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Abstract: In this work we share the experience of a virtual mathematics course under the modality of competencies at the 
bachelor's level in the Clinical Chemical Biologist career that is taught at the Faculty of Medicine of the Autonomous 
University of Nuevo León. Through the use of the Moodle platform, it served us communication and technical support for the 
ponderable activities of the course and the Teams platform for virtual classes. Using Microsoft Teams we were able to establish 
contact with the students since by having video calls we can see them in a timely manner way when they are in the session, 
facilitating feedback on a concern or question. In addition, the Teams platform allowed us to create teams or rooms where, in 
isolation from the general group, they can work in teams of 6 people to perform the exercises collaboratively. In addition, by 
conducting evaluations with written exams in virtual form, time and costs could be reduced by facilitating the use of 
techniques to evaluate larger and more diversified groups, allowing the development of new forms of evaluation and their 
integration with other learning activities, as well as immediate feedback. based on its results, it offers greater opportunities to 
practice the knowledge and skills acquired. Finally, the main problem of evaluation in a virtual or remote environment is 
usually that of reliability, since "it can induce plagiarism" And this is eliminated by the supervision with the camera on while 
answering their written evaluations. The question arose if there would be a difference in the averages of the group that took the 
subject virtually against the averages of previous groups that took it in person. The grades obtained with the group from the 
August-December 2020 period (virtual classes) were compared to two groups from previous years 2019 and 2018 who 
attended the learning unit in person, observing a marked difference.  
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1. Introduction 

It is not news that the current situation had not been 
foreseen, however, human beings adapt to change, the 
pandemic practically forced us to modify many of our 
common tasks, and one of them was undoubtedly face-to-
face classes [1, 17] Our commitment as teachers is to develop 
in our students skills that allow them to respond to the 
demands of the labor and social market. So what virtual 
teaching techniques and strategies should be implemented for 
students to build meaningful learning? [3] Teachers had to 
modify our programs, assignments, and ways of teaching the 
class virtually [7, 10]. Faced with the contingency, teachers 
face a new challenge: virtual or virtual face-to-face (mixed) 
teaching. As math teachers, our goal was to take advantage of 

the situation so that students could develop skills - such as 
reading, writing and speaking mathematically - which 
allowed me to identify areas of opportunity for work [2, 13]. 
In this work we share the experience of a virtual mathematics 
course under the modality of competencies at the bachelor's 
level in the Clinical Chemical Biologist career that is taught 
at the Faculty of Medicine of the Autonomous University of 
Nuevo León. Through the use of the Moodle platform, it 
served us communication and technical support for the 
ponderable activities of the course and the Teams platform 
for virtual classes. Using Microsoft Teams we were able to 
establish contact with the students since by having video 
calls we can see them in a timely manner way when they are 
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in the session, facilitating feedback on a concern or question. 
In addition, the Teams platform allowed us to create teams or 
rooms where, in isolation from the general group, they can 
work in teams of 6 people to perform the exercises 
collaboratively. In addition, by conducting evaluations with 
written exams in virtual form, time and costs could be 
reduced by facilitating the use of techniques to evaluate 
larger and more diversified groups, allowing the development 
of new forms of evaluation and their integration with other 
learning activities, as well as immediate feedback. based on 
its results, it offers greater opportunities to practice the 
knowledge and skills acquired. Finally, the main problem of 
evaluation in a virtual or remote environment is usually that 
of reliability, since "it can induce plagiarism" [4]. And this is 
eliminated by the supervision with the camera on while 
answering their written evaluations. The question arose if 
there would be a difference in the averages of the group that 
took the subject virtually against the averages of previous 
groups that took it in person. The grades obtained with the 
group from the August-December 2020 period (virtual 
classes) were compared to two groups from previous years 
2019 and 2018 who attended the learning unit in person, 
observing a marked difference.  

2. Problem Statement 

The difficulty of teaching the higher mathematics chair to 
two groups of 40 students each virtually, is addressed through 
the execution of exercises in class and the explanation of 
these, as well as its procedure, making use of digital 
platforms so that the class is more attractive and with active 
participation of each one of the students. 

3. Methodology 

The Microsoft Teams platform will be used as a virtual 
classroom to carry out the theoretical sessions of the higher 
Mathematics course that is taught in the first semester of the 
QCB career with a duration of 60 minutes. In the Teams 
platform, the formation of subgroups was carried out, 
remembering that the theory groups are 40 students (in each 
TEAMS team, these subgroups or channels were established 
as "rooms" 6 in this case) where at the end of each session 
(15 min approx. before ending) they were invited to leave the 
general session and enter their work room, in this way, the 
teacher entered each room at the request of the students who 
had any questions. 

Another strategy used was the Nearpood digital resource 
[12], where in this application the teacher was creating 
different presentations that include slides, interactive 
activities (time to climb) where the concepts or exercises 
seen in that session were reviewed, as well as the use of 
simulators for different topics such as: equation of the line, 
clearing of equations, quadratic equation among others. The 
simulator proposes different levels of complexity in the 
learning processes, so that each student identifies the state of 
her skills and knowledge, constructively looks for an optimal 
point that homogenizes it with the group. [6] 

For the explanation of the problems and their resolution, 
the whiteboard application was used in the Teams session. 

Assessments [9], such as weekly quizzes and midterms 
were applied using the Moodle platform [11] to solve them 
and Microsoft Teams simultaneously, the latter to keep their 
cameras on during their exam. 

Next, the evaluation part of the Analytical Program based 
on higher Mathematics competencies is attached. 

Table 1. Assessment guide for higher mathematics subject. 

Stage 1 Evidence 1. Problem solving exam with arithmetic operations and fundamental algebraic algorithms. 10% 
Stage 1 Evidence 2. Problem solving exam with algebraic algorithms involving equations. 10% 
Stage 1 1.1. Questionnaire on the context of the UA. 2% 
Stage 1 1.2. Essay on the importance of the UA in the educational program of QCB. 2% 
Stage 1 1.3. Concept maps indicated by the teacher. 2% 
Stage 1 1.4. Classroom resolution of problems where arithmetic operations and algebraic algorithms are used. 4% 

Stage 1 
1.5. Extra-classroom resolution of general problems and / or the field of chemistry where arithmetic operations and algebraic 
algorithms are used. 

6% 

Stage 2 Evidence 3. Problem solving exam with transcendent functions analytical geometry and trigonometry. 10% 
Stage 2 2.1. Concept maps indicated by the teacher. 2% 
Stage 2 2.2. Classroom resolution of problems using analytical geometry, trigonometry, and logarithmic and exponential functions. 4% 

Stage 2 
2.3. Extra-classroom resolution of general problems and / or the field of chemistry where analytical geometry, trigonometry 
and logarithmic and exponential functions are used. 

6% 

Stage 3 Evidence 4. Problem solving exam with differential and integral precalculus. 10% 
Stage 3 3.1. Concept maps indicated by the teacher. 2% 
Stage 3 3.2. Resolution in the classroom of problems where limits, continuity, derivatives, integrals and differential equations are used. 4% 

Stage 3 
3.3. Extra-classroom resolution of general problems and / or the field of chemistry where limits, continuity, derivatives, 
integrals and differential equations are used. 

6% 

Integrative Learning Product 20% 

 

4. Results 

Comparing the grades of the virtual semester August - 
December 2020 vs two previous semesters August - 

December 2019 and August - December 2018, it was 
observed that the number of students failed in the first 
opportunity was only 5% (4 of 80) for the virtual semester 
and for the course of 2019 was 31% (25 out of 80) and in 
2018 it was 35% (28 out of 80). 
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A survey was applied to the students of the virtual 
semester, and these were the results: 

1. Do you consider that the time taken for each topic was 
sufficient? 

 

2. About the evidence exercises, were they clear? 

 

3. In the quizzes, are the items related to the topics 
reviewed? 

 

4. In the midterm exams, do you think the questions 
correspond to the topics reviewed? 

 

5. On topics related to the Nerst, Hasselbach, Calisus 
chemical equilibrium equation and liquid extraction. 
How was your understanding and / or rating? 

 

6. How do you consider the usefulness of performing the 
team exercises in their respective rooms in Teams? 

 

7. Making maps prior to the theoretical sessions, do you 
consider that it was: 

 

8. How do you consider the experience of interviewing 
the professors of the UA of your career about the 
usefulness of mathematics? 

 

9. How do you evaluate the use of the Nearpod platform 
in the case of the simulators and the Time to Climb 
activity for the activities of the exercises in class? 

 

10. Comments on the math class. 
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Figure 1. Comments on the math class. 

Here are some examples of the activities on the Nearpood 

platform. 

 

Figure 2. Examples of activities on the Nearpod platform. 

 

Figure 3. Time to Climb question format. 

Finally, the grades obtained from the students of the 2020 
generation vs the 2018 and 2019 generation are attached. 

Table 2. Grades obtained from students of the 2020 generation vs the 2018 

and 2019 generation. 

2018 2019 2020 

78.0 78.7 70.0 
60.9 60.7 81.0 
70.3 89.7 87.0 
66.2 72.4 81.0 
68.5 78.8 86.0 
66.1 82.9 76.0 
82.6 79.9 78.0 
77.2 84.6 77.0 
75.5 69.5 71.0 
63.0 73.5 85.0 
79.8 61.9 86.0 
70.3 76.6 83.0 
71.4 73.6 82.0 
72.8 68.9 66.0 
73.6 87.9 67.0 

2018 2019 2020 

65.3 70.0 94.0 
86.0 55.9 90.0 
66.6 45.9 84.0 
78.9 78.3 83.0 
78.9 60.1 94.0 
79.4 79.3 81.0 
69.9 80.1 77.0 
71.4 75.1 83.0 
79.5 62.7 80.0 
75.0 55.2 83.0 
74.5 78.5 91.0 
86.0 71.4 85.0 
74.3 88.9 85.0 
71.7 74.3 83.0 
74.2 73.1 84.0 
78.8 83.3 86.0 
89.0 72.5 77.0 
79.4 87.7 78.0 
59.3 74.2 73 
75.8 84.3 90.0 
76.0 77.6 87.0 
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2018 2019 2020 

76.8 24.8 81.0 
81.3 73.3 77.0 
76.6 11.0 91.0 
76.4 51.3 92.0 
82.3 76.1 80.0 
71.7 72.6 91.0 
83.9 62.8 86.0 
79.8 33.2 86.0 
83.6 75.7 88.0 
93.8 83.1 80.0 
81.0 77.0 69.0 
32.9 61.9 81.0 
73.6 72.5 91.0 
81.9 89.5 90.0 
73.1 66.9 86.0 
50.3 74.4 78.0 
74.8 69.3 74.0 
66.5 73.2 80.0 
66.8 86.1 63.0 
78.1 81.5 91.0 
75.1 85.7 84.0 
78.9 52.5 74.0 
87.7 75.7 83.0 
74.1 71.4 76.0 
73.3 79.4 86.0 
64.6 64.7 86.0 
68.0 75.9 97.0 
65.8 70.5 90.0 
78.8 65.1 86.0 
66.2 63.9 89.0 
70.9 87.4 82.0 
80.9 65.9 85.0 
64.5 77.3 86.0 
73.1 74.7 96.0 
67.7 69.1 92.0 
75.4 59.9 94.0 
74.8 83.8 12.0 
71.5 67.8 79.0 
77.1 85.7 90.0 
72.8 85.4 87.0 
68.6 91.0 88 
 59.2 88 
 80.1 86 
 78.6 80 

5. Discussion 

A comparison of the performance of the 2018 and 2019 
generations was carried out, which was carried out in person, 
against the 2020 generation, which was virtual or online. 
When observing the results, a better performance of the 
students is demonstrated based on their grades and the 
percentage of passes, in this way, it is recommended to 
consider that they are quite possibly more suited to 
technology and that is the reason for their success. 

Based on the survey, it is observed in the areas where 
issues related to their career are reviewed and the application 
of first degree equations and clearances that present a certain 
degree of difficulty to make this correlation, it is an area of 
opportunity to remedy. 

Also, in the survey they state that the use of virtual rooms 
is good, but not excellent, surely because the time in which 
the teacher visits the rooms is very short, it will be necessary 

to consider giving more time to this activity or having more 
than two teachers during the session. 

6. Conclusion 

It was possible to compare the academic performance of 
Higher Mathematics students of the Clinical Chemist 
Biologist career when carrying out the class in person and 
virtually, showing better results and learning when it was 
carried out virtually using digital platforms. It is proposed in 
an important way to increase the use of educational digital 
platforms that accompany the best learning of the student. 

It should not be forgotten that the teacher is an essential 
element to improve the quality of the educational processes 
in the distance and virtual methodology, insofar as they 
interact with their students in an empathic, proactive, 
motivating, and dialogical way in order to favor assimilation 
of the new knowledge. His intervention must stimulate and 
guide the student, through didactic learning situations and 
various strategies that help him overcome the difficulties 
encountered when approaching a problem situation [5, 15]. 
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