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Abstract

:

Learning is a non-deterministic complex dynamical system where students transform inputs (classes, assignments, personal work, gamification activities, etc.) into outcomes (acquired knowledge, skills, and competencies). In the process, students generate outputs in a variety of ways (exams, tests, portfolios, etc.). The result of these outputs is a grade aimed at measuring the (level of) competencies achieved by each student. We revisit the relevance of continuous assessment to obtain this grading. We simultaneously investigate the generated outputs in different moments as modifiers of the system itself, since they may reveal a variation of the level of competencies achievement previously assessed. This is a novelty in the literature, and a cornerstone of our methodology. This process is called a Dynamical Continuous Discrete assessment, which is a form of blended assessment that may be used under traditional or blended learning environments. This article provides an 11-year perspective of applying this Dynamical Continuous Discrete assessment in a Mathematics class for aerospace engineering students, as well as the students’ perception of continuous assessments.
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1. Introduction


Learning is a complex dynamical process in which students gain knowledge, improve, or acquire skills, achieve, or increase competencies, and change or modify habits [1,2,3,4,5]. The learning process runs throughout various activities, such as master classes, problem solving, gamification activities, or lab sessions, where students play a more or less active role with student-centered activities, such as project-based learning, flipped teaching (FT) [6,7,8,9], or a combination of these, with the so-called blended learning (BL) methodologies [10,11,12,13,14,15,16]. Indeed, BL and educational technology have proven to be crucial in the university resilience to cope with the COVID-19 pandemic that irrupted the 2020 academic year [17,18,19,20,21,22,23,24].



The students learning process, whatever system and circumstances rule it, leads to a grade. This grading is an extremely important part of the teachers’ job as students understand it as a measure of their academic success [25].



At the university level, under teacher-centered methodologies, the assessment traditionally targeted concepts mastery by students, but with the outreach of competency-based education [26,27,28,29], some form of continuous assessment (CA) is usually run to provide a grade that reflects the level of competencies achievement [30,31,32]. CA paradigm finds a wide variety of forms to be implemented at the university level considering their outcomes (exams, tests, projects, assignments, portfolio, essays, presentations, etc.) [30,31,32,33,34]. On the other hand, CA has been extensively used in schools [35,36,37,38], potentially due to its formative feature. Within this context and related to getting data on the students’ learning process, Elliott/Resing/Beckmann [36] distinguish between dynamic testing and dynamic assessment, the former being of particular interest for academic researchers in psychology with a focus on the study of reasoning and problem-solving, and the latter for those having a practitioner orientation and tending to be particularly concerned with exploring the ways by which assessment data can inform educational practice. Both dynamic testing and dynamic assessment, fit within constructive alignment [39], which is an outcome-based approach that requires adjusting of teaching and assessment.



Regardless of the university or school level at which it is run, this alignment should address three core issues [40]: What competencies should the students achieve? What will the students do to achieve these competencies? How can the students’ competencies be evaluated?



This paper addresses the last question. The authors sought a CA method that evaluates each student, follows their progress [41,42,43], and looks for the enhancement of its formative capabilities by helping and encouraging students to reach and improve their expected competencies throughout, and at the end, of the course. Partial results, presented in [44,45], are fully formalized here, and called the Dynamical Continuous Discrete (DCD) assessment (A). DCDA embraces the idea that each assessment and output is itself an input into the learning process, and we must check if ulterior outputs reflect that the assessment of prior topics does match with the degree of achievement of competencies that have already been assessed. The DCDA system/method is a novelty that combines the known CA paradigm, which has been widely considered in the literature [30,31,32,33,42], with a system based on taking into consideration the chains of topics that relate to each other in a discrete dynamical sense to confirm or reassess the level of competencies achieved.



We illustrate the DCD approach to CA in a STEM subject, particularly in mathematics, however DCDA may be applied to any discipline where chains of topics exist. Here, we use the word ‘chain’ with the mathematical meaning of a partially ordered set, i.e., some topics and their competencies must be achieved before handling others, but there may be pairs of topics in which there is no pre-established order between them. We provide an 11-year experience applying DCDA and include an interesting and novel perception of CA from students who seems to support the merits of DCDA.



This paper is organized as follows. In Section 2, we revisit the CA setting and detail the group of students that have provided their perception on CA, Section 3 describes the DCD essence, and Section 4 describes how this CA approach has been implemented in a first-year mathematics of an engineering degree. Section 5, Section 6 and Section 7 gather the results, discussion, and conclusions, respectively.




2. Materials and Methods


2.1. Assessment and Continuous Assessment


Terenzini [46] went to the assessment backbone when asked about what the purpose of an assessment is, what is to be the assessment level, and what is to be assessed. He concluded that its primary purpose, at its purest level, was the improvement of learning. For most students, the purpose of the assessment is just to measure the level of competence achieved by them. In fact, a key aspect in education is knowing each student’s level of achieved competencies, and this is done through different methods of assessment where the teachers obtain information about the students’ performance.



When assessment goes further, it aims to guarantee that the expected competencies after a course have indeed been achieved. For this purpose, the gathering of information by means of different activities is essential, and it should have some effect on the learning process, [47]. To become a continuous assessment, it should be quite more than just systematic, accumulative, or guidance-oriented, as requested by Ezewu/Okoye [48]. We embrace these two opinions along with others in the literature. Moreover, we think that guidance is a core idea to understand the learning process as a complex dynamic system as it provides an input that we must consider when ulterior assessments rely on previously assessed topics and use it properly when required. Consequently, CA should include some assessment procedure so that it contributes to the competencies’ achievement versus a mere acquisition of concepts.



The main advantages of CA are in boosting student motivation, strengthening the practice and effectiveness of feedback, and helping students to become self-reflective learners. The challenges of CA are time costs, and that some students may suffer from anxiety from being continuously evaluated, as pointed out by Bjælde/Jørgensen/Lindberg [49]. Weighing up the pros and cons, the authors agree with the idea that the advantages of CA seem to outweigh its challenges.




2.2. Formative and Summative Assessment


In the authors’ opinion, fruitful CA should focus on each learner’s learning process and on assessment of the learning outcomes.



CA is usually formative and summative: The aim of formative assessment is to monitor the students’ learning process and provide feedback that helps both students and instructors to identify the level of competencies achievement by students. Whereas, summative assessment aims to evaluate the level of achievement of competencies at some given moments of the learning process by comparing the outcomes against some standard or rubric [50,51].



Conceptually, this feedback is essential so that instructors may play their coaching role in a scenario where students are the main character of the learning process. Under this perspective, CA becomes formative and does not have into account just the outcomes of the learner, in which case it might be considered mostly if not exclusively summative.




2.3. Competencies Assessment


We will focus on the assessment of mathematics competencies of engineering students. Nevertheless, most of its content may be extrapolated to other fields.



The KOM project [52] develops the idea that assessment of mathematics competencies should be based on a number of disparate activities, in addition to which we cannot dismiss the need of having some feedback method aimed at estimating the learning process of each learner [53]. For this purpose, the KOM project introduces three dimensions for each competency that are to be considered: degree of coverage, radius of action, and technical level. They are meant to measure, respectively: How wide the aspects that characterize a competency are mastered; in what situations a person can execute it; and the relevant tools and concepts related to it.



Indeed, the KOM project pays priority attention to implementing some procedure that enables to follow how students advance in their mathematical competencies achievement through their education system. An adequate design of activities fulfills several purposes in this sense, as they may improve the level of more than one of the targeted dimensions, or achieve target competencies.



The output of these activities is not deterministic because of what the authors view as some stochastic nature in the learning process, due to a number of reasons, e.g., academic background, level of achieved competencies, personal reasons or time constraints, and thus, the representation of assessments usually follows some typical statistics distribution.




2.4. Questionnaire


To get feedback of the students’ perception of CA in general and the features of DCDA in particular, we have requested the opinion from students evaluated with DCDA from Higher Technical School of Design Engineering (ETSID) at Technical University of Valencia (UPV), by using a questionnaire as a research method, see supplementary material.



The questionnaire was created ad hoc, reflecting the objectives and matters of this study and considering the experiences and research carried out in [54,55]. To do this questionnaire, the expert opinion technique was used.



No personal information was gathered since it was intended to guarantee anonymity and promote freedom of response. The questionnaire consisted of 20 questions, using Likert scales, one multiple-choice question (about the academic year), and 1 open question. The questions related to DCDA were established with a 4- and 5-level Likert scale (1 to 4 or 5, depending on importance) with questions about students’ perception and attitude towards the assessment strategies applied in higher education.




2.5. Participants and Data Collection and Management


A total of 484 students of Mathematics I from the Bachelor’s Degree in Aerospace Engineering during the 2017/18, 2018/19, 2019/20, and 2020/21 academic years received an invitation to fill out a questionnaire, of which 355 completed it. Therefore, the sample size represents 73.34% of the students in the aforementioned subject. Participation was distributed as follows: Seventy-six respondents from the academic year 2017/18 (21.4%), 84 from the 2018/19 period (23.6%), 95 from 2019/20 (26.7%), and 100 from 2020/21 (28.2%). Their ages ranged from 18 to 21 years old. The online questionnaire was distributed online via the university platform PoliformaT, which is based on the Sakai learning management system, to which the students were used to. The survey was not mandatory, and students were informed it was anonymous, and that they could stop filling it at any moment they wanted.



The R software (version 4.1.1) [56] was used for data treatment, and Excel software (Office Professional Plus 2019) [57] was used to obtain the graphs, as shown in the figures.





3. Fostering Competencies Achievement with DCDA Hatchling


In Section 2, we provided a timely insight into the CA paradigm. It is not unusual to find situations where some practitioners call their assessment continuous, based on whether they set a final exam. However, to ensure a class is not just summative, it should not limit itself to increase the number of partial exams—in which case CA must be aware of the hazard that uncontrolled CA may cause some inflation in grading, due to shallow learning, as pointed out in [58]. Consequently, CA should be more than just a mechanism by which students receive their final grade simply by adding weighted evaluations of their performance during a course.



The essence of DCDA relies on identifying some chains of topics (knots) where each intermediate or final uses competencies of knots located at anterior knots. To apply DCDA, it is essential to identify the chain(s) of knots as a directed graph showing the influence/dependence of knots with each other.



DCDA falls within the formative category as assessments are inputs that affect each student’s learning process to improve their output subject, and indeed, the previous assessments may be modified if the learner shows an improvement in the competencies assessed when used in ulterior knots.



In a pure CA model, each assessment should evaluate all the competencies from the beginning of the course. However, time constraints make this option unfeasible. For this reason, DCDA restricts its scope in general to anterior knots in the chain to the one evaluated at some given moment. This approach shows that while achieving a competency, a learner may acquire a higher mastery in previously assessed competencies because the learning process has got a recursive and accumulative nature. Thus, DCDA seeks to confirm the level of previously assessed competencies in the chain, and if there is some upkeep, improvement, or decline in them. In our opinion, we should understand performing activities and generating outputs are stochastic processes in which different students generate different results. This happens even when they are in the same circumstances, due to a number of reasons, such as individual perceptions, academic background, personal situations, or silly errors that disguise their real competence level.



In the case of loss of level of competencies, it may be either the consequence of their degradation or inaccuracy in the assessment process. In the former case, some specific activities should be recommended to overcome the loss; in the latter, the reason for the inaccuracy should be identified and corrected for the future. Analogously, in case of improvement, there may be a real improvement of competencies or an undetected failure in the previous assessment, in which case the authors consider it fair to modify the previous knot grading so that it reveals its real level of competence. This should be done in relevant moments of evaluation with a higher weight that does not require just shallow learning related to previously assessed knots of relevance in the final grading.



In a competencies-based assessment, a pass should be awarded to students that reach a threshold where all competencies are assessed. In this sense, DCDA becomes a useful tool as it is continuously monitoring the (level of) competencies achievement, recognizing when previous competencies located in the chains of knots have improved, and proposing reinforcement activities in an individualized manner if adequate.



DCDA may become a form of blended assessment, where different methods of assessment are used, including inter alia, digital, collaborative, tests, and open questions [59,60]. This must be increasingly standardized as a new generation of students reaches university with new ways of learning, [61,62,63,64] and new activities that appeal to them [65].



We call this process Dynamical Continuous Discrete Assessment:




	
Dynamical because the grading at some knots may be modified if the competence there assessed shows improvement in ulterior knots.



	
Continuous because this falls within the standard CA paradigm.



	
Discrete to recall that indeed all activities are run at specific moments, some of which may have high relevance. Nevertheless, this relevance should not be stressful if adequate activities have been taken by students in advance.









4. A DCDA Implementation Case


In this article, we exemplify DCDA using a mathematics class. However, DCDA may be applied to any subject where the instructors may identify some chains of topics (knots) that have a natural and clear order in the learning process.



The case presented has followed DCDA in an 11-year period. It corresponds to the annual mathematics of BEng Aerospace Engineering at UPV. Its outreach remains mostly at Level 1, as referenced in [66] (pp. 29–36), though some of them reach Level 2 to address other aerospace engineering subjects. No Level 3 is required because there are other mathematics subjects in ensuing courses.



The competencies pursued with this subject include the ability to apply knowledge about linear algebra, differential geometry, differential and integral calculus, and an introduction to differential equations and numerical methods. To achieve them and assess the learning process, a number of different activities are scheduled, recently with an increasing number of them via digital means and flipped methodology [24]:




	
Theory reading, understanding, and applied to problems solving;



	
Lab practice, with weekly sessions and individual exams;



	
Written exercises;



	
Challenging activities, such as quizzes, either computer-aided or collaboratively executed;



	
Gamified activities, such as escape rooms to promote the strengthening of the mathematical competencies and to boost positive emotions and motivation.








We distinguish four main blocks of competencies to be achieved in different topics within this subject:




	
Calculus I (C1) dealing with one real variable function and its applications;



	
Linear Algebra (Al) dealing with vector spaces, matrices, and diagonalization;



	
Calculus II (C2) dealing with real functions of several variables and its applications, including differentiation, multiple, and surface integration;



	
Series (S) dealing with numerical, power, and Fourier series.








These four blocks have got some relevant assessment exams to be executed at fixed dates at the beginning of the course and with fixed weights to conform, jointly with a set of autonomous activities, also assessed, and settled to facilitate the assessment of the learning process itself, a weight wTP into the final grade (FG) of the subject. The subject of this contribution is referred to as TP. Regarding TP, four individual written exams are established: TP1 (C1), TP2 (Al), TP3 (C2), and TP4 (S, C1, C2), where the covered competencies are indicated in parentheses.



TP assessment is implemented with wTP = 80% in FG, which includes written exams and individual, collaborative, and game-based learning activities, such as escape rooms, covering the four aforementioned blocks.



Lab Practice (LP) is also accounted for in the assessment process with a wLP weight equal to 20% in FG. The LP competencies are achieved following a flipped learning methodology with weekly assessed sessions, and evaluated via a LE1 exam covering C1 at the end of the first semester, and LE2 covering Al, C2, and S, at the end of the course.



With these elements, the following chains of topics are recognized:




	
TP1 → LE1 → LE2



	
TP1 → TP3 → TP4 → LE2



	
TP2 → LE2








With this in mind, we may draw the graph presented in Figure 1.



The direction of the time scale is represented on the left side of the graph. The different evaluation moments have been represented approximately in the corresponding schooling period, at different heights, so that the reader is able to establish a chronological order. When the limits of an item are extended along the time scale, it means that the indicated activities are carried out throughout the academic year. There are more relationships than those reflected in Figure 1. Moments of assessment represented in the graph mostly represent the precedence relationship between their components.



The most important knots within TP are TP1, TP2, TP3, and TP4, which represent 90% of the wTP. Their weight during 2020—21 was 10%, 21%, 19%, and 40%, respectively. The remaining 10% is given to the activities developed during the course meant to assess and help following the whole learning process. Al is not specifically reassessed in TP4 unless the learner has shown a failure in its competencies which has rarely happened in this 11-year period. Indeed, Al has been continuously reassessed through the second semester since TP2 holds in January, Al lab weekly sessions run throughout February–March, and LE2 includes 45% of its content restricted to Al questions. This fact is indicated by a grey dotted arrow in Figure 1.



Double-ended arrows mean that the dynamical part of DCDA applies systematically. Moreover, in addition to having some specific questions, related to previous knots in the chain, an improvement in the competencies related is considered to modify previous gradings of those competencies. The authors believe that this updating in the grading must keep some balance between the level of competencies finally achieved and a compromise with following an adequate pace to achieve them when expected. DCDA is blended learning that must be used wisely and clearly so that students get motivation in getting competencies at the right time, and in case of failure for whatever reason, are motivated to improve them as additionally to help them to surpass ulterior topics, to have a chance to improve their assessment.



Figure 1 gathers in simplified form a complex problem as it is assessing all the competencies achieved in an annual subject. Semester subjects may have fewer chains and be easier to handle. Regardless, DCDA is a flexible methodology that allows adaptations and can be modified depending on intrinsic constraints within different regulations.




5. Results


5.1. An 11-Year Perspective with DCD Assessment


Computing algorithms have been implemented by different spreadsheets to implement DCDA along an 11-year period in first-year mathematics of aerospace engineering. Their results are gathered in Figure 2.



In Figure 2, the numbers indicate the corresponding numbers of students that passed, failed, or dropped out of Mathematics I each academic year from 2010 to 2021. From Figure 2, we follow that the success rate has continuously kept around 92–93% and always over 90% during this 11-year period of DCDA.



Importantly, this assessment practice seems to have motivated students in continuously trying to improve, showing them the chains of knots where they could show their improvement. Dropping out has become the exception, this steadily keeping below 5% of students even reaching a zero level at some given year.



This method to perform a CA of students admits variations with different sets of weighted arches in Figure 1, depending on the depth of each activity. It may be applied during the course or preferably at the end when students have shown that competencies in the different parts of the subject have been achieved.




5.2. Students’ Perception


The FG of the surveyed students, obtained as a result of DCDA, is distributed as indicated in Figure 3 with percentages of the DCDA final grades achieved in the whole group. Similar percentages are found in each of the academic periods.



To collect the student’s opinion of the DCDA strategy, they were asked about the representativeness of the grade obtained in relation to the self-perceived competencies developed during the year, obtaining the following results, shown in Figure 4. Approximately 35% of the students thought the grade awarded in the formative assessment was very representative of the knowledge and skills acquired, 45.9% of the students thought it was representative, 18.9% thought it was not representative (less than they expected), and no student thought it was not representative (more than they expected).



Representativeness is subjective, because no student thought they have a higher grade than deserved. Figure 5 shows the distribution of the self-perceived representativeness of the knowledge and competencies acquired depending on the final grade. It should be noted that the final grade, valued from 0 to 10 (where 0 means not having reached/shown any competencies and 10 means having demonstrated the maximum degree of assessed competencies) has been divided into four intervals: The first interval being 0–4.99, corresponding to Fail, and the remaining three intervals are 5–6.99 (Pass/enough level of competencies), 7–8.99 (Good–Very Good/medium-high level of competencies), and 9–10 (Excellent/high level of competencies).



When the students were asked about the most convenient kind of assessment (formative or summative) for competencies acquisition, the results, shown in Figure 6, showed a significant majority preference for the formative assessment (94.3%) versus the summative assessment (5.7%).



In reference to the formative activity carried out in the TP4 exam, oriented to demonstrate that the necessary competencies of TP1 and TP3 were achieved, 60.6% valued this moment of evaluation very positively, 38% valued it positively, 0.8% negatively, and 0.6% very negatively (Figure 7).



Students’ perception of the effect of being able to show how TP1 and TP3 related competencies had evolved in the knot TP4 can be seen in Figure 8. However, it is important to emphasize that this appreciation depended on the level of competencies achieved by each student—which introduces more variability in the answers. Indeed, 29.9% thought their final assessment was greatly improved after TP4, 56.1% thought the demonstration of their competencies improved their final evaluation somewhat, 5.6% thought it had no effect, and 8.5% thought it worsened its final grade.



Regarding the use of different assessment strategies and activities during the course (TP and LP tests, digital games, and tests), 62% of the students thought it had been very helpful for their development of competencies, 35.2% thought it had been helpful, 1.1% thought it had not been helpful (level of competencies remains the same), and 1.7% thought it had not been helpful at all (worsened) (see Figure 9). This last result is because each student reacted differently to activities based on many previous personal characteristics and competencies. Some activities require competencies that have not yet been adequately developed or acquired, and this worsens the performance in other activities, which reinforces the active/retroactive nature of the assessment strategy employed.



In reference to the general opinion of whether this methodology helps in the development and improvement of mathematical competencies (Figure 10), 77.2% thought it had helped them to improve a lot, 18.6% thought it had helped them to improve a little, 4.2% thought it had not helped them to improve much, and no students thought it had worsened.



Figure 11 shows the distribution of the perception of improvement in mathematical competencies, based on the final grade obtained. It should be noted that even in the case of not having reached the competencies, the perception is of improvement.



Finally, the general opinion about the DCDA methodology employed was mostly positive (86.2% = 49.9% very positive + 36.3% positive), 12.1% neutral, 0.8% negatively, and 0.8% very negatively (Figure 12).



The responses to questions 3, 4, 7, and 8 of the questionnaire are attached as an appendix in Supplementary Materials. This refers to the representativeness of the FG regarding the competencies achieved, the type of assessment (formative or summative), the use of different assessment methodologies (TP and LP tests, digital games, and activities), and the usefulness of the selected DCDA strategy (Figure 4, Figure 5 and Figure 6 and Figure 9, Figure 10 and Figure 11). Our results show a positive perception of DCDA as a facilitator to gain knowledge and skills, and as a method to evaluate the competencies achieved at the end of the course.





6. Discussion


Properly grading each student is a complex problem and requires assessment techniques to ensure that the final grade treats each student fairly and really reflects the level of achievement.



For this objective, DCDA has proved to be a challenging CA that simultaneously assesses the learning process, evaluates the level of achievement by students throughout the course, and in the end, encourages and motivates for improvement. DCDA is summative, but has a formative essence in its conception. It is fully aligned with the continuous nature of the learning process, examines the activities execution, and continually checks whether competencies are being achieved, improved, or not.



This is the core idea of DCDA, and to avoid shallow learning, it takes advantage of existing chains of topics to reassess if previously assessed competencies matched with their ulterior use.



In addition to its motivational advantages, the evaluation of the DCDA strategy must be based on whether the numerical result of the final grade reflects an improvement to recognize the level of the competencies achieved by the students. Hence, the academic results of the students, the perception that the students have about the evaluation strategy and its adaptability are some key factors to look at, too.



The application of a formative assessment must entail a significant capacity for improvement of the learning process. An approximation for the evaluation of this improvement is the subjective perception of the students.



The opinions of students have yielded very favorable results regarding the perception of improvement in competencies and effective learning. Indeed, most of them thought that the final grade in the formative assessment was representative of the knowledge and competencies acquired during the academic year. Regarding the achievement of the necessary mathematical competencies in the syllabus of the subject, almost all of them thought that the assessment strategy had helped their learning. However, there were a minority of students who thought it did not help. The students highly appreciated the activities carried out to demonstrate their evolution in previously assessed competencies (such as TP4, discussed in Section 6) in the assessment strategy. Therefore, they tended to think that this benefited the acquisition of competencies, and improved their final grade.



Hence, the DCDA system has provided an enriching experience of following the learning process continuously, and a motivating factor to achieve and improve the achieved competencies for students. It fairly assesses the final level of competencies of each student, and of the overall course. DCDA may be applied to any course where chains of topics do exist, and there is a (repeated) use of previously assessed competencies.




7. Conclusions


Paradigm shifts have existed throughout history as situations and conception evolve, and we must adjust accordingly [67]. DCDA could contribute to adapting CA paradigms as new forms of learning (FT, BL), already prominent in higher education.



DCDA is a form of blended assessment intended to encourage students to improve their achieved competencies and recognize when this positive evolution happens.



Our experience in this 11-year implementation has been very positive. It has evolved minor details that identify previously assessed competencies that do not match ulterior performances, by showing better or worse mastery than expected. This enables us to adjust previously graded competencies or suggest activities as required.



In summary, DCDA has shown to be a tool that:




	-

	
Encourages improvement of previously assessed competencies in the chains of topics,




	-

	
Facilitates that all expected levels of competencies are achieved,




	-

	
Has received a favorable perception by students evaluated with it,




	-

	
Is flexible enough so that different instructors may apply it in a sensible way considering the structure of the course and each institution regulations,




	-

	
Facilitates awareness of shallow learning hazards.









We suggest that future research concentrates on detecting and suggesting new types of activities, including gaming, that may appeal to new university students, and tackles deep learning, which could be aligned to the learning process of students and their assessment.
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Figure 1. DCD assessment chart with chains of topics distributed in LP and TP, with its corresponding weights, leading to a final grade (FG) of an annual subject run from September to June. 
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Figure 2. Student performance under DCD assessment during 2010–2021. 
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Figure 3. Distribution of students based on the final grade obtained with DCDA. 
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Figure 4. Students’ perception of the fairness of their awarded final grade. 
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Figure 5. Students’ perception of the fairness of their grades within grading slots. 
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Figure 6. Preference on the type of assessment methodology to be applied. 
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Figure 7. Students’ opinion of TP4 and its role to show mastery in TP1 and TP3. 
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Figure 8. Perception of the effect of demonstrating previous competencies in TP4 on the final grade. 
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Figure 9. Students’ point of view on the usefulness of blended assessment. 
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Figure 10. Students’ opinion of their mathematical competencies improvement. 
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Figure 11. Students’ perception of their Mathematical competencies improvement by grading slots. 
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Figure 12. General opinion of the assessment system applied. 
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