessment by university students from
different year levels. In order to accomplish this, we implemented a randomized
experimental design, examining two feedback occasions -i.e., before feedback and after
feedback-, three feedback conditions (rubric vs. instructor vs. combined) and three year
levels (1%, 2" and 3 university undergraduates). This arrangement served to identify
potential influences on the students' self-efficacy and emotional state during the self-
assessment process. Significantly, we measured our dependent variables three times to
establish a comprehensive baseline: prior to self-assessment, after self-assessment
before feedback, and following self-assessment after feedback had been provided.

The study was organized around two research questions (RQ) and the
corresponding hypotheses:
RQ1. What are the effects of feedback occasion, type of feedback, and year level on
self-efficacy when students self-assess?

Hla. Self-efficacy will increase along the feedback occasions as students will

increase their expertise in the task.
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H1b. When participants receive feedback, those who receive the rubric (rubric
condition) will show higher self-efficacy, as students will generate their own evaluation.

Hlc. Students in higher year levels will report higher self-efficacy levels due to
higher experience with the task.

RQ2. What are the effects of feedback occasion, type of feedback, and year level on
emotions when students self-assess?

H2a. Positive emotions will increase, and negative emotions will decrease along
the feedback occasions as students will increase their expertise in the task.

H2b. When participants receive feedback, those who receive the rubric (rubric
condition) will show more positive emotions and less negative emotions as students will
generate their own evaluation.

H2c. Students in higher year levels will report higher positive emotions and
lower negative emotions due to higher experience with the task.

Method

This study employed a randomized control trial with a between-subjects design.
As the university Ethics Committee did not grant permission for a control group, there
was 'no treatment' control group, and the participants were randomly assigned to one of

three alternative treatments. The procedure can be found in Figure 1.

Figure 1
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Experimental procedure

Students performed The instructor

1
! Pre-experimental Seminar on academic _ L ___
N :—> i —> task —> assessed and graded 1

(written essay) the essays !

""""" 1 )
i ! Self-assessment Instructions to the 15! measure self-efficacy
_ _>: Experimental interview +| participants for self- and emotional reactions
phase 1 (This data will not be ”| assessment and think via questionnaires
T |anaIyzed in this publication) aloud (baseline)
Pre self-assessment
First self-assessment, before feedback
Self-assessment 2" measure selt-efficacy
L————> written essay without —>| and emotional reactions
feedback via questionnaires
Think aloud Before feedback
Second self-assessment, after feedback
Self-assessment 3'd measure self-efficacy
» Feedback provided —> written essay with —| and emotional reactions
feedback via questionnaires
Depending on the Think aloud After feedback
experimental condition

a) Rubric

b) Instructor feedback

¢) Combined

Sample

The participants were 126 undergraduate psychology students (88.1% females)
across first, second and third year of study (34.9%, 31.7%, and 33.3%, respectively)
randomly assigned to one of three feedback conditions: rubric only (n = 43), instructor
feedback (n = 43), and rubric + instructor feedback combined (n = 40). This is a
convenience sample of volunteers from the university where the first author worked.
Participants received credit in accordance with the faculty volunteering programme. We
carried out a sensitivity analysis (G*Power 3.1.9.2; Faul et al., 2007) fora 3 x 3

ANOVA with a within-between interaction. Given a risk level of oo =.005, and a
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statistical power of 1 - B = .800, the current sample size would allow to detect an effect
size f=0.127. For a 3 x 3 ANOVA between factors, this effect size would be /= 0.314.
Data Collection and Instruments

Students’ self-efficacy questionnaire (Appendix A). This instrument was created ad-hoc
to measure students’ perceptions of efficacy when writing an academic text. It consisted
of eight items, using a seven-point rating scale ranging from 0 “absolutely disagree” to
6 “absolutely agree”. The internal consistency of this instrument was computed for all
three measurement moments: pre self-assessment, o = .78; before feedback, a = .80; and
after feedback, a = .87. To confirm the subjacent unidimensional structure of the
questionnaire, we carried out a confirmatory factor analysis (CFA). As the assumption
of multivariate normality was not met (Mardia Skewness = 181.21, p <.001; Mardia
Kurtosis = 1.89, p = .059), a diagonally weighted least squares (DWLS) estimation
method was used. Of the several fit indices employed, all but SRMR exceeded the
recommended values (Chau, 1997; Schreiber et al., 2006): y2/df = 1.600; RMSEA =
.075,90% CI [.013, .121]; CFI1=.981; TLI =.974; SRMR = .097. Furthermore, the
model showed positive item factor loadings (ps < .001), ranging from .375 to .807.
Emotions questionnaire (Appendix B). This instrument was created for this study,
adopting 10 basic emotions from Pekrun et al. (2002); that is, four positive emotions
(i.e., joy, hope, pride, relief) and six negative emotions (i.e., anxiety, nervousness,
embarrassment, sadness, boredom, and anger). Participants answered in a scale from
very low intensity (1) to maximum intensity (10). We used CFA to confirm that the
underlying structure of the questionnaire consisted of two correlated factors (positive
emotions and negative emotions). Once again, we utilized the DWLS estimation method
due to the non-normal multivariate distribution (Mardia Skewness = 647.16, p < .001;

Mardia Kurtosis = 6.99, p <.001).
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The fit indices were y*/df = 1.300; RMSEA = .051, 90% CI [.000, .090]; CFI =
975; TLI=.967; SRMR = .093. The factor analysis results revealed that the positive
emotions factor exhibited significant and positive item factor loadings (ps <.001),
ranging from .668 to .811. Similarly, the negative emotions factor displayed positive
item factor loadings (ps <.050), ranging from .250 to .828. However, the item
corresponding to "anger" had a non-significant factor loading ( = .184, p = .040). The
correlation between the two factors was also non-significant, » = -.214, p = .065.
Though the items were described individually, we calculated reliability indices for
positive emotions (o = .93) and negative emotions (a = .90).
Rubric (Appendix C). The rubric was built from experts’ writing models. It comprises
the following assessment: (1) writing process, (2) structure and coherence, and (3)
sentences, vocabulary and punctuation. The rubric presents three performance levels:
low, average, and high. As these criteria was scored independently the rubric is analytic.
Instructor’s feedback (Appendix D). The teacher offered written feedback on every
essay, utilizing identical categories as those in the rubric. Regarding the "writing
process" criterion, which wasn't entirely evident to the instructor, feedback was given
by indicating whether certain strategies, like planning, were evident in the work.
Alongside this, a grade between 0 to 10 points was assigned. The assessment of all
essays was conducted by the second author, while the first author assessed a third of the
essays, resulting in complete alignment with the rubric categories.
Procedure

This randomized experiment is part of a larger study; this report focuses on the
specific effects on self-efficacy and emotional reactions as measured via self-report (See
Figure 1). First, the participants attended a three hours group seminar on academic

writing. At the end of the seminar, the students had to write a short essay answering the
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question: “Why is the psychologist profession necessary?”. This topic was directly
connected to the participants’ psychology programme. The participants wrote their
essays on the computers and sent it to the research team. This essay did not have
implications outside of the research experiment, but we emphasized its utility for the
students’ academic perspective of the programme.

Days later, during the experimental phase, participants visited the laboratory
setting individually, where they engaged face-to-face with one of the authors (second,
third or fourth author) who used the same guide notes to ensure consistency and
comparability among participants' experiences. First, participants were interviewed
about their self-assessment practices by replying to questions exploring three main
themes: (1) self-assessment training, (2) self-assessment processes, and (3) use of
feedback for self-assessment. These data are not presented in this paper. Secondly,
participants were provided with verbal instructions on how to self-assess their previous
essay. These instructions were delivered by one of the authors who read the following
text:

“You are going to perform two types of self-assessment. In the first one, I

am going to give you back the essay you wrote in the writing workshop.

You have to self-assess it, that is, evaluate your essay. Do everything you

consider necessary during that self-assessment: strategies, techniques, etc.

Remember that, according to the workshop content, you have to assess the

quality of your text and explain why you believe it is of that quality”.

The researcher also wrote instructions to instruct the participants to think aloud,
verbally reporting their thoughts, emotions, and motivational reactions as asked in the
oral instructions. And, third, the participants filled the self-efficacy and emotions

questionnaires.
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Then students self-assessed their essays in the original form, in other words,
without any feedback. To ensure that they remembered the instructions and in case they
wanted to check what they were supposed to do we gave them a sheet containing the
following information:

“The objective of this task is for you to self-assess your essay based on the

recommendations given during the seminar. To do this, take into account

the different aspects that the professor has indicated as relevant for

academic writing.”

Purposefully, we did not set any limits, characteristics or give any indications to
the students in terms of what their self-assessment should entail. The rationale was to
observe the “natural occurrence” of self-assessment. Immediately after finishing the
self-assessment, participants filled out the self-efficacy and achievement emotions
scales a second time.

Then, participants were given feedback according to the condition they had been
assigned to. In the rubric condition, participants received the rubric described in the
previous section (Appendix C). In the instructor’s feedback condition, participants
received written feedback from the seminar instructor, also described in the previous
section (Appendix D). In the combined condition, participants received both the rubric
and instructor’s feedback.

After reading the feedback, the participants were asked to self-assess again and
reminded they had the instructions in the sheet given before their first self-assessment.
Then they repeated the self-assessment while thinking aloud. Once they finished, they
completed the self-efficacy and emotion questionnaires for the third time.

Data Analysis
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We first computed the mean scores of the self-efficacy questionnaire, as well as
the positive and negative emotions from the emotion questionnaire for each subject.
Next, we conducted descriptive statistical analyses on these outcome variables. No
missing values were found in our dataset. To study the effect of the factors (feedback
occasion, condition, and year level) on self-efficacy and emotions three-way ANOVAs
(mixed, as feedback occasion was a within-subjects factor) were calculated. The
assumptions for the ANOVAs were previously checked, using Shapiro-Wilk tests and
normal Q-Q plots for normality, and Levene tests for homoscedasticity. In the Feedback
occasion x Condition x Year level on self-efficacy ANOVA, 3 out of 27 Shapiro-Wilk
tests were significant. However, even in those cases, the normal Q-Q plots exhibited a
reasonable fit to the reference diagonal. When the dependent variable was the mean of
positive emotions, 5 out of 27 Shapiro-Wilk tests were significant. Nonetheless, the
corresponding Q-Q plots demonstrated an adequate fit to a normal distribution. For the
dependent variable of mean negative emotions, 2 out of 27 Shapiro-Wilk tests were
significant. Once again, the Q-Q plots showed a good fit to a normal distribution.
Concerning homoscedasticity, the Levene's tests were not significant (ps > .05) when
conducting the ANOV As for positive emotions and negative emotions. However, in the
third measurement of self-efficacy (after feedback), the Levene's test was significant,
F=2.12, p=.039. This indicates a minor violation of the assumption of
homoscedasticity, but ANOVA is fairly robust when sample sizes are equal.
Nonetheless, we must interpret the findings with this consideration in mind.

For significant main effects, we used post hoc testing with Bonferroni correction
for multiple comparisons. For significant interaction effects, simple effects were
computed. For the confirmatory factor analysis (CFA) of the instruments shown in Data

Collection and Instruments, we utilized R and the packages lavaan (version 0.6-3,
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Rosseel, 2012), and MVN (Korkmaz et al., 2014). Additionally, we employed SPSS 25

for all other analyses. The significance level for all inferential tests was set at o = .050.
Results

RQ1. What are the effects of feedback occasion, type of feedback, and year level on

self-efficacy when students self-assess?

A three-way mixed ANOVA was carried out to assess the effects of feedback
occasion, condition, year level, and the interactions between them, on the self-efficacy
scores (see Tables 1 and 2 for descriptive statistics).

Table 1

Descriptive Statistics for Self-Efficacy Scores, by Condition and Feedback Occasion

Pre self-assessment Before feedback After feedback

Condition n M SD M SD M SD

Rubric 43 3.76 0.68 3.86 086 416 0.84

Instructor’s feedback 43 3.98 0.74 3.80 0.81 374 1.01

Combined 40 3.88 0.75 3.92 0.72  4.00 1.01

Total 126  3.87 0.72 3.86 0.80 396 0097
Table 2

Descriptive Statistics for Self-Efficacy Scores, by Year Level and Feedback Occasion

Pre self-assessment Before feedback After feedback
Year level n M SD M SD M SD
First year 44 3.65 0.69 3.70 0.73 372 1.04
Second year 40 3.82 0.73 3.75 0.87 394 0.89
Third year 42 4.16 0.66 4.13 0.74 424 0.89
Total 126  3.87 0.72 3.86 0.80 396 0.97

Table 3 shows the ANOVA tests summary for main effects and interactions.

Table 3

ANOVA Summary Table for Self-Efficacy Scores.
Effect F df p n?
Condition 0.151 2,115 .860 .003
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Year level 3586 2,115 .031 .059
Feedback occasion 0.062 2,114 940 .001
Condition x Year level 0374 4,115 .827 .013
Feedback occasion x Condition 3.548 4,230 .008 .058
10 Feedback occasion x Year level 0.706 4,230 .589 012
12 Feedback occasion x Condition x Year level 0.858 8,230 .553 .029

oNOYTULT D WN =

16 No significant effect was found for Feedback occasion. A significant Feedback
18 occasion x Condition interaction was observed. This interaction was interpreted
computing the simple effects: Within each feedback occasion, there were no significant
23 differences between conditions. However, in the rubric condition, the mean of self-

25 efficacy scores is higher after feedback than before feedback (p =.01) and pre self-
assessment (p < .01) occasions. In the other two conditions, no differences were found
30 between feedback occasions (Figure 2).

32 Figure 2

34 Self-Efficacy scores, by Condition and Feedback occasion.
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We found a significant effect of year level (a 5.9% of the variance of the scores
can be accounted for the year level). The mean self-efficacy scores for the three year
levels (Table 2) showed a significant difference in self-efficacy scores between the first-
and third-year level (p = .03 in the post hoc tests). No significant effect was found for
the interactions where year level was involved: Condition x Year level; Feedback
occasion x Year level; and Feedback occasion x Year level x Condition.

Hypothesis 1a and 1b were partially supported. As expected, students using a
rubric showed higher levels of self-efficacy when they received feedback than before.
However, this increase was not observed in the other conditions. Hypothesis 1c was
supported by the data. The more experienced students showed higher self-efficacy

scores than the less experienced ones.
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RQ2. What are the effects of feedback occasion, type of feedback, and year level on

emotions when students self-assess?

Descriptive statistics of positive and negative emotions are reported for feedback

condition (Table 4) and year level (Table 5) on each occasion of self-report.

Importantly, we report the results for the individual emotions (e.g., joy, anxiety) in

Appendix E and F, in case the reader wants to explore such data.

Table 4

Descriptive Statistics for Scores of Positive and Negative Emotions Assessed, by

Condition and Feedback Occasion

Pre-

Before feedback  After feedback
assessment

Emotions Condition M SD M SD M SD
Rubric 472  1.63 5.16 1.64 6.51 1.83

. Expert’s feedback 4.85 1.83 4.85 1.94 5.13 2.11

Positive .

Combined 539 1.50 5.67 1.54 6.01 1.72

Total 498 1.67 5.22 1.74 5.88 1.97

Rubric 3.14 1.08 2.82 1.12 2.15 0.95

Negati Expert’s feedback 3.04 1.24 2.95 1.16 2.82 1.17
CEIVE  Combined 284 128 254 124 224 112
Total 3.01 1.20 2.78 1.17 2.41 1.12

N = 126; nrubric = 43; NExperts feedvack = 435 Rcombined = 40. Positive emotions: Joy, Hope,
Pride, Relief. Negative emotions: Anxiety, Nervousness, Embarrassment, Sadness,

Boredom, Anger.

Table 5

Descriptive Statistics for Scores of Positive and Negative Emotions Assessed, by Year

Level and Feedback Occasion

Pre-assessment  Before feedback After feedback
Emotions  Year level M SD M SD M SD
First year 484 1.61 5.27 1.76 5.85 2.25
. Second year 5.06 1.73 5.22 1.73 5.99 1.88
Positive .
Third year 5.05 1.72 5.16 1.77 5.81 1.78
Total 4.98 1.67 522 1.74 5.88 1.97
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First year 3.02 1.29 2.69 1.28 2.36 1.28
Negative Second year 2.89 1.09 2.74 1.10 2.36 0.99
gatv Third year 3.11 1.21 2.90 1.15 2.50 1.07
Total 3.01 1.20 2.78 1.17 2.41 1.12

N =126; nistyear = 44; Nongyear = 40; n3qyear = 42. Positive emotions: Joy, Hope, Pride,

Relief. Negative emotions: Anxiety, Nervousness, Embarrassment, Sadness, Boredom,

Anger.

Positive emotions exhibited statistically significant effect based on Condition x

Feedback occasion interaction (Table 6 and Figure 3). We computed the simple effects

and found some significant differences to interpret this interaction. Within the third

measurement occasion (after feedback), the rubric group scored higher than the

instructor's feedback group (p =.005). In addition, within the Rubric group, we

observed significant differences in positive emotions over time (pre self-assessment -

before feedback, p = .003; pre self-assessment - after feedback, p <.001; before

feedback - after feedback, p <.001).
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Table 6
ANOVA Summary Table for Scores of Positive and Negative Emotions.

Effect F df p n?

oNOYTULT D WN =

Condition 2.233 2,117 .112 .037
10 Year level 0.047 2,117 .954 .001
11 Positi Feedback occasion 18.367 2,116 <.001 .241
12 OSIEIVE "~ ndition x Year level 1265 4,117 288 .041
13 emotions . ..
14 Feedback occasion x Condition 4.968 4,234 .001 .078
15 Feedback occasion x Year level 1.054 4,234 380 .018

16 Feedback occasion x Condition x Year level 0.546 8,234 .821 .018

18 Effect F df p n?

19 Condition 1363 2,117 260 .023
21 Year level 0.246 2,117 .782 .004
22 Negati Feedback occasion 24.626 2,116 <.001 .298
23 egatve o ndition x Year level 0.477 4,117 .753 .016
24 emotions 4 .
25 Feedback occasion x Condition 3.637 4,234 .007 .059
26 Feedback occasion x Year level 0.649 4,234 .628 .011

Feedback occasion x Condition x Year level 0.146 8,234 997 .005
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Mean Scores of Positive Emotions, by Condition and Feedback Occasion
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We found similar results on negative emotions: significant Condition x

Feedback occasion interaction (Table 6 and Figure 4). We found the following simple

effects: Within the third measurement occasion (after feedback), the rubric group scored

lower than the instructor's feedback group (p = .021). Within the Rubric group, we

observed significant differences in negative emotions over time (pre self-assessment -

before feedback, p = .002; pre self-assessment - after feedback, p <.001; before

feedback - after feedback, p <.001). Finally, in the combined group, we observed

significant differences between pre self-assessment - before feedback, p = .003; and

between pre self-assessment - before feedback, p <.001) (but not before feedback -

after feedback, p = .070).
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Figure 4

Mean Scores of Negative Emotions, by Condition and Feedback Occasion
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Hypothesis 2a was supported for positive emotions (students' scores increased
41 with each feedback occasion) and for negative emotions (students' scores decreased).
43 Hypothesis 2b was supported. As expected, when they had received feedback, students
using a rubric showed higher positive emotions and lower negative emotions than the
48 students receiving the instructor's feedback. The data did not support hypothesis 2c.

50 Year level had no significant effect on either positive or negative emotions.

Discussion

55 This study explored the effects of three factors (i.e., feedback occasions, type of
57 feedback, and year level -educational experience-) on self-efficacy and emotions when

59 students self-assessed. The majority of our hypotheses were supported. To summarize
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the findings, feedback conditions had similar scores for self-efficacy and emotions
especially at the two first occasions of measurement. However, after feedback, self-
efficacy and achievement emotions seemed to be more positive primarily in the rubric
condition. Additionally, the small effect of year level on self-efficacy was independent
of feedback condition, suggesting that greater experience and academic success are
likely causes of this effect. Next, we will independently discuss the theory and previous
research evidence regarding the two research questions.

Self-efficacy is highly connected with self-assessment as (a) self-efficacy is a
self-assessment of one’s own ability and (b) to evaluate and judge their efficacy
students need some type of assessment of their own performance. One of the main
claims has been that self-assessment might increase self-efficacy as students feel more
competent being able to evaluate their own progress, an area of research largely
explored in combination with the use of rubrics (e.g., Andrade et al., 2009). Such is the
importance of the empirical evidence of this relationship that even a previous meta-
analysis explored the effects of self-assessment interventions in the enhancement of
self-efficacy, finding a d = .73 as a general effect size and also that self-efficacy
increases more among girls (Panadero et al., 2017). This effect is logical because
practicing self-assessment seems to be a contributor in the enhancement of self-efficacy.
Now, what is the comparison of our results with similar previous research?

First, the interaction of feedback occasion and feedback type was significant
which makes sense as only in the last measurement occasion (i.e., after feedback) the
participants received different interventions. While no significant differences were
observed in the pre-assessment and pre-feedback stages, indicating equal conditions
prior to the intervention, the situation changed post-intervention. After the participants

received various types of feedback, the rubric-based feedback demonstrated a positive
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impact. Regarding the rubric positive effect on self-efficacy, this effect has been found
in previous studies (e.g., Panadero et al., 2012), however other studies have not found
significant effects (e.g., Andrade et al., 2009). When it comes to the effects of feedback
occasions, this has been barely studied previously, and we only know of one study in
which the feedback occasion was not significant (Panadero et al., 2020).

Importantly, our interventions from 2020 and the current one were brief, each
lasting less than one hour. Thus, the length of the intervention could have influenced
our results along with other factors such as the educational experience of the
participants. For that reason, we also explored the effect of year level. Here we found
that the most experienced students, expected to have greater domain knowledge for the
writing task, reported higher self-efficacy in contrast with our results from 2020 with
were no effect was found (Panadero et al., 2020). However, there are two important
differences between both studies. First, our participants were university students and the
ones in 2020 were secondary education students. And second, probably even more
important, in 2020 participants performed different Spanish and mathematics activities
in each year level, while in the present study the three year levels performed the same
task. In general, our results somewhat contradict the main trend of academic self-
efficacy decreasing as students’ progress in the educational system (Pajares, 2008).
Nevertheless, research has shown that self-assessment realism can be greater for
students with greater expertise in a domain (Boud & Falchikov, 1989), hence it is highly
likely that greater academic opportunities and success contribute to positive increases in
self-efficacy in self-assessment as students age through the system.

Regarding the effects of self-assessment on emotions, theory indicates that self-
assessment can generate stronger effects on emotional and motivational reactions than

on cognitive processes (Sitzmann et al., 2010). This is logical as a large part of
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assessing one’s own work is dealing with uncertainty, success or failure, all relating to
emotional reactions. Our results also showed that rubrics in interaction with feedback
occasion is the most powerful intervention of the three, even than the combination of
rubrics and instructor’s feedback. The rubric appears to have served as an external
regulatory tool, mitigating the emotional impact of self-assessment on students. This
effect may be attributed to students having the opportunity to reflect on performance
criteria and levels encapsulated in the rubric during their self-assessment, even in the
absence of externally produced feedback. This finding resonates with previous research
(Andrade & Du, 2007; Panadero et al., 2013, 2014). With respect to academic year
level, it was observed that the most experienced students reported higher levels of
negative emotions. This could likely be due to a more stringent and ambitious self-
assessment approach, driven by their ability to attain higher performance levels and
more precise self-evaluation (Dochy et al., 1999; Yan et al., 2020).

An interesting result is that the combined condition —i.e., rubric and instructor’s
feedback- was not superior to the instructor alone condition. We hypothesize two
reasons. First, it could be that the students experience a high cognitive load as previous
research has found when rubrics and exemplars are combined (Lipnevich et al., 2022).
Thus, when the participants received the instructor’s feedback and the rubric, they had
to process two sources of information which might have cost the students to remain at
the same self-efficacy and emotional levels. Second, it could be that the instructor’s
feedback negative influence prevails even in combination with a rubric. At the end, self-
assessment based on a rubric is less confrontational than receiving external feedback,
and such might have provoked lower self-efficacy and worse emotional reactions when
facing written feedback from the instructor.

Limitations and Future Lines of Research
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First, this study is a small-scale experimental study situated in one Spanish
university. Further, the study took place within one discipline (psychology) and one
type of academic activity (writing an essay). Hence, applicability to other sites,
disciplines, or kinds of activity is unknown. Second, the lack of a control group is much
less a concern, given that alternative treatments rather than null treatments were
contrasted, but should also be kept in mind. Third, the participants received feedback
only about their essays, not about the validity or realism of the self-assessment itself;
perhaps feedback about the self-assessment might have led bigger effects on the quality
of achievement emotions and self-efficacy (e.g., Andrade, 2018; Panadero et al., 2016).

We want to point out two future lines of research: (a) the use of technology such
as physiological reaction equipment (Azevedo et al., 2018) would allow us to reach a
deeper, objective and real time understanding of neuro-emotional and motivational
reactions; and (b) it seems important to determine if there are differences in how
students of different genders respond to different kinds of feedback.

Conclusions

In conclusion, it appears that rubric-based feedback contributes to gains in
positive emotions and reductions in negative emotions along with increased self-
efficacy. It is important to remark that rubrics present features that might help university
students to feel more capable and at ease such as clear criteria and performance levels to
which they can anchor their own performance and evaluative judgment expressed as
self-assessment. Rubrics have shown a positive outcome here to contribute positively to
student emotional responses and self-efficacy when self-assessing. Additionally, more
experienced students obtained better self-efficacy while self-assessing, with no changes
on positive emotions, and an increase of negative emotions.
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Appendix A: 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 . Strongly Very strongly
disagree disagree disagree Indifferent Rather agree agree agree
Ist 2nd 3rd
Occasion | Occasion | Occasion

[ usually feel capable to write academic texts

When I write an academic text | know what steps to
follow

I can write different types of texts following specific
communicative purposes

When I write an academic text, I am able to apply the
principles 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
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Appendix B: Emotions questionnaire

ACADEMIC EMOTIONS QUESTIONNAIRE

oNOYTULT D WN =

Indicate the intensity in which you are experiencing the following emotions at this time. 1
indicates very low intensity, and 10 maximum intensity.

12 Emotions Ist 2nd 3rd
13 Occasion | Occasion | Occasion

Happiness

Hope

24 Pride

28 Relief

32 Anxiety

36 Nervousness

40 Shame

44 Sadness

48 Boredom

52 Anger
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Appendix C. Rubric
CATEGORY | LOW QUALITY AVERAGE QUALITY HIGH QUALITY
Writing I started writing the text without planning what I 2 options: Before writing, I thoroughly planned what I
process wanted to write. [ have hardly reread what I was a) Before writing, I have planned what I wanted to wanted to tell and how I was going to do it. I
writing and, when I finished, I have not reviewed the | communicate. At the end, I have hardly reviewed the | reviewed while I was writing and, at the end, |
text or [ have only looked for misspellings. text or [ have only looked for misspellings. also reviewed the full text at least once.
b) I started writing without thinking much about what | While reviewing, I looked for all or some of
I wanted to tell. However, I reviewed the text several | these factors: Text structure, coherence and
times, looking for all or some of these factors: Text connection between paragraphs, clarity of the
structure, coherence and connection between message, style, and spelling.
paragraphs, clarity of the message, style, and spelling.
Text There is no clear structure, with an introduction, a A structure is somehow present (introduction, crux There is a very clear structure in the text:
components: | crux, and a closing. and closure) but could be more clearly delimited. including opening, argument crux and closing.
Structure & Lack of incorrect use of text connectors and/or Connectors are most of the times used appropriately. Ideas are connected and presented in well-
coherence discourse markers. However, there may be one or more of these flaws: organized paragraphs.
/connection Regarding paragraphs, one of these two happens: Same paragraph includes different unorganized ideas. | Connectors and/or discourse markers are
between a) The text has only one or two paragraphs, without | Same idea in two paragraphs when it could be in one. | effectively used.
paragraphs clear internal and external coherence. The paragraph where the argument is developed is too
b) The text has many very short paragraphs, which long; it could be divided.
makes it difficult to follow the argument line. Connector/text markers are misused.
Text Sentences are too long (over 40 words) or too short. | Most sentences are of adequate length, with a few too | The sentences are well constructed, usually
components: | Excessive use of text insertions within sentences. long or short or incomplete. following a simple structure, in an active
Sentences, Punctuation is incorrect (e.g. lack of commas, the Punctuation is correct, although there may be a few language and a coherent use of the verbs.
vocabulary & | break the sentence). mistakes. Punctuation is correct.
punctuation. Too many colloquial expressions. The vocabulary is adequate, but different terms are The vocabulary is adequate, and the main

Abuse of passive or impersonal tenses.

used to refer to the central concept of the text.
Some colloquial expression may appear.

terms are used with precision.
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Appendix D. Instructor feedback (three samples)
GRADE: 3,5

The text structure has important flaws. It does not follow a coherent argument; on the
contrary, ideas change abruptly in each paragraph. For instance, any of the first three
paragraphs could actually be the introduction paragraph because each of them present
different ideas as it was the introduction. Later, in the argument crux there are several
ideas without connection. Finally, the previous to the last paragraph seems to be closing
the text but, nonetheless, there is an additional paragraph after it. Furthermore, that
previous to the last paragraph includes a new idea (about the methodology), which has
not been mentioned before and it could be used as an argument in favour of Psychology.

To sum, even though a central message can be perceived (the multiple areas of
application of Psychology), it is not developed nor transmitted effectively. Regarding
grammar, highlighted in the text there are mistakes and comments in the footnotes.

GRADE: 6,5

The text has a quite clear structure, with a paragraph of introduction, three for crux and
a closing paragraph. However, there are two arguments in the introduction, and one of
them is not developed in order to refute it (the skepticism of certain people). In addition,
the last paragraph includes a new idea that has not been discussed before and it does not
recap and finish with the main message to be transmitted. In general, there is a correct
use of connectors and discourse markers.

Regarding the style and grammar, in general, the construction of the sentences is
correct, and the vocabulary is appropriate. Nevertheless, there are some mistakes in the
sentence construction and some limitations in the vocabulary selection, which are
highlighted in the text and commented in footnotes.

GRADE: 9

The text has an adequate argumentative structure, with and introductory paragraph, four
for the argument crux and a closing paragraph. Connectors and discourse marks are
properly used.

Regarding the text style, it is correct considering the vocabulary, the use of punctuation
marks and the sentence construction. There are some minor mistakes highlighted in the
text and commented in footnotes.
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Appendix E. Descriptive Statistics for Scores of Individual Positive and Negative

Emotions Assessed, by Condition and Feedback Occasion

40

Pre-assessment Before feedback After feedback

Emotions Condition M SD M SD M SD
Rubric 521 195 544 1.94 6.74 2.08
Joy Expert’s feedback 5.51  2.07  5.40 215 572 231
Combined 6.15 149 633 1.54 683 1.71
Rubric 498 191 495 203 628 2.06
Hope Expert’s feedback 5.02 236  4.72 246  5.02 257
Combined 560 191 5.70 200 588 222
Rubric 442 200 4.63 201 621 229
Pride Expert’s feedback 4.56  2.03  4.42 222 467 256
Combined 523 2.03 538 201 553 234
Rubric 428 224 5.60 211 6.81 1.97
Relief Expert’s feedback 4.33 1.86  4.88 206 5.09 241
Combined 460 2.18 5.28 200 583 221
Rubric 3.86  1.79 340 1.77 242 1.61
Anxiety Expert’s feedback 3.53  2.19  3.37 1.95 312 1.87
Combined 338 1.89  3.00 1.85 238 141
Rubric 523 193 447 2.10  3.02 1.99
Nervousness  Expert’s feedback 4.65 2.38  4.56 224 384 2.01
Combined 435 217 3.5 1.89  3.08 1.90
Rubric 430 230 4.16 231 3.09 219
Embarrassment Expert’s feedback 4.58  2.31 4.70 2.18 440 221
Combined 378 236  3.35 233 313 228
Rubric 1.74 124 1.63 1.00 149 0.94
Sadness Expert’s feedback 1.70  1.10 1.65 1.04 214 1.77
Combined 215 159  2.08 146 195 1.50
Rubric 2.14 151 1.81 1.28 1.53  0.88
Boredom Expert’s feedback 2.35 1.57  2.05 1.36 1.95 1.33
Combined 220 1.52 1.85 1.27 1.78 1.25
Rubric 1.28 0.70  1.28 0.81 1.25  0.69
Anger Expert’s feedback 1.27  0.81 1.24 0.80 1.41  1.07
Combined 1.08  0.27 1.08 027 1.03 0.16

N= 1269 NRubric = 43, NExpert's feedback — 43, Ncombined = 40.
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1

2

3 Appendix F. Descriptive Statistics for Scores of Individual Positive and Negative
: Emotions Assessed, by Year Level and Feedback Occasion

6

7

g Pre-assessment Before feedback After feedback
10 Emotions Year level M SD M SD M SD
n First year 545 204 570 2.02 630 248
}g Joy Second year 5.68 190 560 202 658 1.88
14 Third year 571 1.74  5.81 1.80 640 1.90
15 First year 527 209 520 218 582 248
}? Hope Second year 525 1.86 518 205 585 2.13
18 Third year  5.05 227 4095 240 550 241
19 First year 434 1.89 4.61 209 534 265
;‘1) Pride Second year 4.75 2.03 480 203 538 2.55
22 Third year  5.10 2.15 498 223 569 223
23 First year 427 215 555 215 593 256
;‘5‘ Relief Second year 4.58 206 530 196 6.18 2.17
26 Third year 436 2.08 490 206 564 2.15
27 First year 345 195 289 1.74 248 1.68
;g Anxiety Second year 3.50 2.04  3.30 190 245 1.63
30 Third year  3.83 1.92  3.62 1.90 3.00 1.67
31 First year 486 239 427 237 323 224
gg Nervousness Second year 4.63  2.12 4.10 2.02 325 192
34 Third year  4.76  2.05  4.43 190 348 1.81
35 First year 441 251 395 236 334 240
g? Embarrassment Second year 4.15 2.29  4.35 229 393 231
38 Third year 4.12 221 398 233 340 2.15
39 First year 1.66 1.16 1.59 1.06 191 1.65
j? Sadness Second year 1.80 1.07 1.85 1.08 175 1.4
4 Third year  2.12  1.66  1.90 1.39 190 1.46
43 First year 225 159 193 1.39 1.80 1.17
2‘5‘ Boredom Secondyear 1.88 136 163 1.05 150 091
46 Third year  2.55 1.56 2.14 1.39 195 136
47 First year 1.25  0.71 1.28 082 130 0.88
48 Anger Second year 1.14  0.42 1.06 0.23 1.17  0.56
Pt Thirdyear 123 074 126 079 123 081
51 N= 126, NistYear = 44= NondYear = 409 N3rdyear — 42.

52

53

54

55

56

57

58

59

60
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Abstract

This study explored the effects of three factors (feedback occasion, type of

oNOYTULT D WN =

feedback, and year level) on self-efficacy and emotions when university students self-
10 assessed. 126 higher education students from three different year levels self-assessed
their performance on a writing task two times (before and after receiving feedback).

15 Self-efficacy and emotions were measured via self-report at three times (a baseline

17 before self-assessment, after self-assessment without feedback, and after self-
assessment with feedback). Feedback was provided in one of three conditions (rubric
27 vs. instructor’s feedback vs. combined) to which the participants were randomly

24 assigned. In general, rubric feedback showed the strongest effects on self-efficacy and
26 emotions (i.e., increased positive and decreased negative emotions). Year level was
significant for self-efficacy, showing that the effect of university schooling experience
31 enhances this variable. This study shows the impact that feedback has on self-efficacy
33 and emotions while self-assessing, with an especially positive effect for rubric feedback.

Keywords: self-assessment; self-efficacy; emotions; feedback; rubric; higher education.
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Feedback and year level effects on university students’ self-efficacy and emotions
during self-assessment: Positive impact of rubrics vs. instructor feedback

Self-assessment “involves a wide variety of mechanisms and techniques through
which students describe (i.e., assess) and possibly assign merit or worth to (i.e.,
evaluate) the qualities of their own learning processes and products” (Panadero et al.,
2016 p. 804). Self-assessment is central for autonomy and self-regulation (e.g.,
Andrade, 2018) and has been shown to be a moderately strong predictor of students’
academic achievement (Brown & Harris, 2013; Yan et al., 2022), as well as self-
regulated learning and self-efficacy (Panadero et al., 2017; Yan, 2019). Feedback about
academic performance, a strong predictor of achievement (Hattie & Timperley, 2007,
Wisniewski et al., 2020), may have benefits for the validity and reliability of self-
assessment. However, how feedback about performance contributes to achievement
emotions and self-efficacy within self-assessment processes is little understood.
Additionally, self-assessment can be influenced by educational experience and expertise
in the task at hand (Brown & Harris, 2013; Falchikov & Boud, 1989), aspects that still
need to be more systematically investigated. Therefore, this study aims to systematically
extend our understanding of the effects of feedback on self-efficacy and achievement
emotions in the context of self-assessment by tertiary students of three different year
levels.
Self-assessment and its educational importance

Self-assessment is a vital academic skill students need to develop as it has a
direct influence on students’ academic performance and it is a central element on
students’ self-regulation (Boud, 1995; Kostons et al., 2012; Yan et al., 2022).
Importantly, there is a distinction between formal and informal self-assessment, with the

former being instructionally led by the teacher on the students, and the latter happening
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as a natural process of the self-regulatory loop. Ideally, the first one will directly
influence the second one, probably the rationale under which teachers ask their students
to self-assess, but it is not always the case (for a detailed discussion on this Panadero &
Alonso-Tapia, 2013). For that reason, the more researchers understand the effects of
formal self-assessment, the better we will be able to integrate it in our courses.

Nevertheless, there are many aspects around self-assessment that remain
unexplored -“the black box of self-assessment”- and need to be investigated (Yan &
Brown, 2017). Importantly, we need to understand how students enact self-assessment,
meaning identifying the specific strategies and criteria they use when self-assessing, and
what are their reactions (Panadero et al., 2020, 2022). Also, there is limited research on
how feedback influences self-assessment; in other words, what students do when they
receive external feedback, how they include such information in their self-reflection,
and how their subsequent actions are impacted. Only with such knowledge we will be
able to tailor our self-assessment interventions, especially to help the students that
struggle the most developing the skill.

Crucially, self-assessment does not happen in a vacuum as it is influenced by the
instructional context (Boud, 1995; Harris & Brown, 2018; Tan, 2012), but this is also an
aspect we need to better investigate. Panadero and colleagues (2016) review identified
several key variables for which the effects of self-assessment have not been
systematically explored. In the next section we elaborate in the ones that will be
explored here which we believe to be of utter importance.

Potential educational influences on self-assessment: type of feedback, feedback
occasion and year level (educational experience)

The impact of feedback, an integral part of assessment, has not been sufficiently

studied. We adhere to the following definition:
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Feedback is information that includes all or several components: students’
current state, information about where they are, where they are headed and how
to get there, and can be presented by different agents (i.e., peer, teacher, self,
task itself, computer). This information is expected to have a stronger effect on
performance and learning if it encourages students to engage in active
processing (Lipnevich & Panadero, 2021 p. 25).

One of the key aspects of the definition is that feedback comes from different
agents that can be internal or external to the learner. Butler and Winne’s (1995) review
pointed out that self-regulated learners go through loops of internal feedback that get
adjusted through external feedback. Therefore, there is a crucial relationship between
students’ self-assessment and the external feedback they receive from other sources
(e.g., teachers).

Unfortunately, as mentioned earlier, there is little knowledge about the influence
of external feedback on students’ self-assessment. Actually, we only know of four
studies exploring the effects of external feedback on self-assessment actions (Panadero
etal., 2012, 2020, 2022; Raaijmakers et al., 2019). Three of the studies did not show
much promise for the effects of feedback on self-assessment as either the results were
mostly non-significant (Panadero et al., 2012) or even negative (Panadero et al., 2020;
Raaijmakers et al., 2019). However, the picture might be more complex as Panadero
and colleagues (2020, 2022) found different results using a similar aim in secondary
education and higher education students. In 2020 feedback reduced the use of both self-
assessment strategies and criteria in secondary education students, while in 2022
feedback enhanced university students’ self-assessment criteria and decreased self-
assessment strategy use. Some of the main differences between both studies were in

2020 the design was descriptive with no manipulation of the type of feedback while in
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2022 the design was a randomized controlled trial with three types of feedback (rubric
vs. instructor vs. combined). The present study is a continuation of the 2022 study as we
are analyzing new data from the same sample. Here we will explore the impact of
feedback occasion -i.e., performing self-assessment before receiving feedback and after
receiving feedback- and feedback type -i.e., rubric vs instructor vs combined- while
performing self-assessment in two new variables: self-efficacy and emotional reactions.
Next, we elaborate more on the reasons to study feedback in regard to self-assessment.

First, the impact of feedback can be evaluated by comparing how students enact
self-assessment before and after receiving feedback. To our knowledge, there are only
two previous studies investigating this matter which we already compared in the
previous paragraph (Panadero et al., 2020, 2022). The delivery of external feedback
seems then to have important effects on self-assessment that ask for further research to
help instructors on when they should deliver feedback when requiring or expecting
students to self-assess. We will have three measurement occasions of our dependent
variables -i.e., self-efficacy and emotions- to explore the feedback occasion effect. The
first measure will take place right after giving the instructions to the participants as to
have a baseline for their self-efficacy and emotions; followed by a second measure right
after the first self-assessment without feedback; and finished by a final third measure
right after the second self-assessment with feedback.

Secondly, feedback can be of very different types, so it is important to
understand if they have distinct effects on self-assessment. Historically, feedback
researchers have a special interest in “organizing, categorizing and describing different
aspects of feedback™ (Panadero & Lipnevich, 2022 p. 3), in what has been called
taxonomies or typologies of feedback. The rationale behind this is understanding if

different types (e.g., oral vs. written) produce better academic results. Here we will
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compare rubric vs. instructor vs. combined. Rubrics have been shown to have positive
effects on self-assessment interventions and academic performance (Brookhart & Chen,
2015), calibration (Hawthorne et al., 2017), and even stronger effects on performance
than other assessment tools such as exemplars (Lipnevich et al., 2014, 2022) or scripts
(Panadero et al, 2012). Instructor’s feedback is one of the most important influences on
academic achievement (Hattie & Timperley, 2007; Wisniewski et al., 2020) especially if
delivered in the form of comments (Koenka et al., 2019). Scholars have claimed that
instructor’s feedback is a key for self-assessment because students need to receive
feedback on their self-assessment practices, as well as their learning outcomes
(Andrade, 2018; Boud, 1995; Brown & Harris, 2014; Panadero et al., 2016). However,
the empirical evidence on this effect is limited and, to our knowledge, instructor’s
content feedback has not been compared to other types of feedback on their effects on
self-assessment. Understandably, it may be that the combination of a rubric and
instructor comments will be of greater value than either type of feedback alone, thus the
reason why our design also contains a combined condition. However, previous research
has demonstrated that a rubric alone had better results than combining a rubric with
exemplars (Lipnevich et al., 2014, 2022) and, therefore, the need to investigate the
effects of a combined condition. In sum, we will explore the effect of three types of
feedback (rubric vs. instructor vs. combined) in our participants’ self-efficacy and
emotions when they self-assess.

A final factor that could influence self-assessment and needs to be explored is
educational experience operationalized here as year level. Research shows that with
greater academic ability or performance, self-assessments are more likely to align with
the judgments of teachers or test scores (Barnett & Hixon, 1997; Brown & Harris,

2013). Part of the reason for this is that self-assessment is more complex for novices
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(Falchikov & Boud, 1989; Kostons et al., 2009, 2010). For example, Jax and colleagues
(2019) found that with higher content knowledge the accuracy of self-assessment
increased. Nonetheless, there is still a need to study in more detail the impact of
educational level and domain skill especially as there are only a few studies directly
exploring such influence. To our knowledge, only two studies have explored year level
differences on self-assessment (Panadero et al., 2020, 2022). The results of these two
studies could be summarized in that there are no effects of year level except for self-
assessment strategies in secondary students (Panadero et al., 2020). However, we will
continue exploring the effects of year level with the same data collection from Panadero
and colleagues (2022) but here focusing on the effects on self-efficacy and emotional
reactions.

Psychological covariates of Self-assessment: Self-efficacy and emotional reactions

Because self-assessment takes place within the mind and experience of an
individual, it is likely that such processes are limited by or assisted by other
psychological processes. Self-assessment coordinates with other self-related beliefs,
such as self-efficacy —i.e. perception of one’s own ability to perform in a particular task-
and self-regulation —i.e. cognitive, emotional, motivational and behavioral strategies
deployed to achieve the students’ learning goals (e.g., Sitzmann et al., 2012). Here we
will analyze the effects on self-efficacy and emotions.

The relationship of self-assessment and self-efficacy is based on the premise that
it is probably bidirectional and complex, influenced by a variety of factors such as the
learning context, student motivation, and individual differences among students. In
terms of the direction of the effects, it is supposed that effective self-assessment can
enhance self-efficacy, but at the same time self-efficacy might play a crucial role to

successfully implement self-assessment. When students accurately assess their own
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learning, they become more aware of their abilities and their progress. This can improve
their confidence in their own skills, thereby increasing their self-efficacy. Likewise,
students with higher self-efficacy may be more likely to engage in self-assessment, as
they believe in their ability to successfully monitor and evaluate their own learning.
This relationship has been attested in several studies. Yan and colleagues (2020) have
shown self-efficacy is a strong predictor of self-reported use of self-assessment. A meta-
analysis by Panadero et al. (2017) found a .73 effect size of self-assessment
interventions and self-efficacy. Winstone and colleagues (2021) found that self-efficacy
mediated the relationship between self-reported feedback use, which was greater among
students who scored high in mastery approach goals, performance approach goals, and
conscientiousness. Then, we need to start investigating the role of external feedback in
the relationship between self-assessment and self-efficacy as external feedback holds a
vital influence in self-assessment (Butler & Winne, 2019; Nicol, 2020). That was the
aim of Panadero and colleagues (2020) who found no significant differences in their
four factors’ main effects (year level x feedback occasion x subject x gender), and only
the interaction subject x feedback occasion resulted in a significant effect. Here we will
investigate the results on self-efficacy from the study performed by Panadero and
colleagues (2022) manipulating different feedback type, occasion, and year level.

The second psychological covariate of self-assessment that we will explore is
emotions, as there seems to exist a relationship. One of the conclusions from Sitzmann
et al.’s (2010) meta-analysis was that self-assessment had strong correlations with
motivation and satisfaction which are affective outcomes, in other words, related to
emotional reactions. In a similar vein, Panadero and colleagues (2017) found in their
meta-analysis that self-assessment interventions had a -.65 effect size on negative

maladaptive self-regulation, which is the one lead by negative emotions and avoidance

URL: http://mc.manuscriptcentral.com/cedp E-mail: edpsych@eduhk.hk

Page 50 of 82



Page 51 of 82

oNOYTULT D WN =

Educational Psychology

FEEDBACK EFFECTS ON SELF-ASSESSMENT 10

goals. Based on these and the extensive work on achievement emotions (Pekrun et al.,
2002, 2018), it is highly likely that self-assessment depends on or contributes to
emotional state. Indeed, in a study of university students’ achievement emotions around
a mid-term test, it was only when students got their scores that there was a systematic
relationship to achievement emotions (Peterson et al., 2015). Therefore, we will also
explore the effects on emotional reactions of feedback occasion, feedback type, and year
level while performing self-assessment.
Research Aim and Questions

Our aim was to investigate the effects of feedback (occasion and type) on self-
efficacy and emotions in the context of self-assessment by university students from
different year levels. In order to accomplish this, we implemented a randomized
experimental design, examining two feedback occasions -i.e., before feedback and after
feedback-, three feedback conditions (rubric vs. instructor vs. combined) and three year
levels (1%, 2" and 3 university undergraduates). This arrangement served to identify
potential influences on the students' self-efficacy and emotional state during the self-
assessment process. Significantly, we measured our dependent variables three times to
establish a comprehensive baseline: prior to self-assessment, after self-assessment
before feedback, and following self-assessment after feedback had been provided.

The study was organized around two research questions (RQ) and the
corresponding hypotheses:
RQ1. What are the effects of feedback occasion, type of feedback, and year level on
self-efficacy when students self-assess?

Hla. Self-efficacy will increase along the feedback occasions as students will

increase their expertise in the task.
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H1b. When participants receive feedback, those who receive the rubric (rubric
condition) will show higher self-efficacy, as students will generate their own evaluation.

Hlc. Students in higher year levels will report higher self-efficacy levels due to
higher experience with the task.

RQ2. What are the effects of feedback occasion, type of feedback, and year level on
emotions when students self-assess?

H2a. Positive emotions will increase, and negative emotions will decrease along
the feedback occasions as students will increase their expertise in the task.

H2b. When participants receive feedback, those who receive the rubric (rubric
condition) will show more positive emotions and less negative emotions as students will
generate their own evaluation.

H2c. Students in higher year levels will report higher positive emotions and
lower negative emotions due to higher experience with the task.

Method

This study employed a randomized control trial with a between-subjects design.
As the university Ethics Committee did not grant permission for a control group, there
was 'no treatment' control group, and the participants were randomly assigned to one of

three alternative treatments. The procedure can be found in Figure 1.

Figure 1
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Experimental procedure

Students performed The instructor
task —» assessed and graded = = = = 1

1
' Pre-experimental > Seminar on academic N
] (written essay) the essays !

phase writting

1 : Self-assessment Instructions to the 15! measure self-efficacy
_ _>: Experimental interview +| participants for self- and emotional reactions
phase 1 (This data will not be ”| assessment and think via questionnaires
T |anaIyzed in this publication) aloud (baseline)
Pre self-assessment

First self-assessment, before feedback

Self-assessment 2" measure selt-efficacy
L————> written essay without —>| and emotional reactions
feedback via questionnaires

Think aloud Before feedback

Second self-assessment, after feedback

Self-assessment 3'd measure self-efficacy
Feedback provided —> written essay with —> and emotional reactions

A 4

feedback via questionnaires
Depending on the Think aloud After feedback
experimental condition
a) Rubric
b) Instructor feedback
¢) Combined

Sample

The participants were 126 undergraduate psychology students (88.1% females)
across first, second and third year of study (34.9%, 31.7%, and 33.3%, respectively)
randomly assigned to one of three feedback conditions: rubric only (n = 43), instructor
feedback (n = 43), and rubric + instructor feedback combined (n = 40). This is a
convenience sample of volunteers from the university where the first author worked.
Participants received credit in accordance with the faculty volunteering programme. We
carried out a sensitivity analysis (G*Power 3.1.9.2; Faul et al., 2007) fora 3 x 3

ANOVA with a within-between interaction. Given a risk level of oo =.005, and a
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statistical power of 1 - B = .800, the current sample size would allow to detect an effect
size f=0.127. For a 3 x 3 ANOVA between factors, this effect size would be /= 0.314.
Data Collection and Instruments

Students’ self-efficacy questionnaire (Appendix A). This instrument was created ad-hoc
to measure students’ perceptions of efficacy when writing an academic text. It consisted
of eight items, using a seven-point rating scale ranging from 0 “absolutely disagree” to
6 “absolutely agree”. The internal consistency of this instrument was computed for all
three measurement moments: pre self-assessment, o = .78; before feedback, a = .80; and
after feedback, a = .87. To confirm the subjacent unidimensional structure of the
questionnaire, we carried out a confirmatory factor analysis (CFA). As the assumption
of multivariate normality was not met (Mardia Skewness = 181.21, p <.001; Mardia
Kurtosis = 1.89, p = .059), a diagonally weighted least squares (DWLS) estimation
method was used. Of the several fit indices employed, all but SRMR exceeded the
recommended values (Chau, 1997; Schreiber et al., 2006): y2/df = 1.600; RMSEA =
.075,90% CI [.013, .121]; CFI1=.981; TLI =.974; SRMR = .097. Furthermore, the
model showed positive item factor loadings (ps < .001), ranging from .375 to .807.
Emotions questionnaire (Appendix B). This instrument was created for this study,
adopting 10 basic emotions from Pekrun et al. (2002); that is, four positive emotions
(i.e., joy, hope, pride, relief) and six negative emotions (i.e., anxiety, nervousness,
embarrassment, sadness, boredom, and anger). Participants answered in a scale from
very low intensity (1) to maximum intensity (10). We used CFA to confirm that the
underlying structure of the questionnaire consisted of two correlated factors (positive
emotions and negative emotions). Once again, we utilized the DWLS estimation method
due to the non-normal multivariate distribution (Mardia Skewness = 647.16, p < .001;

Mardia Kurtosis = 6.99, p <.001).
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The fit indices were y*/df = 1.300; RMSEA = .051, 90% CI [.000, .090]; CFI =
975; TLI=.967; SRMR = .093. The factor analysis results revealed that the positive
emotions factor exhibited significant and positive item factor loadings (ps <.001),
ranging from .668 to .811. Similarly, the negative emotions factor displayed positive
item factor loadings (ps <.050), ranging from .250 to .828. However, the item
corresponding to "anger" had a non-significant factor loading ( = .184, p = .040). The
correlation between the two factors was also non-significant, » = -.214, p = .065.
Though the items were described individually, we calculated reliability indices for

positive emotions (o = .93) and negative emotions (a = .90).

Rubric (Appendix C). The rubric was ereated-for-this-study-using-instruetors—meodels
etbuilt from experts’ writing eempestttonmodels. It eontains-three-types-of

erttertacomprises the following assessment: (1) writing process, (2) structure and

coherence, and (3) sentences, vocabulary and punctuation. Fhere-areThe rubric presents

three performance levels-ef-guality: low, average, and high. Therubrie-is-analytic-as-the

threeAs these criteria sheuld-bewas scored independently the rubric is analytic.

Instructor’s feedback (Appendix D). The instruetorprovidedteacher offered written

feedback te-eachon every essay-using-the-same, utilizing identical categories as those in

the rubric. Regarding the rubrie—For-the~"writing process>" criterion, as-that-was-net

direethy-observable-bywhich wasn't entirely evident to the instructor,-he-provided

feedback was given by suggestingindicating whether seme-ef these-certain strategies

had-beenput-into-places(e-g-, like planning)—Additienally;, were evident in the work.

Alongside thisfeedback-ineluded, a grade rangingfrombetween 0 to 10 points— was

assigned. The assessment of all essays were-evaluatedwas conducted by the second

author-, while the first author evaluatedassessed a third of the essays-reaching-total

agreement, resulting in complete alignment with the rubric categories.
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Procedure

This randomized experiment is part of a larger study; this report focuses on the
specific effects on self-efficacy and emotional reactions as measured via self-report (See
Figure 1). First, the participants attended a three hours group seminar on academic
writing. At the end of the seminar, the students had to write a short essay answering the
question: “Why is the psychologist profession necessary?”. This topic was directly
connected to the participants’ psychology programme. The participants wrote their
essays on the computers and sent it to the research team. This essay did not have
implications outside of the research experiment, but we emphasized its utility for the
students’ academic perspective of the programme.

Days later, during the experimental phase, participants visited the laboratory
setting individually, where they engaged face-to-face with one of the authors (second,
third or fourth author) who used the same guide notes to ensure consistency and
comparability among participants' experiences. First, participants were interviewed
about their self-assessment practices by replying to questions exploring three main
themes: (1) self-assessment training, (2) self-assessment processes, and (3) use of
feedback for self-assessment. These data are not presented in this paper. Secondly,
participants were provided with verbal instructions on how to self-assess their previous
essay. These instructions were delivered by one of the authors who read the following
text:

“You are going to perform two types of self-assessment. In the first one, I

am going to give you back the essay you wrote in the writing workshop.

You have to self-assess it, that is, evaluate your essay. Do everything you

consider necessary during that self-assessment: strategies, techniques, etc.
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Remember that, according to the workshop content, you have to assess the

quality of your text and explain why you believe it is of that quality”.

The researcher also wrote instructions to instruct the participants to think aloud,
verbally reporting their thoughts, emotions, and motivational reactions as asked in the
oral instructions. And, third, the participants filled the self-efficacy and emotions
questionnaires.

Then students self-assessed their essays in the original form, in other words,
without any feedback. To ensure that they remembered the instructions and in case they
wanted to check what they were supposed to do we gave them a sheet containing the
following information:

“The objective of this task is for you to self-assess your essay based on the

recommendations given during the seminar. To do this, take into account

the different aspects that the professor has indicated as relevant for

academic writing.”

Purposefully, we did not set any limits, characteristics or give any indications to
the students in terms of what their self-assessment should entail. The rationale was to
observe the “natural occurrence” of self-assessment. Immediately after finishing the
self-assessment, participants filled out the self-efficacy and achievement emotions
scales a second time.

Then, participants were given feedback according to the condition they had been
assigned to. In the rubric condition, participants received the rubric described in the
previous section (Appendix C). In the instructor’s feedback condition, participants
received written feedback from the seminar instructor, also described in the previous
section (Appendix D). In the combined condition, participants received both the rubric

and instructor’s feedback.
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After reading the feedback, the participants were asked to self-assess again and
reminded they had the instructions in the sheet given before their first self-assessment.
Then they repeated the self-assessment while thinking aloud. Once they finished, they
completed the self-efficacy and emotion questionnaires for the third time.

Data Analysis

We first computed the mean scores of the self-efficacy questionnaire, as well as
the positive and negative emotions from the emotion questionnaire for each subject.
Next, we conducted descriptive statistical analyses on these outcome variables. No
missing values were found in our dataset. To study the effect of the factors (feedback
occasion, condition, and year level) on self-efficacy and emotions three-way ANOVAs
(mixed, as feedback occasion was a within-subjects factor) were calculated. The
assumptions for the ANOVAs were previously checked, using Shapiro-Wilk tests and
normal Q-Q plots for normality, and Levene tests for homoscedasticity. In the Feedback
occasion X Condition x Year level on self-efficacy ANOVA, 3 out of 27 Shapiro-Wilk
tests were significant. However, even in those cases, the normal Q-Q plots exhibited a
reasonable fit to the reference diagonal. When the dependent variable was the mean of
positive emotions, 5 out of 27 Shapiro-Wilk tests were significant. Nonetheless, the
corresponding Q-Q plots demonstrated an adequate fit to a normal distribution. For the
dependent variable of mean negative emotions, 2 out of 27 Shapiro-Wilk tests were
significant. Once again, the Q-Q plots showed a good fit to a normal distribution.
Concerning homoscedasticity, the Levene's tests were not significant (ps > .05) when
conducting the ANOV As for positive emotions and negative emotions. However, in the
third measurement of self-efficacy (after feedback), the Levene's test was significant,

F=2.12, p=.039. This indicates a minor violation of the assumption of
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homoscedasticity, but ANOVA is fairly robust when sample sizes are equal.
Nonetheless, we must interpret the findings with this consideration in mind.

For significant main effects, we used post hoc testing with Bonferroni correction
for multiple comparisons. For significant interaction effects, simple effects were
computed. For the confirmatory factor analysis (CFA) of the instruments shown in Data
Collection and Instruments, we utilized R and the packages lavaan (version 0.6-3,
Rosseel, 2012), and MVN (Korkmaz et al., 2014). Additionally, we employed SPSS 25
for all other analyses. The significance level for all inferential tests was set at o = .050.

Results
RQ1. What are the effects of feedback occasion, type of feedback, and year level on
self-efficacy when students self-assess?

A three-way mixed ANOVA was carried out to assess the effects of feedback
occasion, condition, year level, and the interactions between them, on the self-efficacy
scores (see Tables 1 and 2 for descriptive statistics).

Table 1

Descriptive Statistics for Self-Efficacy Scores, by Condition and Feedback Occasion

Pre self-assessment Before feedback After feedback

Condition n M SD M SD M SD

Rubric 43 3.76 0.68 3.86 086 416 084

Instructor’s feedback 43 3.98 0.74 3.80 0.81 374 1.01

Combined 40 3.88 0.75 3.92 0.72  4.00 1.01

Total 126  3.87 0.72 3.86 0.80 396 0097
Table 2

Descriptive Statistics for Self-Efficacy Scores, by Year Level and Feedback Occasion

Pre self-assessment Before feedback After feedback
Year level n M SD M SD M SD
First year 44 3.65 0.69 3.70 0.73 372 1.04
Second year 40 3.82 0.73 3.75 0.87 394 0.89
Third year 42 4.16 0.66 4.13 0.74 424 0.89
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Total 126 3.87 0.72 3.86 0.80 396 0.97

Table 3 shows the ANOVA tests summary for main effects and interactions.

Table 3

ANOVA Summary Table for Self-Efficacy Scores.
Effect F df p n?
Condition 0.151 2,115 .860 .003
Year level 3.586 2,115 .031 .059
Feedback occasion 0.062 2,114 .940 .001
Condition x Year level 0374 4,115 .827 .013
Feedback occasion x Condition 3.548 4,230 .008 .058
Feedback occasion x Year level 0.706 4,230 .589 .012

Feedback occasion x Condition x Year level 0.858 8, 230 553 .029

No significant effect was found for Feedback occasion. A significant Feedback
occasion x Condition interaction was observed. This interaction was interpreted
computing the simple effects: Within each feedback occasion, there were no significant
differences between conditions. However, in the rubric condition, the mean of self-
efficacy scores is higher after feedback than before feedback (p = .01) and pre self-
assessment (p <.01) occasions. In the other two conditions, no differences were found
between feedback occasions (Figure 2).

Figure 2

Self-Efficacy scores, by Condition and Feedback occasion.
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33 We found a significant effect of year level (a 5.9% of the variance of the scores
can be accounted for the year level). The mean self-efficacy scores for the three year

38 levels (Table 2) showed a significant difference in self-efficacy scores between the first-
40 and third-year level (p = .03 in the post hoc tests). No significant effect was found for
the interactions where year level was involved: Condition x Year level; Feedback

45 occasion x Year level; and Feedback occasion x Year level x Condition.

47 Hypothesis 1a and 1b were partially supported. As expected, students using a
rubric showed higher levels of self-efficacy when they received feedback than before.
52 However, this increase was not observed in the other conditions. Hypothesis 1c was

54 supported by the data. The more experienced students showed higher self-efficacy

56 scores than the less experienced ones.
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RQ2. What are the effects of feedback occasion, type of feedback, and year level on

emotions when students self-assess?

Descriptive statistics of positive and negative emotions are reported for feedback

condition (Table 4) and year level (Table 5) on each occasion of self-report.

Importantly, we report the results for the individual emotions (e.g., joy, anxiety) in

Appendix E and F, in case the reader wants to explore such data.

Table 4

Descriptive Statistics for Scores of Positive and Negative Emotions Assessed, by

Condition and Feedback Occasion

Pre-

Before feedback  After feedback
assessment

Emotions Condition M SD M SD M SD
Rubric 472  1.63 5.16 1.64 6.51 1.83

. Expert’s feedback 4.85 1.83 4.85 1.94 5.13 2.11

Positive .

Combined 539 1.50 5.67 1.54 6.01 1.72

Total 498 1.67 5.22 1.74 5.88 1.97

Rubric 3.14 1.08 2.82 1.12 2.15 0.95

Negati Expert’s feedback 3.04 1.24 2.95 1.16 2.82 1.17
CEIVE  Combined 284 128 254 124 224 112
Total 3.01 1.20 2.78 1.17 2.41 1.12

N = 126; nrubric = 43; NExperts feedvack = 435 Rcombined = 40. Positive emotions: Joy, Hope,
Pride, Relief. Negative emotions: Anxiety, Nervousness, Embarrassment, Sadness,

Boredom, Anger.

Table 5

Descriptive Statistics for Scores of Positive and Negative Emotions Assessed, by Year

Level and Feedback Occasion

Pre-assessment  Before feedback After feedback
Emotions  Year level M SD M SD M SD
First year 484 1.61 5.27 1.76 5.85 2.25
. Second year 5.06 1.73 5.22 1.73 5.99 1.88
Positive .
Third year 5.05 1.72 5.16 1.77 5.81 1.78
Total 4.98 1.67 522 1.74 5.88 1.97
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First year 3.02  1.29 2.69 1.28 2.36 1.28
Second year 2.89 1.09 2.74 1.10 2.36 0.99
Third year 3.11 1.21 2.90 1.15 2.50 1.07
Total 3.01 1.20 2.78 1.17 2.41 1.12
9 N =126; nistyear = 44; Nongyear = 40; n3qyear = 42. Positive emotions: Joy, Hope, Pride,

10 Relief. Negative emotions: Anxiety, Nervousness, Embarrassment, Sadness, Boredom,
11 Anger.

Negative

oNOYTULT D WN =

Positive emotions exhibited statistically significant effect based on Condition x
17 Feedback occasion interaction (Table 6 and Figure 3). We computed the simple effects
19 and found some significant differences to interpret this interaction. Within the third
measurement occasion (after feedback), the rubric group scored higher than the

24 instructor's feedback group (p =.005). In addition, within the Rubric group, we

26 observed significant differences in positive emotions over time (pre self-assessment -
28 before feedback, p = .003; pre self-assessment - after feedback, p <.001; before

feedback - after feedback, p <.001).
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Table 6
ANOVA Summary Table for Scores of Positive and Negative Emotions.
Effect F df p n?
Condition 2.233 2,117 .112 .037
Year level 0.047 2,117 954 .001
. Feedback occasion 18.367 2,116 <.001 .241
ePn?zlttlloVrfs Condition x Year level 1.265 4,117 288 .041
Feedback occasion x Condition 4968 4,234 .001 .078
Feedback occasion x Year level 1.054 4,234 380 .018
Feedback occasion x Condition x Year level 0.546 8,234 821 .018
Effect F df p n?
Condition 1.363 2,117 .260 .023
Year level 0246 2,117 .782 .004
) Feedback occasion 24.626 2,116 <.001 .298
DBV Condition x Year level 0477 4,117 753 .016
Feedback occasion x Condition 3.637 4,234 .007 .059
Feedback occasion x Year level 0.649 4,234 .628 .011
Feedback occasion x Condition x Year level 0.146 8,234 997 .005
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Figure 3

Mean Scores of Positive Emotions, by Condition and Feedback Occasion
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36 We found similar results on negative emotions: significant Condition x
Feedback occasion interaction (Table 6 and Figure 4). We found the following simple
41 effects: Within the third measurement occasion (after feedback), the rubric group scored
43 lower than the instructor's feedback group (p = .021). Within the Rubric group, we
observed significant differences in negative emotions over time (pre self-assessment -
48 before feedback, p = .002; pre self-assessment - after feedback, p <.001; before

50 feedback - after feedback, p <.001). Finally, in the combined group, we observed
significant differences between pre self-assessment - before feedback, p = .003; and

55 between pre self-assessment - before feedback, p <.001) (but not before feedback -

57 after feedback, p = .070).
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Figure 4

Mean Scores of Negative Emotions, by Condition and Feedback Occasion
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Hypothesis 2a was supported for positive emotions (students' scores increased
with each feedback occasion) and for negative emotions (students' scores decreased).
Hypothesis 2b was supported. As expected, when they had received feedback, students
using a rubric showed higher positive emotions and lower negative emotions than the
students receiving the instructor's feedback. The data did not support hypothesis 2c.
Year level had no significant effect on either positive or negative emotions.

Discussion

This study explored the effects of three factors (i.e., feedback occasions, type of

feedback, and year level -educational experience-) on self-efficacy and emotions when

students self-assessed. The majority of our hypotheses were supported. To summarize
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the findings, feedback conditions had similar scores for self-efficacy and emotions
especially at the two first occasions of measurement. However, after feedback, self-
efficacy and achievement emotions seemed to be more positive primarily in the rubric
condition. Additionally, the small effect of year level on self-efficacy was independent
of feedback condition, suggesting that greater experience and academic success are
likely causes of this effect. Next, we will independently discuss the theory and previous
research evidence regarding the two research questions.

Self-efficacy is highly connected with self-assessment as (a) self-efficacy is a
self-assessment of one’s own ability and (b) to evaluate and judge their efficacy
students need some type of assessment of their own performance. One of the main
claims has been that self-assessment might increase self-efficacy as students feel more
competent being able to evaluate their own progress, an area of research largely
explored in combination with the use of rubrics (e.g., Andrade et al., 2009). Such is the
importance of the empirical evidence of this relationship that even a previous meta-
analysis explored the effects of self-assessment interventions in the enhancement of
self-efficacy, finding a d = .73 as a general effect size and also that self-efficacy
increases more among girls (Panadero et al., 2017). This effect is logical because
practicing self-assessment seems to be a contributor in the enhancement of self-efficacy.
Now, what is the comparison of our results with similar previous research?

First, the interaction of feedback occasion and feedback type was significant
which makes sense as only in the last measurement occasion (i.e., after feedback) the
participants received different interventions. While no significant differences were
observed in the pre-assessment and pre-feedback stages, indicating equal conditions
prior to the intervention, the situation changed post-intervention. After the participants

received various types of feedback, the rubric-based feedback demonstrated a positive
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impact. Regarding the rubric positive effect on self-efficacy, this effect has been found
in previous studies (e.g., Panadero et al., 2012), however other studies have not found
significant effects (e.g., Andrade et al., 2009). When it comes to the effects of feedback
occasions, this has been barely studied previously, and we only know of one study in
which the feedback occasion was not significant (Panadero et al., 2020).

Importantly, our interventions from 2020 and the current one were brief, each
lasting less than one hour. Thus, the length of the intervention could have influenced
our results along with other factors such as the educational experience of the
participants. For that reason, we also explored the effect of year level. Here we found
that the most experienced students, expected to have greater domain knowledge for the
writing task, reported higher self-efficacy in contrast with our results from 2020 with
were no effect was found (Panadero et al., 2020). However, there are two important
differences between both studies. First, our participants were university students and the
ones in 2020 were secondary education students. And second, probably even more
important, in 2020 participants performed different Spanish and mathematics activities
in each year level, while in the present study the three year levels performed the same
task. In general, our results somewhat contradict the main trend of academic self-
efficacy decreasing as students’ progress in the educational system (Pajares, 2008).
Nevertheless, research has shown that self-assessment realism can be greater for
students with greater expertise in a domain (Boud & Falchikov, 1989), hence it is highly
likely that greater academic opportunities and success contribute to positive increases in
self-efficacy in self-assessment as students age through the system.

Regarding the effects of self-assessment on emotions, theory indicates that self-
assessment can generate stronger effects on emotional and motivational reactions than

on cognitive processes (Sitzmann et al., 2010). This is logical as a large part of
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assessing one’s own work is dealing with uncertainty, success or failure, all relating to
emotional reactions. Our results also showed that rubrics in interaction with feedback
occasion is the most powerful intervention of the three, even than the combination of
rubrics and instructor’s feedback. The rubric appears to have served as an external
regulatory tool, mitigating the emotional impact of self-assessment on students. This
effect may be attributed to students having the opportunity to reflect on performance
criteria and levels encapsulated in the rubric during their self-assessment, even in the
absence of externally produced feedback. This finding resonates with previous research
(Andrade & Du, 2007; Panadero et al., 2013, 2014). With respect to academic year
level, it was observed that the most experienced students reported higher levels of
negative emotions. This could likely be due to a more stringent and ambitious self-
assessment approach, driven by their ability to attain higher performance levels and
more precise self-evaluation (Dochy et al., 1999; Yan et al., 2020).

An interesting result is that the combined condition —i.e., rubric and instructor’s
feedback- was not superior to the instructor alone condition. We hypothesize two
reasons. First, it could be that the students experience a high cognitive load as previous
research has found when rubrics and exemplars are combined (Lipnevich et al., 2022).
Thus, when the participants received the instructor’s feedback and the rubric, they had
to process two sources of information which might have cost the students to remain at
the same self-efficacy and emotional levels. Second, it could be that the instructor’s
feedback negative influence prevails even in combination with a rubric. At the end, self-
assessment based on a rubric is less confrontational than receiving external feedback,
and such might have provoked lower self-efficacy and worse emotional reactions when
facing written feedback from the instructor.

Limitations and Future Lines of Research
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First, this study is a small-scale experimental study situated in one Spanish
university. Further, the study took place within one discipline (psychology) and one
type of academic activity (writing an essay). Hence, applicability to other sites,
disciplines, or kinds of activity is unknown. Second, the lack of a control group is much
less a concern, given that alternative treatments rather than null treatments were
contrasted, but should also be kept in mind. Third, the participants received feedback
only about their essays, not about the validity or realism of the self-assessment itself;
perhaps feedback about the self-assessment might have led bigger effects on the quality
of achievement emotions and self-efficacy (e.g., Andrade, 2018; Panadero et al., 2016).

We want to point out two future lines of research: (a) the use of technology such
as physiological reaction equipment (Azevedo et al., 2018) would allow us to reach a
deeper, objective and real time understanding of neuro-emotional and motivational
reactions; and (b) it seems important to determine if there are differences in how
students of different genders respond to different kinds of feedback.

Conclusions

In conclusion, it appears that rubric-based feedback contributes to gains in
positive emotions and reductions in negative emotions along with increased self-
efficacy. It is important to remark that rubrics present features that might help university
students to feel more capable and at ease such as clear criteria and performance levels to
which they can anchor their own performance and evaluative judgment expressed as
self-assessment. Rubrics have shown a positive outcome here to contribute positively to
student emotional responses and self-efficacy when self-assessing. Additionally, more
experienced students obtained better self-efficacy while self-assessing, with no changes
on positive emotions, and an increase of negative emotions.
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Appendix A: 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 . Strongly Very strongly
disagree disagree disagree Indifferent Rather agree agree agree
Ist 2nd 3rd
Occasion | Occasion | Occasion

[ usually feel capable to write academic texts

When I write an academic text | know what steps to
follow

I can write different types of texts following specific
communicative purposes

When I write an academic text, I am able to apply the
principles 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
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Appendix B: Emotions questionnaire
ACADEMIC EMOTIONS QUESTIONNAIRE

Indicate the intensity in which you are experiencing the following emotions at this time. 1
indicates very low intensity, and 10 maximum intensity.

Emotions

Ist
Occasion

2nd
Occasion

3rd
Occasion

Happiness

Hope

Pride

Relief

Anxiety

Nervousness

Shame

Sadness

Boredom

Anger
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Appendix C. Rubric
CATEGORY | LOW QUALITY AVERAGE QUALITY HIGH QUALITY
Writing I started writing the text without planning what I 2 options: Before writing, I thoroughly planned what I
process wanted to write. [ have hardly reread what I was a) Before writing, I have planned what I wanted to wanted to tell and how I was going to do it. I
writing and, when I finished, I have not reviewed the | communicate. At the end, I have hardly reviewed the | reviewed while I was writing and, at the end, |
text or [ have only looked for misspellings. text or [ have only looked for misspellings. also reviewed the full text at least once.
b) I started writing without thinking much about what | While reviewing, I looked for all or some of
I wanted to tell. However, I reviewed the text several | these factors: Text structure, coherence and
times, looking for all or some of these factors: Text connection between paragraphs, clarity of the
structure, coherence and connection between message, style, and spelling.
paragraphs, clarity of the message, style, and spelling.
Text There is no clear structure, with an introduction, a A structure is somehow present (introduction, crux There is a very clear structure in the text:
components: | crux, and a closing. and closure) but could be more clearly delimited. including opening, argument crux and closing.
Structure & Lack of incorrect use of text connectors and/or Connectors are most of the times used appropriately. Ideas are connected and presented in well-
coherence discourse markers. However, there may be one or more of these flaws: organized paragraphs.
/connection Regarding paragraphs, one of these two happens: Same paragraph includes different unorganized ideas. | Connectors and/or discourse markers are
between a) The text has only one or two paragraphs, without | Same idea in two paragraphs when it could be in one. | effectively used.
paragraphs clear internal and external coherence. The paragraph where the argument is developed is too
b) The text has many very short paragraphs, which long; it could be divided.
makes it difficult to follow the argument line. Connector/text markers are misused.
Text Sentences are too long (over 40 words) or too short. | Most sentences are of adequate length, with a few too | The sentences are well constructed, usually
components: | Excessive use of text insertions within sentences. long or short or incomplete. following a simple structure, in an active
Sentences, Punctuation is incorrect (e.g. lack of commas, the Punctuation is correct, although there may be a few language and a coherent use of the verbs.
vocabulary & | break the sentence). mistakes. Punctuation is correct.
punctuation. Too many colloquial expressions. The vocabulary is adequate, but different terms are The vocabulary is adequate, and the main

Abuse of passive or impersonal tenses.

used to refer to the central concept of the text.
Some colloquial expression may appear.

terms are used with precision.
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Appendix D. Instructor feedback (three samples)
GRADE: 3,5

The text structure has important flaws. It does not follow a coherent argument; on the
contrary, ideas change abruptly in each paragraph. For instance, any of the first three
paragraphs could actually be the introduction paragraph because each of them present
different ideas as it was the introduction. Later, in the argument crux there are several
ideas without connection. Finally, the previous to the last paragraph seems to be closing
the text but, nonetheless, there is an additional paragraph after it. Furthermore, that
previous to the last paragraph includes a new idea (about the methodology), which has
not been mentioned before and it could be used as an argument in favour of Psychology.

To sum, even though a central message can be perceived (the multiple areas of
application of Psychology), it is not developed nor transmitted effectively. Regarding
grammar, highlighted in the text there are mistakes and comments in the footnotes.

GRADE: 6,5

The text has a quite clear structure, with a paragraph of introduction, three for crux and
a closing paragraph. However, there are two arguments in the introduction, and one of
them is not developed in order to refute it (the skepticism of certain people). In addition,
the last paragraph includes a new idea that has not been discussed before and it does not
recap and finish with the main message to be transmitted. In general, there is a correct
use of connectors and discourse markers.

Regarding the style and grammar, in general, the construction of the sentences is
correct, and the vocabulary is appropriate. Nevertheless, there are some mistakes in the
sentence construction and some limitations in the vocabulary selection, which are
highlighted in the text and commented in footnotes.

GRADE: 9

The text has an adequate argumentative structure, with and introductory paragraph, four
for the argument crux and a closing paragraph. Connectors and discourse marks are
properly used.

Regarding the text style, it is correct considering the vocabulary, the use of punctuation
marks and the sentence construction. There are some minor mistakes highlighted in the
text and commented in footnotes.
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Appendix E. Descriptive Statistics for Scores of Individual Positive and Negative

Emotions Assessed, by Condition and Feedback Occasion

40

Pre-assessment Before feedback After feedback

Emotions Condition M SD M SD M SD
Rubric 521 195 544 1.94 6.74 2.08
Joy Expert’s feedback 5.51  2.07  5.40 215 572 231
Combined 6.15 149 633 1.54 683 1.71
Rubric 498 191 495 203 628 2.06
Hope Expert’s feedback 5.02 236  4.72 246  5.02 257
Combined 560 191 5.70 200 588 222
Rubric 442 200 4.63 201 621 229
Pride Expert’s feedback 4.56  2.03  4.42 222 467 256
Combined 523 2.03 538 201 553 234
Rubric 428 224 5.60 211 6.81 1.97
Relief Expert’s feedback 4.33 1.86  4.88 206 5.09 241
Combined 460 2.18 5.28 200 583 221
Rubric 3.86  1.79 340 1.77 242 1.61
Anxiety Expert’s feedback 3.53  2.19  3.37 1.95 312 1.87
Combined 338 1.89  3.00 1.85 238 141
Rubric 523 193 447 2.10  3.02 1.99
Nervousness  Expert’s feedback 4.65 2.38  4.56 224 384 2.01
Combined 435 217 3.5 1.89  3.08 1.90
Rubric 430 230 4.16 231 3.09 219
Embarrassment Expert’s feedback 4.58  2.31 4.70 2.18 440 221
Combined 378 236  3.35 233 313 228
Rubric 1.74 124 1.63 1.00 149 0.94
Sadness Expert’s feedback 1.70  1.10 1.65 1.04 214 1.77
Combined 215 159  2.08 146 195 1.50
Rubric 2.14 151 1.81 1.28 1.53  0.88
Boredom Expert’s feedback 2.35 1.57  2.05 1.36 1.95 1.33
Combined 220 1.52 1.85 1.27 1.78 1.25
Rubric 1.28 0.70  1.28 0.81 1.25  0.69
Anger Expert’s feedback 1.27  0.81 1.24 0.80 1.41  1.07
Combined 1.08  0.27 1.08 027 1.03 0.16

N= 1269 NRubric = 43, NExpert's feedback — 43, Ncombined = 40.
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Appendix F. Descriptive Statistics for Scores of Individual Positive and Negative
Emotions Assessed, by Year Level and Feedback Occasion

Pre-assessment Before feedback After feedback

Emotions Year level M SD M SD M SD
First year 545 2.04 5.70 2.02 630 248
Joy Second year 5.68 190  5.60 2.02 6.58 1.88
Third year 5.71 1.74  5.81 1.80 6.40 1.90
First year 527 2.09 520 2.18 582 248
Hope Second year 5.25 1.86 5.18 2.05 585 213
Third year 505 227 4095 240 550 241
First year 434 1.89 4.6l 209 534 265
Pride Second year 4.75 2.03  4.80 2.03 538 255
Third year 510 215 498 223 569 223
First year 427 215 555 215 593 256
Relief Second year 4.58 2.06  5.30 196 6.18 2.17
Third year 436 2.08 490 206 564 215
First year 345 195 2.89 1.74 248 1.68
Anxiety Second year 3.50 2.04  3.30 190 245 1.63
Third year 3.83 1.92  3.62 1.90 3.00 1.67
First year 486 239 427 237 323 224
Nervousness Second year 4.63  2.12 4.10 2.02 325 192
Third year 476  2.05 443 1.90 348 1.81
First year 441 251 3.95 236 334 240
Embarrassment Second year 4.15 2.29  4.35 229 393 231
Third year  4.12 221 3.98 233 340 2.15
First year 1.66 1.16 1.59 1.06 191 1.65
Sadness Second year 1.80  1.07 1.85 1.08 1.75 1.24
Third year  2.12  1.66 1.90 139  1.90 1.46
First year 225  1.59 1.93 1.39  1.80 1.17
Boredom Second year 1.88  1.36 1.63 1.05 1.50 091
Third year 255 1.56 2.14 1.39 195 1.36
First year 1.25  0.71 1.28 0.82 1.30  0.88
Anger Second year 1.14  0.42 1.06 0.23 1.17  0.56
Third year .23  0.74 1.26 079 123 0381

N= 126, NistYear — 447 NondYear — 409 N3rdYear — 42.
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