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ABSTRACT ARTICLE HISTORY
While self-assessment is a widely explored area in educational Received 15 December 2022
research, our understanding of how students assess themselves, or in Accepted 6 June 2024
other words, generate self-feedback, is quite limited. Self-assessment KEYWORDS

process has been a black box that recent research is trying to open. Self-feedback; self-

This study explored and integrated two data collections (secondary assessment; instructional
and higher education) that investigated students’ real actions while tools; instructional scaffolds;
self-assessing, aiming to disentangle self-assessment into more precise feedback; rubric
actions. Our goal was to identify self-assessment processes and profiles

to better understand what happens when students self-assess and to

design and implement better interventions. By combining such data,

we were able to explore the differences between secondary and

higher education students, the effects of external feedback on self-

assessment, and to propose a model of ideal self-assessment

(SEFEMO). Using think-aloud protocols, direct observation and self-

reported data, we identified six main actions (read, recall, compare,

rate, assess, and redo) and four self-assessment profiles. In general,

secondary and higher education students showed the same actions

and very similar profiles. External feedback had a negative effect on the

self-assessment actions except for the less advanced self-assessors.

Based on data from more than 500 self-assessment performances,

we propose a model of self-feedback.

Self-assessment is one of the main lines of work in educational research. For decades, scholars
have been investigating the impact of self-assessment on variables such as academic perfor-
mance, self-regulated learning, and motivation, finding that self-assessment can have positive
effects (Brown & Harris, 2014; Dochy et al., 1999; Sitzmann et al., 2010). However, some
aspects of self-assessment have not been sufficiently investigated, including how self-assess-
ment actually occurs (Panadero et al., 2016). Recently, this specific topic, called the black box
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of self-assessment, has started to be investigated via interview data (Pinedo et al., 2023; Yan &
Brown, 2017) and think-aloud protocols and direct observation (Panadero et al., 2012, 2020,
2023a, 2023b), illustrating what strategies and criteria students use when self-assessing.
However, more research is needed to elucidate the underlying mechanisms driving these self-
assessment processes, the conditions under which they are most effective, and how these
strategies can be cultivated and optimised within diverse educational contexts. Additionally,
we also need to better understand what role is played by crucial instructional and educational
factors such as educational level and feedback when it comes to influencing self-assessment
(Panadero et al., 2016). Therefore, our aim is to identify and validate different profiles of self-
assessment that will lead us to a specific model of self-feedback.

From self-assessment to self-feedback

Self-assessment ‘most generally 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). The same authors reviewed how many types of self-assessment existed in
the literature identifying five different typologies with a range of diverse self-assessment
practices. Thus, self-assessment practices can be quite different yet the fundamental idea
is to reflect about one’s own work.

Recent developments in educational psychology emphasise a redefined approach to
self-assessment, increasingly viewed as a cornerstone of formative assessment. For
example, Andrade (2010, 2018) suggested that self-assessment’s primary function is to
provide feedback that fosters deeper learning and performance improvement. Building
on this, Panadero et al. (2019) presented the concept of ‘self-feedback’ as a practical
application of self-assessment aimed at generating feedback for students’ own educa-
tional progress. Panadero and colleagues outlined six strategies to facilitate this trans-
formation, including making self-assessment’s implicit elements explicit, focusing on
content over scoring accuracy, adopting a developmental approach, linking self-feedback
with self-regulated learning, exploring individual and interpersonal factors, and connect-
ing self-feedback to evaluative judgement for long-term learning. Two years later, Nicol
(2021) labelled the same process as ‘internal feedback’, focusing in the role of comparison
and alignment outlined by Panadero et al. (2019). Furthermore, Yan and Carless (2021)
discussed the concept of ‘feedback literacy’, aligned with the aforementioned ideas and
underscoring self-feedback’s importance in student learning.

Importantly, as we transition from self-assessment to self-feedback, Sadler’s critique of
the subjectivity inherent in teacher judgements (Sadler, 2005) underscores the need for
explicitness in the criteria used. Sadler’s work emphasises the importance of transparent,
clearly defined assessment criteria as a fundamental component of effective educational
practices (Sadler, 2007). By making these criteria and standards more transparent, students
can engage more effectively with self-feedback processes, aligning with the goal of fostering
deeper learning and performance improvement as suggested by Andrade (2010, 2018).

This body of work collectively underlines the importance of leveraging self-assessment for
formative purposes, suggesting a triple benefit: enhancing students’ self-feedback capabilities,
facilitating strategy transfer across contexts and domains, and ultimately, preparing students
to be effective generators of self-feedback, a fundamental educational objective.
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Opening the black box of self-assessment

To enhance the effectiveness of self-feedback in students, a deeper understanding of the
self-assessment process is crucial (Panadero et al., 2016). Those authors highlighted the
need for exploring critical questions about self-assessment, such as: are all self-
assessments equal? What elements differentiate a superficial self-assessment from a
thorough one? What can we do instructionally to ensure self-feedback takes place?
Although initial results are promising, research in this innovative area is still developing.

Based on such proposition, Yan and Brown (2017) aimed to demystify self-assessment
through an interview study involving undergraduate students, identifying three key
actions: setting performance criteria, seeking self-directed feedback, and engaging in self-
reflection. Building on this, Yan and Carless (2021) suggested instructional approaches to
enhance these actions, like co-constructing rubrics and encouraging explicit written
reflections.

Taking a different approach, our team, using methodologies from self-regulated
learning theory, observed students’ real-time self-assessment actions (Panadero et al,,
2012, 2020, 2023a, 2023b). The underlying idea is that studying the phenomenon con-
currently to its occurrence (i.e. observing the students self-assess), we reach different and,
most likely, more objective results than measuring the phenomenon only retrospectively
(e.g. asking students to explain how they self-assess) (Panadero et al., 2023b).
Recognising humans’ natural bias in self-assessment, especially under high cognitive
load (Dunning et al., 2004; Kostons et al., 2009, 2012), we adopted ‘online’ measurements
as suggested by Winne and Perry (2000) also known as process data (Panadero et al.,
2023b). To clarify, ‘online’ in this context refers to the real-time capture and analysis of
self-assessment behaviours as they occur, rather than prospective, retrospective or
delayed reporting. This approach ensures that our measurements directly correspond
with the immediate processes and self-assessment decisions of the participants, providing
a more accurate and immediate insight into their self-assessment practices.

At to this point we have collected data from two different samples of secondary and
higher education students, using similar data collections but under different research
designs (descriptive vs. randomised controlled trial), exploring in both three
different year levels. By combining think-aloud protocols, video-recorded observations,
questionnaires, and academic performance data, we aimed to gain a more objective
understanding of self-assessment. While that data has been published in different articles
(Panadero et al., 2020, 2023a, 2023b) our approach there was more compartmentalised as
we classified specific strategies and criteria. Here, we have analysed the process holisti-
cally, identifying profiles of what different students do and further integrating the data.
Additionally, we also explore here two important variables: educational level and external
feedback.

Educational level: secondary education vs university students’ self-feedback

The existing argument posits that students’ self-assessment methods may vary based on
their expertise. Panadero et al. (2016) categorise this expertise into three distinct inter-
pretations: (1) the maturity level of the students, such as their developmental stage or
educational level (Sanchez et al., 2017); (2) their specific knowledge or skill level in the
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domain or task they are assessing (Dochy et al., 1999; Yan et al., 2020); and (3) their
proficiency in conducting self-assessment itself, which encompasses their ability to
evaluate their own learning and performance accurately (Boud & Falchikov, 1989;
Rolheiser, 1996).

In this study, we operationalised expertise based on the educational level of our
participants coming from two data collections: one from secondary education and
the other from higher education. Furthermore, we collected data from three year
levels in each educational level: K7, K10 and K11 for secondary education, and
first, second, and third for higher education. Therefore, as our data includes such
a large age range, from early 10’s to early 20’s, we are also looking to maturity
differences. Importantly, in the previous studies, we analyzed the educational level
independently as the studies only used a data collection at a time (Panadero et al,,
2020, 2023a, 2023b). Here, we will focus exactly on that comparison to explore how
students from two different educational levels generate self-feedback.

External feedback: its effects on the generation of self-feedback

Regarding feedback, we adopt the following definition: ‘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). This definition covers a large
range of practices that can be considered feedback: from achievement level information
(Butler, 1987) to formative feedback (Narciss & Zumbach, 2022), two aspects that we
explored. External feedback is defined as any type of information that is provided to the
student from an ‘external’ source, which may include teachers, peers, computer-assisted
learning environments, and other outside agents. This form of feedback is essential for
offering perspectives and insights that the student might not independently realise,
serving as a crucial component in the learning and self-assessment process.

The importance of external feedback has been highlighted in seminal self-assessment
work (Butler & Winne, 1995; Eva & Regehr, 2005, 2008; Sitzmann et al., 2010). Crucially,
self-feedback is at the end about ‘making the implicit aspects of self-assessment explicit to
correct for self-bias’, and for that correction, external feedback -in whatever shape and
form- can be a positive and crucial help (Panadero et al., 2019). However, the field of self-
assessment has in general not explored the effects of external feedback, probably because
self-assessment has been conceptualised as an internal process, as just mentioned. With
all this in mind, we explored in our series of studies the effects of feedback on self-
assessment strategies and criteria (Panadero et al., 2020, 2023a, 2023b).

Aim and research questions

Our aim was to identify self-assessment processes and profiles to propose a model of ideal
self-feedback. We explored five research questions (RQ).
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RQ1. What are the self-assessment profiles of secondary education students before and
after external feedback?

RQ2. What are the self-assessment profiles of higher education students before and
after external feedback?

RQ3. What is the quantitative evidence on the validity of our qualitative profiles?

RQ4. What are the similarities and differences in the self-assessment profiles of sec-
ondary and higher education students?

RQ5. What are the effects of external feedback -i.e. instructor’s feedback and rubric- in
the self-assessment processes?

Method
Participants

As mentioned earlier, this study combines two related but independent data collections.
The initial sample comprised 67 secondary education participants and 126 from higher
education. However, due to instances of missing data pertinent to the types of analyses
conducted in this study (e.g. portions of the video not being correctly recorded), the final
sample size for higher education participants was reduced to 111.

In secondary education the sample included 28 (41.8%) students from K7, 25 (37.3%)
from K10, and 14 (20.9%) from K11. In higher education the sample included psychology
undergraduates: 39 (35.1%) from first year, 35 (31.5%) from second year, and 37 (33.3%)
from third year. The gender distribution was 37 (55.2%) females and 30 (44.8%) males in
the secondary education study, and 97 (87.4%) females and 14 (12.6%) males in the
university study. It is noteworthy that the distribution in the secondary education study is
relatively balanced. However, the university study presents a significant gender disparity,
with a considerably higher proportion of female participants. This skew towards female
participants reflects the typical gender distribution within psychology programmes in
Spain, where female enrolment often significantly outnumbers male enrolment. This is
a factor worth considering when interpreting the findings and their applicability.

These specific secondary education year levels demarcate distinct phases in the
students’ educational journey. K7 marks the beginning of compulsory secondary educa-
tion in Spain, while K10 signifies its conclusion. K11, conversely, inaugurates the first of
two years dedicated to preparing students for university admission. This stage is char-
acterised by notable differences from its predecessor, including its non-compulsory
nature and the tendency to attract students with higher academic capabilities
(Ministerio de Educacién y Formacioén Profesional, 2022). Further differentiation at
this stage emphasises a rigorous academic environment aimed at facilitating students’
transition to higher education. In the context of higher education, our study included
participants from the first three years of undergraduate studies, which in total spans four
years. This inclusion allows for a comprehensive analysis of the academic development
and challenges faced by students at varying levels of their higher education journey.
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A convenience sampling process was used at an institutional level, due to the agree-
ment between the research group and the participant institutions. At the participant
level, a volunteer sampling procedure was used, and parental permission was needed in
secondary education. The participants did not receive any reward in secondary educa-
tion. In higher education, participants received credit in accordance with the faculty
volunteering programme.

Procedure

Data collection procedures differed among the two studies. Data from secondary educa-
tion students was collected during the course 2016-17, and data from higher education
students was collected during academic courses 2017-18 and 2018-19. The complete
procedure followed in secondary and higher education is presented in Figures 1 and 2
respectively. As the data collection was originally done with different aims, there are
substantial differences in the self-assessment activity performed. Such differences are
summarised in Table 1.

In the first study with secondary education students, the research was presented
during classroom time in 12 classroom groups. Students performed two tasks containing
different exercises during class time, for Spanish and mathematics subjects. Then, the

‘ Students performed ‘ The instructor
task —»‘assessed and graded = = = = 4

1
1
! Pre-experimental |Seminar on academic|
! P >
1 (written essay) the essays !

phase ! writting
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Pre self-
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Figure 1. Data collection procedure in secondary education.
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Figure 2. Data collection procedure in higher education.

Table 1. Data collection differences between educational stages.

Secondary education Higher education
Period 2016-2017 2017-2019
Subject Spanish and mathematics Writing
Task Written tasks and exercises Written essay
Self- Four (Spanish and mathematics, each Two (Writing task without and with one of three
assessment without and with written feedback) feedback options: written feedback/rubric/both)

occasions

teachers and the research team collaborated in grading and generating feedback for the
activities. Afterwards, the participants individually accompanied a research assistant to
a quiet room within the high school. There, the procedure was always the same: (a)
participants conducted a self-assessment of the Spanish task without any further instruc-
tion; (b) then self-assessed the same Spanish task with the teachers’ feedback; (c) then
self-assessed the mathematics task without any further instruction; and (d) self-assessed
the same mathematics task with the teachers’ feedback. Teachers’ feedback included
a grade and several qualitative comments about the quality of the task and the areas of
improvement. Explicit assessment criteria were not offered to the students, which were
free to use their own criteria. The participants were prompted before the first self-
assessment to think out loud their thoughts, emotions, and motivational reactions. If
the participant remained silent for more than 30 seconds, the researcher reminded him/
her to think out loud. The whole process took an average of 45 minutes and was video
recorded using a video camera on a tripod located within 1 metre of the participant. It is
important to note that while this timeframe was necessary to capture comprehensive
data, we acknowledge the potential for participant fatigue, which could influence the
outcomes of the think-aloud sessions.
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In the second study with higher education students, these attended a workshop on
academic writing and wrote an essay answering the question: “Why is the psychologist
profession necessary?’. Some days later, the participants individually accompanied
a research assistant to a quiet room. There, (a) participants self-assessed their essay
without any further instruction, (b) depending on the experimental condition, written
feedback (provided by the seminar instructor, the fifth author), a rubric (designed ad hoc
by the researchers for the higher education study, and based on the workshop contents),
or a combination of both was provided to the participants, and (c) participants self-
assessed their essay again with either. Just as in the first study, the written feedback
included a grade and qualitative comments about the quality of the task. For participants
in the rubric condition, essays were also graded by the fifth author, and their grade was
shared with the participants after the experimental procedure was concluded. As in
secondary education, explicit assessment criteria were not offered to the students,
which were free to use their own criteria. The participants were prompted before the
first self-assessment to think out loud their thoughts, emotions, and motivational reac-
tions. If the participant remained silent for more than 30 seconds, the researcher
reminded him/her of the need to think out loud. The whole process took an average of
45 minutes and was video recorded using a video camera on a tripod located within 1
metre of the participant. As with the other data collection, we acknowledge the potential
for participant fatigue, which could influence the outcomes of the think-aloud sessions.

Instruments

Table 2 offers a comprehensive overview of the various instruments employed across the
two data collections. Importantly, data from some of the instruments will not be analysed
here but we include a detailed account of all the instruments used but not employed in
this study to provide transparency in our methodology (Appendix A).

Video-recorded data to extract think-aloud

While in the research setting, all the participants were recorded using a video camera.
Though videos offered visual information about the participants actions, only partici-
pants verbalisations (i.e., think-aloud protocols) were analysed. These think-alouds were
analysed and coded by the research team. Later in the document we inform of the exact
procedure and the interrater reliability indexes.

Table 2. Instruments for each educational stage.

Secondary education Higher education

Deep Learning Strategies Questionnaire (DLS-Q) X

Emotion and Motivation Self-Regulation Questionnaire (EMSRQ) X
Situated Goals Questionnaire (SGQ-U) X

Self-efficacy questionnaire * X X
Video-Recorded Data X X
Students’ Performance X X
Rubric X
Instructor’s feedback X X

* Different for each educational level
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Students’ performance

For all participants, their performance in the tasks used for self-assessment was calculated
using instructor’s grades (i.e. Spanish and mathematics activities for secondary educa-
tion, writing task about the Psychology profession for higher education). Additionally,
we collected three variables about secondary education participants’ academic perfor-
mance: their average grades in the academic year including all subjects, their final grades
in Spanish and their final grades in mathematics.

Rubric (Appendix B)

The rubric was not provided to secondary education participants, as it was created for the
higher education data collection.The rubric was designed observing instructors’ models
of writing composition. Importantly, the rubric was only provided to higher education
students in the experimental conditions ‘Rubric’ and ‘Combined’. The rubric contains
three types of criteria: (1) writing process, (2) structure and coherence, and (3) sentences,
vocabulary, and punctuation. There are three levels of quality: low, average, and high.
The rubric is analytic as the three criteria should be scored independently.

Instructor’s feedback (Appendix C)

Feedback in all levels and conditions included a grade ranging from 0 to 10 points. In
secondary education, the teachers and the research team collaborated in grading and
providing feedback for the exercises. Teachers discussed with the research team exem-
plars of previous years (high, medium and low performance) and provided a criteria list
for correcting the exercises. Then the research team graded and provided feedback to five
cases for each year level using the directions given by the teacher. In university, instruc-
tor’s feedback was only provided to students in the experimental conditions of
‘Instructor’s feedback’ and ‘Combined’. The seminar instructor provided written feed-
back to each essay using the same categories as the rubric. For the ‘writing process’
criterion, as that was not directly observable by the instructor, he provided feedback by
suggesting whether some of those strategies had been put into play by the students (e.g.
planning). All essays were evaluated by the fifth author. The first author evaluated a third
of the essays reaching total agreement in the rubric categories (see Panadero et al., 2023b
for more details).

Data coding

The process of data coding to identify the self-assessment profiles for the present study
started in April 2020 with the secondary education students’ videos. The goal of this
coding was different from the two previous publications that included think-aloud
protocols (Panadero et al.,, 2020, 2023a). Whereas those studies were dedicated to
isolating specific strategies and criteria utilised by participants, the current endeavour
sought to map the entirety of the self-assessment sequence, including the type of
processes elicited and their order of activation, thereby achieving a more integrated
and holistic picture of how self-assessment takes place. Obviously, some processes
identified here align with strategies from the previous studies (e.g., ‘read’ is categorised
as a process here but was considered a strategy previously), while others are novel (e.g.,
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‘rate’). Appendix D provides a detailed comparison of the current coding methodology
with those used in previous analyses.

The first, second and third authors watched a sample of 10 videos from secondary
education participants with distinct characteristics and discussed several categorisations
for the students’ self-assessment processes. The think-aloud protocols were analysed and
represented our unit of analyses. Based on the content of those protocols we assigned
them to the categories earlier discussed. Some of the categories also differentiate two
levels of complexity, as the same process could be performed with different degrees of
expertise by the students. After the coding of those videos that implied several rounds of
discussion, six different processes were inductively proposed. They are, as follows:

Read
The student reads the instructions or question, their answer, or any other part of the task.

Recall

The student describes the instructions or question and their answer from memory,
without directly reading what is written and without making a judgement about the
quality of their performance of the task.

Compare
The student compares different sources of information, usually the instructions/question
against their answer.

Rate
The student makes an estimation (e.g., good, bad, average) about the quality of specific
parts of their performance of the task, or about the whole performance.

Assess (Level 1 and Level 2)

The student assesses the quality of his work using different criteria. Usually, it follows the
pattern: ‘T think my performance of the task is because . This process shows
two levels of performance complexity. In Level 1, the student uses intuitive criteria which
are not based in rules and instructions (e.g., I think I did a poor job because I was
nervous’). In Level 2, the student uses rule-based criteria according to the task, workshop,
or teacher’s instructions (e.g. ‘I think I did a poor job because some of my paragraphs are
not really coherent’).

Redo (Level 1 and Level 2)

The student performs again the task or part of it. This process also shows two levels of
complexity. In Level 1, the student would perform a general attempt at redoing the task
without clear steps; and Level 2 a concrete, active redo process that runs parallel to the
actual performance. The success of redo is not determined by whether the student makes
a final correction; rather, it is about the engagement in the redo process itself, fostering
deeper understanding and self-assessment.
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Identification of qualitative profiles

Based on the presence/absence and level of complexity in the use of the six processes
from above, four self-assessment profiles were identified: No Self-Assessment (NSA),
Superficial Self-Assessment (SSA), Intermediate Self-Assessment (ISA) and Advance
Self-Assessment (ASA). We explained this identification procedure in Appendix E,
along with the calculation of Krippendorf’s alpha for interrater agreement that reached
1 for secondary education and .841 for higher education.

Quantitative transformation and identification of quantitative profiles

As to perform a quantitative exploration of our qualitative coding and profiles, we
transformed our coding categories to scores (see Table 3). Then we established numerical
thresholds and identified four quantitative profiles. We explained this process in
Appendix F. Additionally, the coding manual can be found in the following link:
https://ost.io/4zpts/?view_only=32d4392c37374c979f340659a6cad82e

Data analysis

For RQ1 and RQ2, a descriptive data analysis was conducted, exploring frequencies of
processes and profiles. An analysis of the presence of specific processes in each
profile, as well as the order in which the processes are performed, was used to
describe each profile. Additionally, to visually represent the self-assessment profiles,
we created figures detailing the workflow of processes. For RQ3 we calculated cross
tables with their corresponding Kappa, discriminant analyses, and a one-way
ANOVA. For RQ4 and RQ5, a qualitative content analysis of the students’ processes
was conducted, to explore differences in the profiles depending on the educational
level.

Results

Next, we describe each of the profiles accompanied by a flowchart figure to help
visualise the processes. The flowcharts include different elements (see Figure 3): (a)
the rectangle contains the name of the process and the numerical value represents the
number of participants that performed such process; (b) arrows trace the sequence of
processes, with the numbers within these arrows indicating the count of participants

Table 3. Scores assigned to
each process.

Process Score
Read 0,25
Recall 0,5
Compare 0,75
Rate 1
Assess (Level 1) 1,5
Assess (Level 2) 2
Redo (Level 1) 2,5

Redo (Level 2) 3
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Figure 3. Example of the flowchart figure.

adhering to that specific sequence; and (c) for the processes with more than one level
(assess and redo), the number of participants in each level are represented with Level
1 (in white) and Level 2 (in grey). Furthermore, elements encountered in less than
20% of the profile’s participants are rendered in pale grey. This colour differentiation
aims to direct the reader’s attention towards the processes undertaken by the majority,
thereby facilitating a clearer understanding of the predominant self-assessment pro-
cesses within each profile.

RQ1. What are the self-assessment profiles of secondary education students before
and after external feedback?

As mentioned earlier, we identified six main processes grouped around four self-
assessment profiles.

No Self-Assessment (NSA)

NSA is the less frequent profile, identified in 4 to 8 participants, depending on the
occasion. Figure 4 presents the flowcharts. In the Spanish task two participants first read
the performed task while two others just started recalling it. Then one of the participants
that read the task moved into recall. Finally, one of the three participants also rate the
work. When feedback was provided, students started by reading or rating the quality of
the task, and then compared their task with the instructor’s comments.
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Figure 4. No self-assessment profile (NSA) in secondary education.

In mathematics, the usual pathway was to recall how they performed the task and
rated its quality. However, this rating was only done over few specific aspects of the task
but not as a whole, which differentiates these cases from more advanced profiles. When
feedback was provided, the rating stopped, and the students just read the task and
recalled it.

Superficial Self-Assessment (SSA)

Figure 5 presents the flowcharts. In Spanish, most started by reading the exercise and
their response; then, rated the quality of their performance (12 cases). An alternative
pathway was to recall their performance, but it was marginal. Lastly, after rating the
quality of the task, students usually assessed the task, using simple criteria. When feed-
back was provided, reading, rating, and assessing remained, but seven of them also
compared the task with the feedback they had received.
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Figure 5. Superficial self-assessment profile (SSA) in secondary education.

In mathematics, most participants also started by reading their task, but differently to
what they did in Spanish, they tended to think of different responses after reading it.
After that, they usually rated the quality of their task, and assessed it using mostly basic
criteria (level 1). When feedback was provided, the act of thinking on different responses
was no longer used, and participants went straight to rate their task after reading it.

Intermediate Self-Assessment (ISA)

Figure 6 presents the flowcharts. In Spanish, 25 participants started by reading their task,
and two main sequences emerged. First, some rated their performance after reading and
most ended the process assessing (level 2). The second sequence inverted the order:
participants assessed the task after reading it and ended rating. When feedback was
provided, rate was less used, while compare the task with the instructor feedback
increased.

In mathematics, we identified the same two sequences just described but with
lower frequencies. A difference was that in mathematics some participants ‘redo’
parts of their task: six participants actively rewrote their responses, thus showing
higher initiative than the participants in the Superficial Self-Assessment category.
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Figure 6. Intermediate self-assessment profile (ISA) in secondary education.

This changed when feedback was provided: participants read, rated its quality, and
assessed it, using mostly advanced criteria. However, participants did not enact the
redo process.

Advanced Self-Assessment (ASA)

Figure 7 presents the flowcharts. This profile was not frequent, especially in Spanish, and
it was characterised by the active redo of their entire performance of the tasks or
considerable parts. In Spanish, the participants started by reading the task, then per-
formed the processes of redo the task, rate its quality and assess the task using mostly
advanced criteria. When feedback was provided, the act of comparing the task with the
instructor feedback was performed after reading the task.

In mathematics, the situation was very similar. The participants started by read their
task, and then redo it. After that, most participants rate the quality of their work and,
lastly, assess it using advanced criteria. When feedback was provided, the same processes
of read, redo, rate, and assess were performed, but following different order depending
on the participant.
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Figure 7. Advanced Self-Assessment profile (ASA) in secondary education.

RQ2. What are the self-assessment profiles of higher education students before
and after external feedback?

For higher education participants, the six processes were also applicable and we also
identified four profiles that are very similar the secondary education participants’ pro-
files. Next, we describe each profile.

No Self-Assessment (NSA)

Once again, this was the less common profile among participants (Figure 8). The participants
read their pieces of work, and then recall their performance. Crucially, these were not carried
out systematically nor in depth during their self-assessments. This profile was a little more
common when feedback was provided. Then, participants read the task, being in most cases
the only process they elicited. However, in three cases they rated the quality of their
performance after reading their pieces of work.

Supefrficial Self-Assessment (SSA)

Figure 9 presents the flowchart. Usually, participants started by reading their work. Then,
most participants rated the quality of their work and assessed it, using mostly basic
criteria. However, a second group of participants recalled their performance after reading
it, and before rating its quality. When feedback was provided the situation was similar,
with the main difference being that the participants assessed their work using advanced
criteria in most cases.
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Figure 8. No self-assessment profile (NSA) in higher education.
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Figure 9. Superficial self-assessment profile (SSA) in higher education.

Intermediate Self-Assessment (ISA)

This profile (Figure 10) was the most common among the university students and was
also more complex than the previous two. Almost all the participants started by reading
their work, then they either rated and assessed its quality, or recalled. In the most
frequent pattern, participants read their work, rated its quality, and assessed it using
advanced criteria. When feedback was provided, the situation was almost the same, but
the process of recalling was frequently not performed by the participants.
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Figure 10. Intermediate self-assessment profile (ISA) in higher education.
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Advanced Self-Assessment (ASA)

Figure 11 presents the flowchart. As can be seen, almost all the participants executed the
three most advanced processes: rate, assess, and redo. This clearly shows that the self-
assessment processes identified in this profile were the most advanced. However, the order
in which these processes were performed varied among the participants. Interestingly, this
profile was much less common when feedback was provided. In this profile, the participants
started by reading their work, assessed it using advanced criteria, rated its quality and thought
of different possible ways of performing the task.

RQ3. What is the quantitative evidence on the validity of our qualitative profiles?

We investigated this research question by means of three different data analyses: cross
tables, discriminant analyses, and ANOVAs. It is important to remember that the
identification of the qualitative profiles was based on the observation of a number of
processes (see RQ1 and RQ2 above), and the calculation of the quantitative profiles was
performed using the scores presented in the section ‘Quantitative transformation and
identification of quantitative profiles’. These scores were based on the occurrence of the
same processes used for the qualitative profiles. This dual approach allowed us to achieve
a holistic understanding through qualitative profiles, which reflect the interpretative
insights of the researchers, as well as through quantitative profiles, which offer
a structured and numerical perspective. Notably, a direct connection exists between
these two profile types, underscoring the interconnectedness of our analytical
methodologies.

First, we explored the relationship between our qualitative profiles and the quantitative
profiles. For this, we calculated cross tables for each of the six self-assessments (see
appendix G), with their corresponding Kappa statistic, in which values above .6 are
considered appropriate for our type of comparison. All but one were above such value:
(1) secondary education Spanish without feedback Kappa = .655; (2) secondary education
Spanish with feedback Kappa = .683; (3) secondary education Mathematics without feed-
back Kappa = .378; (4) secondary education Mathematics with feedback Kappa = .850; (5)
higher education writing task without feedback Kappa =.669; and (6) higher education
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Figure 11. Advanced self-assessment profile (ASA) in higher education.
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writing task with feedback Kappa = .633. Therefore, there seems to be a relationship among
the two types of profiles, validating our qualitative approach (i.e. qualitative profiles).

Second, we calculated four discriminant analyses which explore how can we best
discriminate an already created set of groups using several predictors. We chose to
conduct four discriminant analyses rather than six, prioritising a clear comparison
between the impacts of different types of tasks — Spanish/writing versus mathe-
matics — on our study groups. This decision was also influenced by our relatively
small sample size, which made a simpler analytical framework preferable to ensure
adequate statistical power and more reliable interpretations of the data across these
primary task categories. For this, we merged the secondary and higher education
samples in the first two discriminant analyses, both of which pertained to Spanish/
Writing tasks — with and without feedback. The final two analyses were restricted to
secondary education participants engaged in mathematics tasks — with and without
feedback.

Table 4 provides a detailed statistical overview (Appendix H presents the four All-
groups scatter plots). The analyses across the tasks reveal significant differences among
profiles, with the first discriminant function in each analysis explaining a substantial
portion of the variance: 73.7% for Spanish/Writing without feedback, 67.3% with feed-
back, 71.3% for Mathematics without feedback, and 57.2% with feedback. Each scenario
showed strong differentiation among profiles, confirming the robustness of the identified
qualitative profiles through statistical means. These results, reinforce the previous results
in this RQ in that the four qualitative profiles we identified are also found statistically via
discriminant analysis.

Finally, we also explored whether our qualitative profiles were able to identify
different levels of academic performance. For that, we run a one-way ANOVA using
as dependent variable academic performance in which we included the grades
obtained in the Spanish, mathematics and writing tasks; using as independent variable
the general qualitative profile that averaged the without and with feedback profiles.
There was a significant effect of the qualitative profiles F(4, 226) = 2.80, p =.041, n°
=.036. Pairwise comparisons post hoc revealed that participants in the Superficial
Self-Assessment profile (M =6.22 SE=.23) showed a significantly (p=.027) lower
academic performance than participants in the Intermediate Self-Assessment profile
(M=6.86 SE=.17), and also significantly lower (p=.01) than participants in the
Advanced Self-Assessment profile (M =7.22 SE=.32). Participants in the No Self-
Assessment profile (M =6.31, SE=.50) did not differ significantly from the other
groups. This last result, might have been influenced by the lower number of partici-
pants that fell under the No Self-Assessment profile (n = 14) which might have
impacted the statistical power. The other profiles included more participants

Table 4. Summary discriminant analyses.

Variable Var. Can. R? A X p

Spanish/Writing without feedback 73.7 79 .080 X*(24)= 426.05 .000
Spanish/Writing with feedback 67.3 75 .090 X2(24)=399.90 .000
Mathematics without feedback 713 .60 235 x*(24)=80.98 .000
Mathematics with feedback 57.2 78 .041 X*(21)=174.07 .000

Var = Total variance explained by first function. Can = canonical.
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(Superficial Self-Assessment n = 67; Intermediate Self-Assessment n = 115; Advanced
Self-Assessment n = 34). In summary, we interpret these results as another type of
discriminant validation for the qualitative profiles, keeping in mind the lack of
significace on the No Self-Assessment profile.

RQ4. What are the similarities and differences in the self-assessment profiles of
secondary and higher education students?

In terms of the similarities, a crucial one is that our participants executed actions that
were all classified in six categories of processes, regardless of their educational level.
Additionally, the main characteristics of the profiles were similar in both secondary and
higher education students (e.g. the already mentioned presence of the ‘redo’, ‘assess’ and
‘rate’ processes during their self-assessment).

However, we identified differences of two types. First, the distribution of cases is
different among the two educational levels (see Table 5). And second, there were subtle
differences in the way each profile is carried out by students depending on their educa-
tional level. Next, we highlight four main differences.

How students process the information

Secondary education participants had a more direct way of processing the information
provided; in most of the cases it was limited to reading the task and the feedback when
available. In a few cases, participants did not read their work directly, but recalled its
characteristics instead. However, in higher education the relationship between these two
processes was different. University participants recalled their work much more fre-
quently, in addition to reading it. This allows them to perform a deeper and more
nuanced interpretation of the information.

How students redo their tasks

Secondary education participants were not very prone to redo their work, especially in
Spanish. However, for those who activated the redo process, it was common to actively
rewrite their work (level 2), attempting to improve it. On the contrary, university
participants were more passive when redoing their tasks. Instead of rewriting their essays
or part of them, they usually thought aloud alternative responses or ways of expressing
the same ideas (level 1).

Table 5. Frequencies of self-assessment profiles for each educational level.

Secondary education Higher education
Spanish Mathematics Writing task
n =65 % n=63 % n=111 %
NSA 4 6.2% 6 9.5% 2 1.8%
SSA 25 38.5% 22 34.9% 18 16.2%
ISA 31 47.7% 19 30.2% 69 62.2%
ASA 5 7.7% 16 25.4% 22 19.8%

No Self-Assessment (NSA), Superficial Self-Assessment (SSA), Intermediate Self-Assessment (ISA) and Advance Self-
Assessment (ASA).
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The effects of subject matter

When we compared the Spanish pieces of work, the self-assessment of secondary educa-
tion participants was, in general terms, simpler and more superficial in comparison with
university students. However, the mathematics self-assessment of secondary education
participants is more similar to the university participants, especially in the higher
profiles. The percentage of mathematics Advanced Self-Assessment profile of secondary
education participants (25.4%) was similar to the Spanish Advanced Self-Assessment
profile in higher education (19.8%), and more importantly the sequence of processes was
similarly complex with a small presence of describing and comparing.

It is important to highlight, as shown by Table 5, that the distribution of self-
assessment profiles in mathematics was more balanced across the four categories than
in Spanish were there was an uneven distribution. This suggests that the discipline of
study significantly influences the distribution of self-assessment profiles, a contrast that
merits further investigation to understand subject-specific self-assessment dynamics.

The effects of external feedback

The delivery of external feedback also had effects on the processes followed in each profile.
First, feedback seems to help homogenise the processes performed by the participants, as
can be observed in Figures 5, 10 or 11, which show simpler sequences when feedback was
delivered. Second, while some processes seem to decrease after receiving feedback (e.g.
recall or redo in Figure 10), some others seem to increase. The best example is the process of
compare, more popular after receiving feedback as students tend to compare the external
feedback against their work. We will dig deeper into such effects in the next RQ.

RQ5. What are the effects of external feedback -i.e. instructor’s feedback and
rubric- in the self-assessment processes?

To answer this research question, we compared the self-assessment profiles before and
after receiving external feedback. First, we performed a chi-square to explore if the two
types of profiles were related. The relation between these variables was significant, X% (9,
N=173) =71.16, p =.000, indicating that both were related.

Second, we created three cross tables to compare the trajectories of the participants:
Spanish secondary education, mathematics secondary education, and writing higher
education. We will next explore the trends in these categorical variables.

Regarding Spanish self-assessment for secondary education participants (Table 6), we
analysed the four profiles one by one. In the No Self-Assessment profile, the external
feedback improved the self-assessment process of three participants that moved to the
Superficial Self-Assessment profile. In the Superficial Self-Assessment profile, thirteen
participants remained in the same category after receiving the feedback, while nine
moved to a lower category and two moved to a higher category. In the Intermediate
Self-Assessment profile, while thirteen participants remained at the same level, seventeen
deteriorated in their processes, going down. In the Advanced Self-Assessment profile,
only one participant stayed at the same level, while five moved down. Therefore, except
for the No Self-Assessment profile, the rest performed worse after receiving feedback.

Regarding mathematics self-assessment for secondary education participants
(Table 7), in the No Self-Assessment profile the external feedback improved the self-
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Table 6. Cross table of Spanish self-assessment profiles for secondary education participants
before feedback and after feedback.

Secondary Education (n=64)

After FB NSA After FB SSA After FB ISA After FB ASA
(Level 1) (Level 2) (Level 3) (Level 4)
Before FB NSA (Level 1) 1 3 0 0
Before FB SSA (Level 2) 9 13 2 0
Before FB ISA (Level 3) 7 10 13 0
Before FB ASA (Level 4) 0 1 4 1

Feedback (FB), No Self-Assessment (NSA), Superficial Self-Assessment (SSA), Intermediate Self-Assessment (ISA)
and Advance Self-Assessment (ASA). Note: To interpret this table, we recommend drawing a diagonal from the
top left to the bottom right. The numbers along this diagonal indicate participants who remained at the same
level after receiving feedback. The numbers above the diagonal represent positive changes, meaning
participants who moved to a higher profile level after feedback. Conversely, the numbers below the diagonal
represent negative changes, meaning participants who moved to a lower profile level.

Table 7. Cross table of mathematics self-assessment profiles for secondary education partici-
pants before feedback and after feedback.

Secondary Education (n = 61)

After FB NSA After FB SSA After FB ISA After FB ASA
(Level 1) (Level 2) (Level 3) (Level 4)
Before FB NSA (Level 1) 3 1 0 0
Before FB SSA (Level 2) 7 13 2 0
Before FB ISA (Level 3) 5 6 13 0
Before FB ASA (Level 4) 4 4 4 1

Feedback (FB), No Self-Assessment (NSA), Superficial Self-Assessment (SSA), Intermediate Self-Assessment (ISA)
and Advance Self-Assessment (ASA). Note: To interpret this table, we recommend drawing a diagonal from the
top left to the bottom right. The numbers along this diagonal indicate participants who remained at the same
level after receiving feedback. The numbers above the diagonal represent positive changes, meaning
participants who moved to a higher profile level after feedback. Conversely, the numbers below the diagonal
represent negative changes, meaning participants who moved to a lower profile level.

assessment process of just one participant that moved up to the Superficial Self-
Assessment profile. In the Superficial Self-Assessment profile, 13 participants remained
in the same category after receiving the feedback, while seven moved to the lowest
category and two moved to a higher category. In the Intermediate Self-Assessment
profile, while 13 participants stayed at the same level, 11 worsened. Finally, in the
Advanced Self-Assessment profile only one participant stayed at the same level, with
12 moving to a lower category, four of them to the lowest profile. In general, it can be
concluded that self-assessment got worse after receiving the feedback.

Regarding self-assessment for higher education participants (Table 8), the interpreta-
tion is more complex as there were three conditions. Regarding the No Self-Assessment
profile, in the rubric condition there was no participants at this profile at any time; in the
instructor’s feedback condition there were no changes after feedback; while in the
combined condition the only participant moved up to the Intermediate Self-
Assessment profile after receiving the rubric and the instructor’s feedback. Regarding
the Superficial Self-Assessment profile, the rubric feedback had a positive effect increas-
ing the profile of four participants; the instructor’s feedback had a mixed effect with three
participants improving and two worsening; and the combined effect had mostly
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Table 8. Cross table of writing self-assessment profiles for higher education participants before
feedback and after feedback.

Higher Education (n=110)

After FB NSA  After FB SSA  After FB ISA  After FB ASA

(Level 1) (Level 2) (Level 3) (Level 4)

Rubric Before FB NSA (Level 1) 0 0 0 0
condition Before FB SSA (Level 2) 0 1 4 0
Before FB ISA (Level 3) 0 6 17 2

Before FB ASA (Level 4) 0 0 7 0

Instructor’s feedback condition Before FB NSA (Level 1) 2 0 0 0
Before FB SSA (Level 2) 2 2 2 1

Before FB ISA (Level 3) 3 9 8 0

Before FB ASA (Level 4) 0 3 4 2

Combined condition Before FB NSA (Level 1) 0 0 1 0
Before FB SSA (Level 2) 1 0 4 0

Before FB ISA (Level 3) 1 5 15 1

Before FB ASA (Level 4) 1 0 6 0

Feedback (FB), No Self-Assessment (NSA), Superficial Self-Assessment (SSA), Intermediate Self-Assessment (ISA) and
Advance Self-Assessment (ASA). Note: To interpret this table, we recommend drawing a diagonal from the top left to
the bottom right. The numbers along this diagonal indicate participants who remained at the same level after receiving
feedback. The numbers above the diagonal represent positive changes, meaning participants who moved to a higher
profile level after feedback. Conversely, the numbers below the diagonal represent negative changes, meaning
participants who moved to a lower profile level.

a positive effect with four participants improving. In the Intermediate Self-Assessment
profile, the rubric did not affect most participants that stayed at the same profile
(seventeen participants), with six worsening and two improving; the instructor’s feed-
back either did not have an effect (eight participants) or had negative effects (twelve
participants); and the combined effect had mixed results with fifteen participants staying
at the same profile, six worsening and one improving. Lastly, in the Advanced Self-
Assessment profile, the participants receiving a rubric went down one profile; the
participants receiving instructor’s feedback mostly went down; and the participans in
the combined condition also went down. In general, as found with the secondary
education students, feedback in whatever form was more beneficial for the self-
assessment processes of the less advanced self-assessors. Nevertheless, we want to
emphasise that these results come with a crucial caveat: the appearance of feedback
was not counterbalanced, in other words, all participants self-assessed first without
feedback and then self-assessed a second time with feedback. Therefore, our results
need to be interpreted under that light.

Discussion

Our aim was to identify self-assessment processes and profiles to propose a model of ideal
self-feedback. While there is previous research aimed to open the ‘black box of self-
assessment’ (Panadero et al., 2012, 2020, 2023a, 2023b; Pinedo et al., 2023; Yan & Brown,
2017), the present attempt is innovative as we have analysed the process holistically
identifying profiles categorising the main processes. This allows us to clearly identify
types of self-assessment, while exploring their differences based on educational level and
external feedback. As achieved by the just mentioned research, here we were also able to
identify and disentangle different elements in the self-assessment process. This is



244 e E. PANADERO ET AL.

important because it shows that this type of research is feasible, even if costly in
resources, and can provide insights. Next, we discuss our five research questions (RQ).

RQ1 and RQ2. What self-assessment profiles do secondary and higher education
students use?

We identified four self-assessment profiles labelled as No Self-Assessment (NSA),
Superficial Self-Assessment (SSA), Intermediate Self-Assessment (ISA) and Advance
Self-Assessment (ASA). As reported throughout the manuscript, they have distinct
features ranging from least to most advanced. Importantly, we have identified how the
process of generating self-feedback can follow different pathways even within the pro-
files, as shown by the alternative patterns within the flowcharts. In that sense, self-
feedback is here conceptualized and represented as a multi-component and recursive
process in which students transition between different processes. This resemblances what
we know from self-regulated learning models (e.g. Butler & Winne, 1995) as self-feed-
back being a complex activity of recursive nature.

Importantly, our study aligns and, more importantly, adds to the previous
research exploring the black box of self-assessment. We next analyse our results
based on Yan and Brown (2017) who identified three main self-assessment
actions: (1) determining the performance criteria, (2) self-directed feedback seek-
ing and (3) self-reflection. Regarding the first action, we did not identify students
trying to determinate the performance criteria but directly applying criteria (also
described in Panadero et al., 2020, 2023a). Our result aligns with Sadler (2005,
2007) and Yan and Carless (2021) theoretical proposition on the importance of
applying the criteria. It seems like, when self-assessing, students start performing
it without an explicit planification of the corresponding assessment criteria.

As per the second action from Yan and Brown (2017), self-directed feedback,
we have found traces of it in the recall and compare processes as means to
analyse and search for key aspects that would offer feedback to the students.
Importantly, our research context might have influenced the use of strategies as
this was a ‘laboratory’ setting and not a naturalistic one. Maybe in a real class-
room the students might have searched for external feedback right away asking
peers, the teacher, looking for external resources, etc. In our particular context,
they generated their own feedback in the first self-assessment occasion.

Finally, the third action according to Yan and Brown (2017) is self-reflection
that we believe is reflexed in the actions of estimate and assess as identified in our
data. When our participants estimate and assess they were generating a judgement
about their performance, therefore self-reflecting about their work and how to
evaluate it.

Importantly, there is one process identified in our data, that has no direct
parallel in Yan and Brown (2017): redo. Interestingly, in the revision of Yan and
Brown’s (2017) model performed by Yan and Carless (2021), they included ‘revise
work’ as a crucial action perform by students when they self-assess. However, it is
important to remember, Yan and Carless is a theoretical revision, therefore they
did not produce empirical results. Our empirical data shows that only the most
advanced participants redo their work, being this the highest level of self-feedback
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generation." In that sense, Yan and Carless’ model seems more ideal than realis-
tic, because the vast majority of our participants analysed their performance and
judged their work but did not revise, and the ones that did, a large proportion
only thought of improvements but did not implemented, though this could be
due to the laboratory setting sitution. Finally, our profiles go beyond Yan and
Brown’s in two ways: by identifying more specific and realistic processes and by
being anchored in the collection and analysis of real self-assessment (remember
that they used interview data).

RQ3. Do our quantitative calculations support the validity of the qualitative
profiles?

To explore the quantitative validity of our qualitative profiles we performed three actions:
(1) we calculated cross tables for each of the six self-assessments ocassions with all but
one showing appropriate Kappa values; (2) we performed four discriminant analyses all
showing appropriate explained variance levels with just one function, all significantly
discriminating among profiles; and (3) we run a one-way ANOVA to explore if the
profiles were able to distinguished among different academic performance levels, which
they did for Superficial Self-Assessment against the two highest categories. In light of
these comprehensive quantitative analyses, it is reasonable to suggest that our qualitative
profiles are supported by quantitative evidence, keeping in mind the sample size and
limitations of this study. This convergence of qualitative insights and quantitative
validation provides a compelling case for the applicability and relevance of our self-
assessment profiles in educational research and practice.

RQ4. What are the similarities and differences between the self-assessment
profiles of secondary and higher education students?

In synthesising the results of RQ4, a compelling conclusion emerges: students in sec-
ondary and higher education exhibit more similarities than differences in their self-
assessment profiles. This observation is underpinned by the six primary processes (e.g.,
read, recall) that remain consistent across these educational levels, as evidenced by the
identification of four analogous self-assessment profiles (e.g., No Self-Assessment,
Superficial Self-Assessment). What is particularly intriguing about our results is the
pervasive nature of these similarities, transcending variations in task types and the
maturity levels of participants. We also reached similar conclusions in the previous
studies (Panadero et al., 2020, 2023a) with the same data when we compared the
three year levels in each of the two educational levels: there are quite similar with subtle
differences.

Notably, our research ventures into uncharted territory, due to the absence of prior
studies directly comparing self-assessment practices across different educational levels.

“Importantly, there were two types of redo: level 1, which is a general attempt at redoing the work without clear steps (e.
g., thinking about possible ways to improve the work in specific aspects), and level 2 which involves a strategic redo
process simulating the performance of the task at hands.
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This gap in the literature precludes a direct comparison of our findings with existing
research, highlighting an area ripe for future investigation.

RQ5. How does external feedback affect students’ use of self-assessment profiles?

There are two main conclusions from our data. First, in our previous studies (Panadero
et al., 2020, 2023a) we found that once the external feedback has been delivered, that
information takes over the self-feedback generation process. We had already proposed
then that the delivery of feedback could be more beneficial if arrives after the students
have had a chance to generate their own feedback (e.g. Panadero et al., 2023b). And our
data here, for most of the participants, continues the same line of reasoning. However,
again, please keep in mind that we did not counterbalanced the delivery of feedback, in
other words, all participants first self-assessed without feedback and then with feedback.

Second, our results showed that external feedback helped more the less advanced
students according to the profiles analysed here. It seems like only the less advanced self-
assessors benefit from such feedback, a positive finding if we consider Dunning and
Kruger effect (Dunning et al., 2004). However, we could be facing a chicken-and-egg
dilemma here: are the less advanced self-assessors that way because of their lack of skills,
or because they are waiting for external feedback to confirm that they lack the skills?

Furthermore, our findings must be contextualised within the framework of feed-
back types and their motivational implications, as delineated by Butler (1987).
Butler’s seminal work on the task-involving and ego-involving properties of evalua-
tion offers crucial insights into how different feedback conditions can shape stu-
dents’ motivational orientations and, consequently, their self-assessment processes.
In our study, the predominantly performance-based feedback (e.g. achievement
level), inclusive of grades, is particularly relevant. According to Butler, such feed-
back can engender an ego-involved motivational state, where students’ focus might
shift towards normative performance and comparative success (see also Boekaerts &
Corno, 2005). This orientation could potentially overshadow the more intrinsically
motivated, task-involved processes that are central to effective self-assessment. Our
observation that less advanced self-assessors showed more responsiveness to exter-
nal feedback aligns with this perspective. It suggests that these students, possibly
due to their developmental stage in self-assessment skills, might be more susceptible
to the ego-involved influences of performance-based feedback. This reliance on
external validation, in the form of grades or performance metrics, could inadver-
tently reinforce a comparative mindset, thus impeding the development of more
self-regulated, task-focused assessment skills. Butler’s research underscores the need
for a careful consideration of feedback types in educational settings, especially in
how they interact with and influence the evolving self-assessment capabilities of
learners at different proficiency levels.

An empirically driven model of self-feedback: when self-assessment turns into
a successful event

Based in our findings, we propose next a model on how an ideal self-assessment process
might look like: the SElf-FEedback MOdel (SEFEMO) (Figure 12). Importantly, this
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INFORMATION SELF-ASSESSMENT
PROCESSING ANALYZE JUDGEMENT

Figure 12. Ideal self-assessment performance: SEIf-FEedback MOdel (SEFEMO).

model is based in the observation of well above 500 self-assessment performances with
and without feedback, in different content knowledge areas (Spanish, mathematics, and
writing), and with students from two different educational levels and six different year
levels. Yet, the same six processes and four profiles were identified among those 500 plus
self-assessments. It is important to remind that these observations were conducted in
a ‘laboratory’ setting and need to be validated in real classroom settings.

The first phase of the self-feedback process should consist on processing information.
This could be the information in front of them at that moment (e.g. if they are given back
their essays), or recall the information from when they performed the task or any other
relevant event (e.g. the explanation given by the teacher). Importantly, this information
processing might also involve the planning of the self-assessment. For example, if the
students are given a rubric, this would be an ideal moment to read or re-read, if it was
given to them earlier, the rubric. The main idea in this information processing phase is to
activate all the available information to prepare for the self-assessment.

The second phase should consist of analysing their work in contrast with different
elements (e.g., a rubric, an exemplar, a piece work from a peer) for the processes of assess
and compare (see our explanation of those categories earlier on). These different ele-
ments can be more “objective” such as a rubric, an exemplar, a piece of work from a peer;
or based on less certained elements such as a basic intuition. Because of this, students will
self-assess more accurately, especially if they are not experts, if they used concise criteria
and comply with external indicators of quality.

Based on ‘assess’ and ‘compare’, or as a parallel process, students should redo the
task. We have found this to be crucial among our participants. Importantly, ‘redo’ is
not just about correcting simple mistakes but is a highly advanced strategy, probably
the highest in complex tasks. We even consider it a supercharged version of ‘assess
and compare,” where the student uses the highest cognitive abilities to reenact the
task. This process is powerful because it represents the most effective form of self-
feedback: creating a new performance while simultaneously comparing and assessing
the previous one. Students can activate two types of redo: Level 1 which is a general
attempt at redoing the task without clear steps; and Level 2 a concrete, active redo
process that runs parallel to the actual performance. Moreover, the success of redo
is not measured by whether the student makes a final correction. A student might
redo a task and determine that the original work was correct. The key is the
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engagement in the redo process itself, as it fosters deeper understanding and self-
assessment.

In the last step, the students should be able to elicit a reasoned judgement about the
quality of their work. This involves synthesizing the insights gained from the previous
steps—information processing, assessment, comparison, and the redo process—to form a
comprehensive evaluation. They should consider various factors such as the alignment of
their work with the given criteria, the improvements made during the redo phase, and
any feedback received. This step is crucial as it encapsulates their critical thinking and
reflective abilities, allowing them to make informed decisions about their performance.
Additionally, this reasoned judgment should guide their future learning strategies and
identify areas for further improvement. By doing so, students not only enhance their
current work but also develop a deeper understanding and mastery of the skills involved.

Crucially, all these processes are led by more specific strategies and criteria,
ones that we have identified in these same 500 plus self-assessments, integrated in
Figure 13, and reported in detailed in three previous papers (Panadero et al.,
2020, 2023a, 2023b). Finally, as it happens with self-regulated learning models,
this proposal is based in a conscious and strategic deployment of all these
processes which means that students can performed these processes even without
being aware of them. Also, as with any model, the process is not clear-cut and it
can get fuzzy in terms of when each process happens and what strategies and
criteria are use when. This is just a representation based on our data from
a convenient sample that, we believe, could be faithful to an expert execution of
self-assessment. But let’s not forget than even among our profiles Superficial Self-
Assessment and Intermediate Self-Assessment, and Intermediate Self-Assessment
and Advanced Self-Assessment there was an overlap showing that self-assessment
is a complex endeavour.

If we compare our model with the one proposed by Yan and Brown (2017), our model
offers more details about the self-feedback process and there are elements from their
model not present in ours as they were not found in our data (i.e. requirement to self-
assessment, determining criteria, do I know enough to assess myself). This can be caused
by the different nature of the studies data.

Limitations

First, our data is coming from two different studies. While the methods of data collection
procedure were the same, the performed tasks and the research design were different. In
terms of the tasks, it is logical that the content should be different because we are
comparing students from K7 to third year of university programme. However, we also
had different skills and content areas, as the secondary education sample self-assessed
also in mathematics which was not done in higher education. Additionally, while there
were some similarities in the research design (e.g. all participants first self-assess without
any instructional help and then self-assessed again with feedback), the designs were
definitely different (descriptive vs. RCT). Therefore, our results should be taken with
caution.

Second, there is likely to be an effect of our research design that limits the generali-
sability of our conclusions about the effects of feedback in the self-assessment processes,
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Strategies Criteria
Secondary Ed. Higher Ed. Processes Secondary Ed.  Higher Ed.
Read the question
Read the response  Read the essay
Read the text Read
Read/process the ~ Read the feedback/
feedback received  rubric received
Remember the
instructions
Remember the Recall
seminar
Compare text-
response
Compare Compare
question-response _instructions-essay
Access their Compare
memory to
compare
Compare own Compare essay to
evaluation to feedback or rubric
feedback
Rate
Without clear Without clear
criteria criteria
Assess Intuition Negative intuition
Review the signs (Level 1) Positive intuition
(operators) Subjective Hindsight Negative hindsight
(gus-fecling) Positive hindsight
Experience/self-
efficacy
Rules Instructions
Spelling Spelling
Mistakes
identified
Given by the Feedback received
teacher
Comparative
Replace the X Assess Writing process
(Leve] 2) Paragraph structure
Compliance with Sentences and
I;’Zﬁ;’t’(‘)’i : punctuation marks
Adequacy to the
question
Coherence of
the result
Evaluate the Steps followed
procedure Formula
followed application
Think of different  Think of different Redo
responses responses (Level 1)
Perform the Perform the exercise Redo
exercise again again (Level 2)

Only used in one educational level due to the characteristics of the task
Only used in secondary education (mathematics)
Only used in secondary education (Spanish)

Figure 13. Integration of self-assessment processes, strategies, and criteria
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as the presentation of feedback was not counterbalanced. All participants self-assessed
first without feedback and then self-assessed a second time with feedback. Obviously, it
could be the case that if feedback had been given within the first self-assessment occasion,
the results might have been different (e.g. profiles might have gone up instead of down).
We have thoroughly discussed this in our previous publications (Panadero et al., 2020,
2023a, 2023b).

Third, in the terms of the content of the feedback this was oriented to task content and
not on the self-assessment itself (e.g. accuracy, strategies used). Self-feedback literature
emphasises the importance of receiving feedback about the self-assessment processes in
themselves.

Fourth, our data were collected in a ‘laboratory” context, where students engaged in
academic tasks outside their regular classrooms. This laboratory setting enabled us to
control extraneous variables, yet it also constrains the extent to which our findings can be
generalised to actual classroom environments.

Conclusion

The field is searching for answers to the question: how do students generate self-
feedback? This study sheds light on two crucial aspects. First, it identifies what
happens in terms of self-assessment processes: six main actions that can be cate-
gorised in four distinct profiles. Second, students from different educational levels
show very similar self-feedback generation and external feedback is mostly beneficial
for the low level self-assessors. Additionally, we have integrated our results on self-
assessment processes with our previous finding on specific self-assessment strategies
and criteria (Figure 13). While we are still in the initial steps of this key line of
research, this type of research based on the students’ real actions, could offer the
most insights on how students generate self-feedback. From our results, it is clear
what are the main differences between the most and the less advanced self-assessors,
knowing now that there are three actions (estimate, assess and, especially, redo) that
the weaker self-assessors are not implementing. This could be the start of interven-
tions to improve self-feedback generation in our students and, with that intention,
we also propose an ideal model of self-assessment (SEFEMO). Hopefully our
methods and conclusions will offer some needed light into such a crucial educa-
tional topic.
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