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Abstract

The assessment of the student's academic results is one of the most challenging tasks in educa-

tion because it may be subjective, lack clarity and goals. In addition, many professors and institu-

tions have a de�cient comprehension of the assessments' purpose and have used the students' grades

to determine the reach of the educational objectives. Trying to address that question, the Circuit is

an alternative form of assessment based on the interaction and cooperation between students that

aims to verify the results of the learning process through ludic activities. This paper presents the

results of applying the Circuit in Foundation Design, an undergraduate course of the 5th-year of Ci-

vil Engineering at the Universidade Estadual de Santa Cruz (UESC), in Ilh�eus, Brazil, in 2017. The

professor decided to use the Circuit in this course as an attempt to enable the students to interact

and share what they have learned with their classmates. By doing so, the professor considered the

concept of the Zone of Proximal Development, from Vygotsky, assessing the students' ability to deal
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with problems with the help of their peers and learn with them. The method, although containing

many rules, was easy to apply. The students, divided into groups of three, were expected to create

two reports based on data for one Standard Penetration Test � SPT and one Cone Penetration Test

(CPT). Each member of the group played a di�erent role on the activity: the �Engineer� produced

the report; the �Technician� completed the missing data of the tests; the �Manager� corrected the

�nal reports. After completing the activity, each student gave feedback on its negative and positive

aspects and this information was used to compose the results. From the results, the method showed

to be e�ective because more than half the students pointed out that it developed their sense of

responsibility and was innovative. Conversely, it may have failed with respect to the distribution

of time, what may have a�ected the results of the groups. Therefore, the method proved to be

promising, but it still demands some improvements for subsequent applications.
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1. Introduction

The assessment of the students' academic results is one of the most challenging tasks of
the educational system1. The subjectivity of corrections, the lack of clarity and objectives in
the applied evaluations and a de�cient comprehension of the assessment process' intentions
reveal that challenge. Even though many people may believe that the traditional evaluation
systems are objective, especially on the application of written tests, it can be perceived that
these systems tend to be subjective. This subjectivity, which has its own merits, re�exes the
culture and experiences of the professor on his actions but is still impregnated by the logic
of classi�cation and selection2. Accord to Noizet & Caverni, these tendencies demonstrate
the subjectivity of the evaluation process:

• A tendency of the professor to overestimate the �rst tests and underestimate the last
ones (order e�ect);

• A tendency to attribute the same grade to a student considering his performance on
previous tests (assimilation e�ect);

• A tendency to consider the academic and social status of the student during the
correction (origin e�ect)

• A tendency to correct the test based on the behavior of the students and the formal
aspects of the test like presentation and spelling (halo e�ect); and

• A tendency to use the �extremes�, positive and negative, as a reference for correction
(contrast e�ect).

Regarding the lack of clarity and objective on the evaluations, what can be observed
is that the school has used the tests' results as a mechanism to determine the reach of the
educational objectives4. Therefore, the failure of the students in the assessment process may
be a result of a de�cient practice in the construction and clari�cation of the criteria used
in the evaluation. In this way, the assessment process has as its purpose to verify whether
the proposed objectives have been achieved, measuring, somehow, the distance between the
students and the predetermined intentions3,5.

Besides, for many times the professors have a positivist perspective on education and
the evaluation systems. In such cases, they tend to consider that only what is mensurable
deserves to be investigated and that the evaluations must be an objective measure of the
academic performance. As a result, they tend to consider education as a technological process
and neglect some educational and developmental aspects of the students learning process5,6.
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For many times, such tendencies tend to compromise the quality of the educational
process. As the positivist perspective refers to only one valid explanation for a given phe-
nomenon, the �correct� answer is overrated. The loss of quality in education, then, can be
explained by a frenetic seek for grades and credits to the detriment of the true comprehension
of the contents and their meanings5.

In that manner, the professors must promote forms of assessment that allow the students
to become aware of their learning process, what overcomes the traditional evaluation models,
which are classi�catory and authoritarian. In this way, the assessments become a tool that
re�ects the intentionality of the educational process, not being them the objective of the
educational process2,7. In this sense, the assessment turns into a procedure to comprehend
the advancements, the limits and the di�culties of the educational process in a provocative
action of the professor that challenges the student to re�ect upon what he is learning and
his lived situations in order to achieve scienti�c learning8,9.

Therefore, this paper presents the results of applying the Circuit, an alternative form
of assessment, in a Foundation Design class, a 5th-year Civil Engineering undergraduate
course at the Universidade Estadual de Santa Cruz (UESC), in Ilh�eus-BA, Brazil.

2.The Circuit

Education is a social and socializing phenomenon whose purpose is to promote people's
development10. This social characteristic of education demonstrates that the assessment pro-
cess represents a collective activity that occurs in various ways and with various objectives2.
Collaborative and cooperative learning have been used in academic level given their po-
tential to promote active learning that stimulates critical thinking, the interaction between
students and problem-solving skills. Such proposal recognizes the learning process as a social
practice and not as a transfer of information from the professor to the student11.

The Circuit is a form of evaluation based on the interaction and cooperation between
the students that aims to verify the results of the learning process through ludic activities.
The students are divided into groups, and they must solve the proposed problems at the
same time they assess the solutions proposed by their peers.

Presented as a successful pedagogical intervention, the circuit has been applied in Cal-
culus classes on the tests referring to integral by substitution, for example8. The students of
each group go, one by one, to the blackboard and try to solve questions drawn by them. In
the case one of the students is not convicted of his answers, he can request help from their
group mates at the cost of a percentage of the grade of the activity. In the end, the other
members of the group assess the answer given by the �rst student and only then the pro-
fessor corrects their �nal answer. If the �rst student asked for the help of his mates and/or
the corrections made by the other members are wrong, the professor deducts some points.
Consequently, the �nal grade of the group depends on both the ability of a student to solve
the problem and the group to correct the answer if it is incorrect.

In this sense, the circuit reinforces the idea of the Zone of Proximal Development, from
Vygotsky. Customarily, we tend to think that the mental development is related exclusively
to the ability to solve problems independently, what is in the so-called Actual Developmental
Level, disregarding the ability to deal with these problems with the help of the professors
or the colleagues, what is the Zone of Proximal Development. In Vygotsky's words, the
Zone of Proximal Development �is the distance between the actual developmental level as
determined by independent problem solving and the level of potential development as deter-
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mined through problem solving under adult guidance or in collaboration with more capable
peers�12.

In this manner, the Actual Developmental Level indicates the retrospective mental deve-
lopment while the Zone of Proximal Development indicates the prospective mental develop-
ment, i.e., the potential of the student to learn, what can be achieved through socialization12.
This concept of the actual developmental level is widespread and perpetuates in the academic
setting since professors generally tend to use assessment systems that measure exclusively
the ability to solve problems independently as an indicator of the level of mental development
and neglect the potential to deal with other problems considering skills still evolving.

3.Methodology

In this Foundation Design course (Fall 2017) the Circuit was applied in the �rst exa-
mination of the semester. The class of 15 students was divided into �ve groups of three
students each, and the examination was divided into two main parts. In its �rst part, each
group had to write and assess a report for a Standard Penetration Test (SPT) and in the
second part they had to write and asses a report for a Cone Penetration Test (CPT).

The groups were initially divided considering the alphabetical order but, between the
�rst and the second parts, each of them changed one of its members. Each student in the
group performed a di�erent role in the activity. The �rst student was called the Engineer
and was responsible for producing a complete report for a SPT, or a CPT, in 30 minutes.
He had to produce the report based solely on the data provided by the Professor.

If the Engineer considered that some information was missing, he would request help
and the second student, called the Technician, would have to provide the missing data in
up to 15 minutes. The Engineer could not use any info that was not provided by either the
Professor or the Technician. In this case, the Technician would have to provide consistent
data, i.e., provide a value of N for SPT within the range expected for each type of soil, for
example.

Finally, the third student, the Manager, was responsible for assessing the produced
report, which would either be accepted if he considered it was correct or rejected because
of incomplete information. After the verdict of the Manager, the Professor assessed the
report considering the completeness of the work of the Engineer, the data provided by the
Technician and the verdict of the Manager.

The three members of each group could neither meet nor discuss during the activity,
except if the �rst student requested it. In this case, the group would give up on part of the
�nal grade.

When the class was �nished, the Professor provided each student with a sheet of paper
in which they had to add some comments about the examination. The students were not
required to identify themselves, so they could express their actual thoughts about the process.
Finally, these answers were collected, grouped, and analyzed based on the number of similar
answers. Figure 1 presents a summary of the methodology applied.
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Figure 1. The Circuit.

4. Results and Discussion

Considering the results obtained from the feedback, the answers were grouped into
positive and negative aspects. Graphic 1 presents the percentages of each of the positive
aspects mentioned in the feedback.

Graphic 1. Distribution of positive answers.

As it can be seen in the Graphic 1, most of the students, 73,3%, considered that the
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activity developed their sense of responsibility and more than half the students considered
that the activity promoted an experience of the professional practice, teamwork, interaction
between them, and was innovative.

The students pointed out some negative aspects of the activity as well, what is shown
in Graphic 2.

Graphic 2. Distribution of negative answers.

As it is shown in the Graphic 2, 40% of the students considered that the activity had a
limited duration and some of them considered that the responsibilities among the members of
the groups were badly divided, the activity lacked interaction between group members, there
were idle members in some parts of the activity and the grading system was inappropriate.

To the opinion of the professor who applied the Circuit, the method proved promising.
It could be noticed that the students were engaged in the activity and worked collaboratively
to decide which role each student would play in the assessment. In addition, they assessed
their level of con�dence in their answers, asking, or not, for the help of their peers when
they were not sure of their answers.

Regarding the negative aspects pointed out by the students, it will help on subsequent
applications of other entertaining and engaging forms of assessment. As it was the �rst time
the professor tried something so unusual on an examination, it is still open to changes and
improvements.

5.Conclusions

Education is a social and socializing phenomenon whose purpose is to promote people's
development. At the same time, the evaluation systems applied in many institutions may
have been summarized in the task of grading, what may classify and select students based
exclusively on their performances of written examinations. Therefore, it is critical to develop
and use alternative methods of assessments that explore di�erent skills of the students and
the social aspect of education and learning processes.

The Circuit, an alternative evaluation exercise, has been shown as a promising activity
that promoted both interactions between students and their sense of responsibility. As the
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results of this paper show, the students in Foundation Design at the Universidade Estadual
de Santa Cruz in the Fall semester 2017 considered the method promising because it ex-
plored their sense of responsibility, was innovative, promoted interaction between them and
teamwork13. Conversely, the students pointed out that the method applied still lacks some
features that may be improved in subsequent applications.
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