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Abstract: Striving toward goal completion and achieving objectives is one of the motors of personal
advancement. The path to goal completion is fueled by many reasons, among which motivation
stands out as one of the core impulses. Motivation acquires a particularly high relevance in learning,
prompting educators to mind its substance when designing not only the material to be imparted
but also the approach and the mechanisms to assess knowledge acquisition. The intrinsic nature of
motivation might stem from self-realization, thriving in specific goals, or even exploring unknown
ground. One of the main teacher-student interactions is the provision of adequate tools to achieve
learning outcomes. One of the tools available to teachers is the exercise of extrinsic motivation. This
paper proposes and assesses the initial implementation of a student-involved extrinsic motivation
method. A pilot group in the Junior year of a Bachelor in Mechanical Engineering program was
selected, in which the evaluation system was slightly modified with respect to the system that is
normally used. The course selected for the study was a compulsory six European Credit Transfer and
Accumulation System (ECTS) course covering production and manufacturing technology. Students
were asked to partake in the drafting of questions to assess their own knowledge, hence indirectly
increasing their motivation to learn the content. The tentative results obtained with the pilot group
appear to be positive and relevant. Students showed a higher engagement during class and reported
needing fewer hours of preparation at home (32% reduction). In addition, global satisfaction with the

course was improved.

Keywords: self-assessment; flipped assessment; motivation

1. Introduction

Historically, assessment and evaluation methods have been a matter of debate and
discussion with the aim of improving education and training. According to Rodriguez-
Esteban et al. [1], the concept of evaluation has evolved to encompass not only a final act of
proving an outcome but rather a process that is a constituent of the learning system. While
not being a new proposal, there seems to be a recent focus on exploring the advantages of
“self-assessment” methods. This term, however, has been granted many definitions and
has been the topic of numerous reviews [2-5]. Judging from the literature, to establish a
complete definition common to the various perspectives of researchers is no simple task.
Some authors have defined it as 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” [6]. It has also been understood
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as “process during which students engage in feedback seeking, evaluation, reflection and
making judgements regarding the quality of their learning process and outcomes” [7].

The lack of an unambiguous definition notwithstanding, there does seem to be agree-
ment on the advantageous nature of this practice for students. Exemplary benefits listed by
pedagogues include increases in motivation and improved academic results.

The repercussions of self-assessment in subjective aspects, such as the motivation of
the students, are difficult to gauge. Attempts to emphasize somewhat more quantitative
outcomes have been made, focusing on students” achievement of learning objectives [8,9].
Involving students in their own assessment has been shown to improve their strategies
used to prepare for different subjects and, consequently, lead to better grades [10]. Works in
the literature showcase a robust relationship between self-efficacy—consequential to these
improved preparation strategies—and the academic achievements of students, as presented
by Bartimote-Aufflick et al. [11]. Although student-based self-assessment systems are
reportedly beneficial in the long term, it is crucial for educators to make specific efforts
to determine what criteria are deemed objective to serve as the basis for student self-
evaluation. Additionally, self-assessment processes may trigger unsought feelings of
intimidation or scrutiny in the students, which teachers must tackle by creating a conducive
learning environment that counters those feelings with a sense of safety and support [12].
As mentioned above, there are studies indicating that students who better understand
evaluation systems acquire greater learning skills [13]. A similar inference is made about
using a peer assessment method with a common rubric among students [14]. It is worth
noting that meta-analyses have highlighted that interventions involving self-assessment
and explicit feedback on student performance had a significantly greater impact than
those without explicit feedback, suggesting that the provision of external feedback is an
important framework for successful self-assessment [15]. Furthermore, its impact on a
student’s ability to take responsibility for their own learning has also been tested [16]. Other
studies explored a different involvement of the students in the evaluation using students-
proposed evaluation rubrics. This method also reported improved results achieved by the
students [17].

On a parallel note, the outcome of implementing self-assessment methods is twofold.
The improvement in student performance aside, benefits appear in the teacher performance
as well, bettering their pedagogical skills [18].

1.1. Self-Assessment of Student Motivation

While, as stated above, the subjective aspects provoked in students are difficult to
gauge, there are a number of published studies that approach the psychological conse-
quences of engaging in self-assessment practices. In diverse educational environments,
self-evaluation has been observed to generate a beneficial influence on student motivation.
By allowing students to evaluate their own advancement and learning, they tend to ex-
hibit increased enthusiasm and motivation to enhance their academic performance [19,20].
According to Zimmerman et al. [21], self-assessment can help students develop a sense of
control over their own learning, which in turn leads to increased motivation and a greater
willingness to take risks. Furthermore, self-assessment can help students identify their
strengths and weaknesses, which can be used to inform their future learning goals and
strategies [22].

In addition to promoting student motivation, self-assessment has also been linked
to improved academic performance. A study by Andrade et al. [23] found that when
students were given the opportunity to self-assess their work, they were able to identify
and correct their own errors, leading to higher quality work and improved grades. Similarly,
Black et al. [24] found that self-assessment can lead to improved academic achievement,
particularly when it is incorporated into regular classroom practices. These findings suggest
that self-assessment can be a valuable tool for promoting both student motivation and
academic success.
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A comparative study was conducted to determine the effectiveness of incorporating
self-assessment and conventional methodologies to increase student academic motivation.
The study proved that students who were engaged in self-evaluation displayed higher
levels of motivation compared with their peers who relied on traditional methods [25]. In
the context of COVID-19, the self-assessment benefit was also tested as a worthy tool to
keep students involved, particularly when studying remotely [26].

In addition, there is a reciprocal relationship between student motivation and self-
assessment. In other words, higher levels of student motivation can encourage the practice
of self-assessment, while increased engagement in self-assessment can also enhance student
motivation [27].

1.2. Student Motivation

Motivation, defined as “a process that requires students to perform physical or mental
activities for achieving their goals” [28], is essential for a student’s academic performance,
with some authors even highlighting it as the most important aspect [29]. It is worth noting
that studies have shown a direct effect of self-assessment on increasing intrinsic motivation
(referring to motivation that originates within the individual), social development, and
well-being [30], as well as an increase in extrinsic motivation (referring to motivation caused
by external factors) due to self-assessment practices [31]. Other studies have concluded
that the inclusion of self-assessment contributes to an improvement in both external and
internal motivation.

Therefore, motivation is a critical factor in student learning and achievement. Recent
research has highlighted the importance of intrinsic motivation, which is characterized
by a genuine interest in and enjoyment of the learning process. Studies have shown
that when students are intrinsically motivated, they are more likely to engage in profound
learning strategies, such as elaboration and reflection, which can lead to improved academic
performance [32]. Additionally, intrinsic motivation has been linked to positive outcomes
such as greater creativity, persistence, and well-being [30].

On the other hand, extrinsic motivation, which is driven by external rewards or
punishments, has been found to have a more limited impact on student learning. While
extrinsic motivation can be effective in the short term, it often leads to a focus on achieving
grades or other external rewards rather than on the learning process itself [33]. This can
result in a lack of engagement and a decreased willingness to take risks or explore new
ideas. Therefore, it is important for educators to focus on promoting intrinsic motivation in
their students using strategies such as providing opportunities for autonomy, competence,
and relatedness [32].

Furthermore, research has identified a clear correlation between the increase in motiva-
tion and the provision of good feedback to students in conjunction with self-assessment [34].
Timely, specific, and actionable feedback can assist students in identifying areas for improve-
ment and setting goals for themselves, which can subsequently enhance their motivation
to learn [35].

1.3. Research Questions

As mentioned in the preceding paragraphs, the practice of self-assessment is often
accompanied by an increase in student motivation. One of the consequences of this
heightened motivation is a higher success rate in student learning [36-38], which also can
be found in meta-analyses supporting this finding [39,40]. In addition, some studies have
even highlighted the measurement of student motivation as a variable for assessing the
likelihood of success in their education [41].

This study explores a strategy for self-evaluation engagement, named “flipped assess-
ment”. It has been previously used in different works to refer exclusively to procedures
where the role of the student has been changed into that of the teacher only in the field of
evaluation [42,43]. The method used in this study addressed four research hypotheses. The
first hypothesis concerned whether student self-assessment directly and positively affects



Educ. Sci. 2023, 13, 831

40f15

student intrinsic learning motivation. The second hypothesis concerned the extent to which
it contributes to improving student perception of teaching and the subjects themselves. The
third hypothesis explored how classroom dynamics could be improved, with an increase in
student participation and interest in the subject using of self-assessment systems. Finally,
the fourth hypothesis concerned the validity of asserting that self-assessment brings better
academic results.

2. Materials and Methods
2.1. Scenario of this Study

The situation of this study is essential to understand its outcomes. This study was
carried out for the first time in the 2022-2023 academic year during the first quarter of the
year. The chosen subject is included in the bachelor’s program in Mechanical Engineering
offered by the Carlos III University of Madrid. It is a compulsory course taught during
the junior year with a weight of 6 ECTS credits. Its contents cover the production and
manufacturing technologies field with a theoretical-practical approach. Part of the course
focuses on the theoretical basis of the field, while the remaining part is oriented toward
solving application problems.

Some studies indicate that the impact of self-assessment practices varies across dif-
ferent school levels, being more relevant for older students [6]. This is consistent with
the psychological aspects of these practices, which require a degree of maturity to have a
profitable repercussion. Such a notion is of high relevance when pondering the analysis
performed in this study. In this aspect, it is noteworthy to remember the course under
study in this work is taught to students in their junior year.

The selected subject is taught by distributing material in two weekly face-to-face
sessions. Theoretical concepts are presented and discussed in one of the sessions, where
students are grouped in what is called the “Master Group”, with a maximum of 120 students.
In the remaining weekly session, students are grouped into the so-called “Small groups”
with a maximum of 40 students, where the practices and problem-solving associated with
the subject are carried out. In addition, the selected subject has the particularity of being
taught in both English and Spanish.

The evaluation system utilized in the subject is a coupled strategy of continuous and
summative evaluation. The continuous evaluation is distributed throughout the course,
and it involves two tests and a project. Multiple-choice tests aim to gauge a student’s grasp
of the concepts discussed in class. The project, on the other hand, is carried out in groups
of 4 students, evaluating their ability using a practical application of the material taught.
In all, the weight of the continuous evaluation with respect to the total grade obtained in
the subject is 45%, equally divided among the three deliverables. In addition, the students
must carry out different practical sessions throughout the course that are graded in an
absolute manner (pass/fail). Complementary to the continuous evaluation is the final exam
of the subject. It assesses a student’s ability to perform problem resolution and his/her
global understanding of the course, and it has a weight of 55% of the overall grade.

A student’s evaluation of the subject is carried out in the final period of the course.
This evaluation consists of a sort of student feedback and is completed prior to taking
the final exam when the students already know the result of the continuous part of the
assessment. The feedback is obtained using an anonymous and voluntary survey, in which
the students have an opportunity to evaluate concepts related to the teaching and the
organization of the subject. In the survey, they answer a series of questions on a Likert
scale—from “completely agree” to “completely disagree”—covering organizational and
effectiveness aspects of the course. Worded feedback is also encouraged in the form of
comments to improve the performance of the teachers and the organization of the lectures.

The results of these surveys are used by the teachers and the Department to implement
modifications to the strategies used to teach the subjects. The implementation of the self-
assessment strategy, which will be addressed subsequently, stems from some insights
gained using the surveys and comments from years prior to the realization of this work.
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The motivation of the students seems to be lower in those groups with the course imparted
in English as compared to those taught in Spanish. This difference is also visible in the
results of the knowledge evaluations (both continuous and summative) of the subject.

A frequent comment in the student surveys is a feeling of dissonance between the
assessment goals of the partial tests and the knowledge they acquired regarding the material
studied. There appears to be a mismatch between teacher and student expectations of what
reflects material knowledge. This feeling among students is recurrent regardless of the
courses taken [2,3] and is one of the motivations for conducting this study.

2.2. Implementation of the Methodology

As discussed in the previous subsection, according to surveys and comments from
years prior to the realization of this work, it was found that the students who attend the
course in groups taught in English are not as motivated as those taught in Spanish, noting
this in the academic results obtained in the subject, with a visible decrease in the grades
obtained in the English groups.

The evaluation of the effects and consequences of the self-assessment strategy was
performed on a pilot group, in which the evaluation system was modified. The expectation
of the outcomes was focused on the student grades, concerning quantitative observations,
motivation to learn, and general satisfaction with the subject and teachers, concerning
subjective and qualitative aspects.

2.2.1. Quantitative Data

The new evaluation system stems from comments in the students’ satisfaction surveys.
As stated previously, a commonly reported feeling among students concerned the multiple-
choice tests that were part of the continuous evaluation of the subject. The tests were
made of twenty questions posed by the teachers involved in teaching the course. To
address the dissonance between students and teachers regarding what questions reflect
their knowledge, the new evaluation system incorporated a shared responsibility in the
creation of the multiple-choice test. Out of the total twenty questions, only ten would be
created by the teachers, while the remaining half were posed by the students. To select
the questions that would be included in the final exam, students were asked to come up
with four questions each, creating a large pool of possible items that were corrected by the
teachers of the course. Finally, ten were included in the final exams. A fairness mechanism
was implemented to mitigate possible unethical practices, such as students sharing sensitive
information. Such a mechanism consisted in disregarding the students-posed questions
that were correctly answered by more than 75% of the group—a success rate far superior to
previous courses. This mechanism was only provisional, as the evaluation system is being
probed and implemented, and it aimed to palliate the effects of a misplaced focus on grade
achievement, the fruit of inappropriate motivation techniques [27].

The pilot group chosen for the implementation of the new evaluation system was the
group that was taught the course in English. This group consisted of students including
both Spanish nationals and visiting exchange students, who presented a worse history in
terms of student motivation, satisfaction with the subject and teachers, and obtained grades,
in general. In the academic year of interest, the group totaled 29 students. The outcomes of
the pilot group with the new evaluation system were compared to the reference groups
taught in Spanish (in which the evaluation was not modified), amounting to a total of
166 students. Additionally, the results were compared to the information from the previous
year for all groups (Spanish and English).

2.2.2. Qualitative Data

The results of the student surveys were used as indicators for self-perceived learning
experiences. Specifically, the students were surveyed concerning their satisfaction with
the contents of the course, its organization, and teacher performance. For reference, the
teacher in charge of teaching the subject to the English group was the same in the two years
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of this study. The sections contained in the survey that allow students to evaluate teacher
performance are as follows: the teacher stimulates learning appropriately; the teacher plans
and coordinates the class well and clearly exposes the explanations; the teacher adequately
resolves doubts and guides students in the development of tasks; and in general, I am
satisfied with the teaching of the teacher of the subject. In a similar fashion, to assess the
subject in more general terms, the students also indicate their global satisfaction with the
subject, estimate the number of hours per week devoted to it (classes aside), and value the
increase in knowledge, competencies, and skills acquired.

To gather an estimation of the degree of benefits in the implementation of the new
evaluation system, the scores obtained in these questions in the student survey were
compared to the scores from previous years. Thus, an indication of whether the path was
correct was extracted from these initial results. These data were complemented with the
number of passing students and the average grade obtained in the pilot group.

In summary, the methodology followed presents a mixed approach (quantitative and
qualitative). To discuss the first, second, and third hypotheses, a survey was used, which
the students completed at the end of the course, answering a series of questions about their
perception of the subject (the questions are included in Table 1), as well as their opinion of
the teachers who taught the subject. On the other hand, to address the fourth hypothesis, an
approach based on the grades obtained by the students in different assessments throughout
the course was proposed. All these results serve as guides, extracted from the outcomes of
this initial implementation of the new evaluation system, to gauge the effectiveness of the
assessment method. While tentative in nature, due to the very early stages of the application
of the method, they are notably useful in understanding whether its repercussions could
point to beneficial progress in the teaching of the course. A comparison was made between
the results from the pilot group, taught in English, and two control groups. On the one
hand, the pilot group was compared to the rest of the groups of the subject taught in
Spanish in the same academic year. On the other hand, the pilot group was compared
to the results from the previous year in the English group. To minimize language bias
and temporal bias, mainly relative values with respect to time and the pilot group will be
discussed.

Table 1. Relative variation in subject perception provided by the students. Highlights in green and
red represent positive and negative outcomes, respectively.

Percentage of Variation, Values Obtained

2021 2022 in 2022 with Respect to 2021
Pilot with Respect  Pilot with Respect .
to All Groups to All Groups Pilot Group All Groups
Teacher Performance
The teacher stlmglates learning 6% _39, 4% 1%
appropriately.
The teacher plans and coordinates the
class well and clearly exposes the —24% 2% 37% 3%
explanations.
The teacher adequately resolves
doubts and guides students in the —24% —4% 33% 6%
development of tasks.
In general, I am satisfied with the o o o o
teaching of the teacher of the subject. —13% 6% 8% 1%
Questions about the subject
In general, I am gahsﬁed with the —6% 19% 22% _39,
subject.
Estimate the number of hours per
week, excluding classes, you have 35% 1% —32% —9%
devoted to the subject.
Value the increase in knowledge, —10% 9% 299 1%

competencies and/or skills acquired.
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3. Results

Throughout this section, the results of this initial implementation of the flipped-
assessment system will be discussed. It is imperative to note that, while the results are
fairly interesting and indicative of whether the system is advantageous or counterproduc-
tive, they are not fully conclusive. Their tentative nature should be accounted for when
understanding the effectiveness of the assessment system. Future work and research lines
will be proposed and discussed later in this article, which should assist in complementing
the initial findings herein reported.

3.1. Student Self-Perceived Measurements of The Learning Experience

This subsection presents the results collected from the surveys carried out by the
students about their self-perception of the teaching performance and their degree of satis-
faction with the subject.

Table 1 summarizes the relative variation in the students’ perception between the
years 2021 and 2022. It is worth noting that the “pilot group” refers to the English-taught
group irrespective of the year. The survey is divided into student perception of teacher
performance and the global organization of the subject. The survey results for the pilot
group are compared to those of all groups within the same academic year. Additionally,
the variation within the pilot group for the two years under study is reported.

The results seem to indicate a positive trend after the implementation of the new
assessment system. Taking as a reference the scenario in the year 2021, the pilot group
presents significantly lower student satisfaction than the rest of the groups. Coincidentally
with the new assessment system in 2022, the indicators for satisfaction appear to mutate
quite positively from the previous year. As can be seen in the 2022 column, the indicators
corresponding to the teacher performance in the pilot group are very close to those for the
other groups. This apparent change in the perception of teacher performance would seem
to be matched with the global perception of the subject, which also appears to improve
from 2021 to 2022. In addition to the conceived reversion of the worse results for the pilot
group, the questions about global satisfaction with the subject would seem to be more
positively answered with the implementation of the flipped-assessment system. Variations
in the table are highlighted in red and green color to aid visualization. Red represents a
negative outcome, such as low satisfaction with the course or a very high number of hours
devoted to the subject, as opposed to positive outcomes, which are highlighted in green.
Differences below 5% were not considered relevant enough, given the initial nature of these
results, and are therefore not highlighted.

A few more inferences from Table 1 are noteworthy. In the matter of teacher perfor-
mance, apparently, the reference groups (i.e., the Spanish-taught groups) do not present a
relevant shift between the years 2021 and 2022. This permanence motivates the assumption
that the changes in the results in the pilot group are related to a beneficial connection be-
tween the teacher and the students, although these results still need to be further sustained.
This insight is supported as well by the negligible difference between the pilot and the
reference groups in the year 2022. There seems to be an important jump for the pilot group
between the two years of the study, with a reported improvement in the way the teacher
plans and coordinates the class by 37%. Teacher performance is also positively assessed in
the way a teacher resolves doubts and guides students in the development of tasks, with a
change of 33%. These results could arise from a parallel effect of the assessment system.
As the students had to formulate their own questions for the tests, they needed to strive
to follow the subject and understand the contents taught to a much higher degree. This
situation might have been the origin of engaging in a more active interaction in class, which
in turn gave the teacher an opportunity to resolve more doubts. This increased engagement
was reported by the professor teaching the subject, although there was no quantifiable
indicator for it. Implementing such an indicator would have disturbed the natural flow
of the class and might have been counterproductive. However, a parallel result supports
this observation: the number of emails sent to the teacher with doubts about the contents
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was reduced by 5% in the pilot group. Additionally, visits to the professor’s office hours
decreased by 7%. The students would then have perceived a responsive attitude in the
teacher concerning the way in which they solved doubts during class, as well as retaining
the students’ attention, possibly making the students perceive better planning of the lesson
insofar as their comprehension of the topic was better. This initial finding is also supported
by the general satisfaction with the teacher in the pilot group, which increased by 8% with
respect to the previous year.

One more comment should be made about the results of the student surveys in this
first year of the new assessment system. While the students seemingly perceived their
increase in knowledge and competencies was very positive (22% increase with respect to
the previous year), the overall estimation of the time devoted to the subject was lower than
previously reported (decrease of —32%). However not conclusive in nature, these early
observations could hint at the lessons being more advantageous when the students need to
extract viable questions to evaluate their own knowledge.

3.2. Student’s Grades

A more quantitative analysis of the repercussions of the new flipped-assessment
method is presented in this subsection. As previously stated, a student’s involvement in the
evaluation of the subject was made possible by formulating questions for the two mid-term
exams that are part of the continuous evaluation. It is worth noting that a temporary
contingency method for the use of unethical practices was implemented, which consisted
of disregarding the validity of questions posed by the students if they were answered
correctly by a suspiciously large portion of the class.

Focusing on the ten questions posed by the students in each partial test, some interest-
ing observations arise. In the first test, on average the students performed 125% better on
the students-posed questions compared to those formulated by the teachers. However, the
opposite result was noted on the second multiple-choice test, where students obtained on
average 10% lower grades on their questions than on the teachers” questions. Furthermore,
comparing the results of the second to the first test, student performance was on average
31% poorer on questions they formulated, while student performance on questions posed
by the teachers increased by 71%.

Given the tentative nature of the conclusions after one year of system implementation,
two comparisons were established in order to acquire a somewhat more complete view of
the impact of the new evaluation format on the academic results obtained by the students.
On the one hand, the results obtained by the pilot group were compared with the results
obtained in the year before the implementation of the new evaluation system. On the other
hand, to have a reference point, an analysis of the variation in the results obtained by the
rest of the groups compared to the previous year before the implementation of the new
system was also included.

In Figure 1, the relative changes in the resulting average grade for each of the evaluative
assessments can be appreciated for both groups analyzed with respect to the year before
the implementation of the self-assessment (pilot group and rest of the groups). For the
first test exam, an increase in the average grade obtained by the pilot group of 73% can be
observed, while in the rest of the groups, only an increase of 18% is observed. As discussed
in the following section, this could have been due to dishonest behavior in the pilot group
student. However, on the second test, the variation found in the average grade obtained in
the pilot group and in the rest of the groups was identical and equal to —21%, which points
to reasons unrelated to the impact of the evaluation system but rather more related to the
difficulty of the proposed exam. The next analyzed assessment is the evaluation of the
subject’s project, which is part of the continuous evaluation. In this case, it can be perceived
that the resulting average grade in the pilot group is slightly lower than that obtained by
the declared group in the previous year, with no variation in the average grade for the rest
of the groups. In the case of the pilot group, it should be noted that the project is an open
project where students indirectly set its difficulty based on some boundary conditions that
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they define themselves. An apparent explanation of the results is related to the effect of
the new evaluation system. Deriving from higher engagement, the students might have
been more curious and eager to face new challenges, which led them to set an increased
difficulty in their projects.

Rest of the groups M Pilot group

18%
P 73%

I 29%
’%O/O
I 14%

I = N 2
{ —
X |
f
§ §
TEST 1 TEST 2 PROJECT FINAL EXAM SUBJECT

GRADE

Figure 1. Percentage of grade variation obtained in 2022 compared with those obtained in 2021.

Among all these initial findings, the most surprising and relevant result is the average
grade obtained by the pilot group on the final exam of the subject, which increased by
29%, far from the decrease in the other groups of the subject (—1%). A reminder should be
made, pointing to the relevance of this observation. The new evaluation system involves
the students in the creation of the mid-term tests but excludes them from the creation of
the final exam of the course. The final exam is developed by the teachers and is common
and carried out by all the groups at the same time. Regarding the overall average grade for
the subject, it should be noted that the pilot group surpassed the average grade obtained
by the equivalent group in the previous year by 14%, while in the rest of the groups, only
an increase of 3% occurred.

One of the original objectives of this work was to reduce the gap in training results
between the English-taught pilot group and the Spanish-taught groups. To analyze more
clearly the impact of the introduction of the self-assessment system on the pilot group,
Figure 2 shows the relative differences in the mean value of the results obtained in the pilot
group and in the rest of the groups in the year of implementation of the pilot project (2022)
and the previous year.

Regarding the first test exam, it can be observed that in the pilot group, grades were
obtained on average 31% lower than those obtained by the rest of the groups prior to the
implementation of the self-assessment evaluation. However, with the implementation
of the new evaluation system, this distance appears to be shortened, reaching values of
practically identical mean grades (1% higher in the pilot group). On the second multiple-
choice test, the distance in terms of academic results remained unchanged compared to the
year before the implementation of the new evaluation system. Concerning the evaluation of
the subject’s project, there is no perceived relevant difference in the average grade obtained
by the groups (only a 1% of difference). Analyzing the mean grades obtained in the pilot
group and the rest of the groups, it can be seen that not only has the pilot group improved
its results compared to the rest of the groups but it surpassed them, obtaining an average
grade of 8% higher than the average grade achieved by the rest of the groups. The final
result of the impact of the pilot project translates into the fact that the average grade in
the subject obtained by the pilot group went from being 7% lower in the pilot group to 3%
higher compared with the rest of the groups.
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Figure 2. Percentage of grade variation obtained in the pilot group compared with those obtained in
the rest of the group for the years 2021 and 2022.

4. Discussion

This section will expand on the relevance of these initial findings and their implications,
setting the ground for complementary work that should sustain these inferences and test
these tentative observations with more conclusive analyses. This section is subdivided into
the four hypotheses described at the beginning of this work, with an additional subsection
concerning future work.

4.1. Effect of Student Self-Assessment on Intrinsic Learning Motivation

As mentioned in previous sections, the first situations of self-assessment in the pilot
group were disruptive with respect to the expectation. The first mid-term exam that
incorporated student participation resulted in a large difference in the success rate of the
students from their own questions to the questions posed by the teacher. Specifically, the
average grade on the student questions was 125% higher than on the teacher questions.
Throughout this work, a concern has been raised a few times about possible unethical
behavior in the formulation of the students’ pool of questions, triggered by the commonly
accepted consequence of extrinsic motivation for seeking a high grade above knowledge
acquisition. A similar observation was previously made by other researchers, who claimed
that when students had the opportunity to self-assess their own knowledge and that grade
affected their final grade, they showed a tendency to assign themselves higher grades
than those assigned by teachers [44]. In our study, it was observed that students chose to
divide into groups to study and formulate their questions. The methodology used by the
students in the first test exam favored those who were not initially as keen to learn and
were rather motivated by grades, as they were able to obtain better results in the half of the
exam that was student-formulated (as they could know most of the answers beforehand).
However, this behavior was reverted on the second mid-term exam, in which the success
rate in the questions posed by the teachers increased by 71%. This tendency reversion
was more strongly noted on the final exam, as stated previously, where students were not
involved whatsoever in its design, and still, the performance was increased with respect to
the references. The global outcome of the results, while still preliminary, seems to point
toward the increase in student motivation to learn and properly acquire knowledge, closing
the perceived gap between teacher and student expectations of the knowledge assessment.

Therefore, considering these initial results, the first hypothesis would seem to be sup-
ported by the outcomes of this pilot group, showing a positive effect of the self-assessment
system on the intrinsic motivation of the students.
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4.2. The Contribution of Student Self-Assessment to Improving Their Perception of the Teaching
Work and the Subject

A relevant change induced by the implementation of the self-assessment system was
a subjective perception noted by the teacher related to student engagement. During the
lessons, there was a noted increase in the attention paid by the students, and in their
participation engaging in interactions with the teacher and among themselves. Such an
outcome is consistent with other studies previously published [45]. Additionally, the
teacher’s perception of this change was met with the same feeling by the students, as
shown in the surveys submitted. The student’s evaluation of the teacher assigned to the
pilot group increased by more than 30% compared to the previous year. On a similar note,
students reported a generally increased feeling of acquiring knowledge and competencies.
The answers to this question in the student survey were 22% more positive in the year of
implementation of the new system than in the previous year. All of this comes together
with the estimated time commitment in the year 2022, when students reported having
devoted 32% less time than in the previous year, which would point to enhanced classroom
achievement relating to the higher student engagement reported by the teacher.

The results herein mentioned would seem to be in line with the hypothesis under
discussion. By being involved in deciding what questions would be used to test their grasp
of the material, students appear to be more engaged during the teaching of the lesson. This
increased engagement is realized by asking for further clarifications, answering follow-up
questions posed by the teacher, and interacting with each other during classroom time.
Judging from the initial results of this study, this enhanced classroom performance could
be related not only to the overall achievement of the students in their examinations but
also to an improved perception of the teaching strategies and of the subject. In other words,
this might be generating not only a better understanding of the material but also a kinder
feeling toward the subject. These results are supported by other researchers, who point out
that self-assessment also increases student efficiency [11,46].

Therefore, the preliminary study here reported would seem to confirm the second
hypothesis, stating that student self-assessment helps improve the student’s perception of
the subject and the teaching.

4.3. Influence of Self-Assessment on Student Engagement and Classroom Dynamics

As stated above, on the first multiple-choice test, a large difference was noted in
student performance between the questions formulated by students and the questions
formulated by teachers. After completing this exam, the students were informed of their
grades. The large deviation between their achievements in each part made the students
reflect and take full responsibility. As hinted at earlier, this points to a psychological aspect
of the evaluation. As extrinsic motivation is likely to promote behaviors focused on achiev-
ing higher grades instead of grasping better knowledge, there is a possibility that it might
trigger dishonest behaviors. However, the maturity of the students is a key factor in the effi-
ciency of self-assessment methods. On these lines, a more mature and responsible reaction
is triggered by confronting students with their apparent malpractices. This side effect of
the new methodology was also reported by other researchers in similar studies [47,48]. Ad-
ditionally, it caused students to have more critical and profound thinking, modifying their
approach to the lessons and the preparation for the second multiple-choice test. The change
in approach and dynamics was seen in the results for this second test, where students per-
formed better on the questions posed by the teachers than on the student-formulated ones.
The possible explanation for this observation is twofold. Firstly, the students interacted
more proactively in the classroom and exhausted the clarifications needed to better grasp
the material. Secondly, they explored more profound and complex aspects of the concepts,
in order to formulate more appropriate questions. This would have yielded an overall
extraordinary performance in answering the teacher’s evaluation questions.

A preliminary conclusion can be drawn from this result. After an initial setback,
probably related to an extrinsic-motivation mindset, the dynamics of the class changed
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radically, greatly improving student efficiency. This might hint at asserting the third
hypothesis: self-assessment appears to have a positive influence on student engagement
and classroom dynamics. This observation is in accordance with similar works by other
researchers [49,50].

4.4. Relationship Between Self-Assessment and Better Academic Results

The discussion of this last hypothesis is hindered by a comment already made through-
out this paper, but which is, nonetheless, worth revisiting. While intrinsic motivation (i.e.,
a student’s will to learn) is commonly conceived as a more relevant impulse toward the
beneficial learning of the material, it is difficult to gauge. On the other hand, extrinsic moti-
vation (i.e., rewards or punishments) is likely to trigger a non-desired focus on achieving
higher grades, which in turn might sometimes lead to unethical behavior. Concerns can
be raised about coupling an extrinsic-motivation mindset with self-assessment methods.
As discussed previously, a provisional contingency method was devised for this study.
However, the maturity of the group in which self-assessment is implemented contributes
highly to the good practice of the method. For this reason, in this subsection, the focus is
shifted toward the second and the last examination in the course, disregarding the first test,
in which student performance was drastically higher on their own questions than on the
teachers’ questions.

On the second mid-term test, the grades obtained by the students on the part of the
exam formulated by themselves were similar to the grades corresponding to the part of
the exam formulated by teachers. Similar results have been reported by other researchers
in similar scenarios [2,3,51]. Students obtained on average 10% worse grades on the part
of the exam formulated by themselves. It is worth indicating that student participation
in formulating their own questions triggers them to better understand the material, solve
doubts that arise during the preparation of the questions, and better comprehend the
evaluation system. This fact was also highlighted by other researchers [52]. It is true that
the effect of self-assessment is more notable once students have faced this format for the
first time and have received feedback, and that could also explain the grades obtained on
the second exam. This has the potential to increase student involvement and motivation,
resulting in improved academic achievement [53] as demonstrated by the good average
subject grades obtained by students compared to the year before the implementation of the
new evaluation system (14% higher). Additionally, it is worth noting that the performance
of the pilot group also increased on the final exam, in which they did not partake in creating
the questions. This fact follows the results of the second mid-term test, in which students
performed notably well on the teacher-posed questions.

The initial outcomes of this early-stage implementation of the self-assessment system
seem to hint toward the validity of the fourth hypothesis. Evaluation systems that involve
and incorporate students seem to result positively in the understanding of the material,
which in turn yields better academic results.

4.5. Limitations and Future Works

The results presented in this study are not concluding in nature and should be re-
viewed while considering their limited scope. They are the outcomes of a study in its early
stages. Nevertheless, although tentative, the results are positive and provide interesting
insights into how self-assessment could affect the classroom and improve student learning.
This, along with the fact that this study was performed during a finished academic year,
are the elements that point to a partially concluded work that is suitable for reporting in an
article.

In accordance with these positive results obtained, some further work needs to be
performed in order to confer these insights with a more conclusive nature. A larger-
scale study should be designed, including different types of subjects, a greater number
of pilot groups, and over a longer period of time. Additionally, studying the effect of
self-assessment practices on repeating students would be of the utmost interest. Students
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who have previously failed the subject are evidence of a failed engagement attempt, that
can be attributed to a number of causes. Self-assessment practices might improve student
involvement in understanding the subject and could be a key element to their success when
retaking the course. Therefore, in future work, a differentiation between first-time and
repeating students would be very interesting.

5. Conclusions

This study presented both quantitative and qualitative results that allow us to relate
students’ self-assessment to their motivation to learn, and in turn, to the academic results
obtained and the perception they have of the quality of the education received. While the
study is in the early stages and the results are still of a tentative nature, some concluding
remarks can be drawn that help shape the future in this line.

The main concluding remarks of these initial findings are as follows:

1. The first hypothesis appears to be valid: self-assessment seems to help motivate
students, even in the presented case where students do not necessarily have to answer
their own questions but those of their classmates.

2. The second hypothesis is also apparently well-posed. On average, students appear to
be more satisfied with the subject when the self-assessment system is implemented.
Students positively value the teacher’s work in all areas, highlighting how they
organize classes, explain content, and resolve doubts. Additionally, they perceive that
they have acquired more knowledge in a more time-efficient manner.

3. Inthe matter of classroom dynamics and student engagement, self-assessment might
promote a better learning environment and greater camaraderie, which would support
the third hypothesis.

4. Finally, the hypothesis regarding academic results also seems to be valid. In quantita-
tive terms, the implemented self-assessment system appears to have allowed for an
increase in student knowledge, resulting in higher academic results on average than
before its implementation.

These remarks would benefit from further work confirming their initial validity,
exploring the possible extrapolation to subjects of different fields, and including a larger
number of groups and a focus in different kinds of students.
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