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Distance education or distance learning (DL) in undergraduate courses is growing considerably in the
last decades (Holmes & Reid, 2017) and got even more attention due to the COVID pandemic
(Crawford et al., 2020; Baggaley, 2020). Students pursuing distance learning have often suffered from
isolation and lack of a learning community, resulting in high dropout rates. In general, students’
engagement depends strongly on the evaluation methods (Holmes, 2018), and they define how
students manage their time in study.

Introduction to Physical Sciences 1 (ICF1) is the subject in which this work was developed in a DL
course with over 1500 students per semester at CEDERJ (Distance Education Center of the State of
Rio de Janeiro). In this work, we modified the method of evaluation of two optional assessments (OA)
that was given to the students, whose main goal is to promote the practice, through exercises, of two
fundamental contents in physics which students often have doubts and misconceptions from high
school: vectors (OA1) and Newton's laws (OA2).

This modification was carried out by implementing a recursive formative online assessment that
students can answer as many times as they want until a specified due date. The assessment avoids
memorizing the answers to the questions by generating new numerical values for each question and
randomly mixing their order in every new attempt. After finishing the questionnaire, students receive
immediate feedback to correct their mistakes and try to achieve a better score, in such a way that
mistakes can be beneficially used as part of their learning process. Each attempt is recorded and all
students’ progress is analyzed using a computational Python code. With this approach, the professor
can identify and eventually interact with students who need a higher level of attention before the final
exams.

The former OAs were not clearly evaluating the students and helping them to better understand the
required subjects. In the old format, comparisons and copying of questions could be used by the
students in such a way that created an illusory impression on them that they were understanding the
underlying concepts. Thus, there was a lack of correlation between the scores in the OAs and the
final scores of the students. Our analysis after the implementation of the recursive questionnaires,
shows that students with high scores in the OA have more chances to pass the course, as expected
from an exam that correctly evaluates the students’ performance. This methodology is a valuable
asset for the students’ learning process, regardless of whether they are in a DL course or a regular
face-to-face course, and for the professors to identify patterns that can foresee students’ difficulties
with their learning progress, allowing to address specific students in need even in classes with a large
number of students.
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