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Calculus and Blended Learning

PreCalculus was a pilot project of Universidade Presbiteriana Mackenzie, result of a
postdoctoral research held at PUC-SP, which aimed to stimulate the development of the
student through a different methodology (Blended Learning)



Get innovative actions and using the Virtual Environment Moodle, promoting
the improvement in the process of teaching and learning of Mathematics in
higher education.



Bibliographical Research
e Use of AVA
e Calculus |

https://goo.gl/NfpChy

e Blended Learning
Research field

e Virtual Environment Moodle Tfj‘]

 Flipped Classroom format

https://g00.9l/z89fsH



Calculus

e It is important to the history of Mathematics at the University;
 There's a great disapproval by (first) students;

* High degree of abstraction;

e Does not facilitate content memorization;

e Requires of the student mathematical knowledge and prior concepts;
e |t is not always done properly in primary and secondary education.



Blended Learning

Horn & Staker:
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Blended Learning Rotation Models
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https://www.christenseninstitute.org/blended-learning-definitions-and-models/



https://www.christenseninstitute.org/blended-learning-definitions-and-models/

e Students who entered the University in 1st sem/2017;

e Courses that have the discipline Calculus | (or equivalent) in the first stage of the
COUTrse;

* Diagnostic evaluation for 560 students exploring the mathematical concepts
important to the Differential and Integral Calculus;

e |nvitation to these students with 0 to 2 notes (up to 4) in diagnostic evaluation.
e Entry 141 students
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e Student has contact with the content (videos and exercises) in the Virtual learning

\
\

environment (Moodle);

e Meetings in the model “flipped classroom"”;

e Face-to-face meeting for the active learning: questions, discussions and exercises (the
student practice ...);

e Students with difficulties has the support of the teacher. The others follow with more
diversified exercises;

* |f they have questions after the face-to-face meeting: breaking monitors;



Methodology

PRE-MEETING ACTIVITIES:

* Watch the video lesson in the Virtual environment Moodle
e Reading the e-book ( "PreCalculus"” Sheldon Axler available on Virtual Library)
* Exercises

FACE-TO-FACE MEETING:

e Discuss and provide guidance on the content of the video lesson;
e Discuss the main difficulties in exercises;

* New exercises.

POST MEETING ACTIVITIES:

e List of exercises and tests;

e Challenges;

* Proposal for a collaborative work;

Station "breaking monitors".




The methodology in practice

e Student assumes the responsibility of study;

* The classroom as a learning space;

e Allows: individual rhythm, flexibility, autonomy/leadership;
e Works the students' difficulties: Teaching customization.



Pre-Calculo
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Modeling of Virtual Environment Moodle



http://moodle.mackenzie.br/moodle/course/view.php?id=44975
http://moodle.mackenzie.br/moodle/course/view.php?id=44975

Environmental structure (Initial screen)
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Aula 1 - Potenciacao

A potenciacdo € uma operacdo que surge a partir da multiplicacdo de fatores iguais
como uma alternativa para simplificar a notacao’
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Aula 3 - Funcoes e Representacoes Graficas

a de fenomenos estudados.”
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esta na sua capacidade de facilitar a compreer

‘Uma grande vantagem da representacac grafica ¢
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Flipped Classroom Model

https:/ gooE[/CSbsTk
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e Station intended for students with

doubts or difficulties;

 Monitors with great performance and

prepared to meet;
e Individualized attendance;
 More efficient dialogue;

e Physical space and conditions that allow

to discuss, divide, teach...

Monitors" station
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Adapted from NTL Institute for Applied Behavioral Science
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Final considerations




e Students believe it is positive to use the Flipped Classroom with the
support of the Virtual environment of teaching and learning. This binomial
privileges access to information and the organization of Studies;

e The students used this systematic (tracks/video/e-book) with other
disciplines;

 We could see that the student assumes the responsibility of studying;

e At the present moment, when students and teachers are together, the said
space integrates applications of the content learned in the video, reflections
and discussions on the concepts;

o After the application of the final evaluation, the students presented S ——
improvement in their performance in relation to the initial diagnostic test.

Students who participated actively (not missed at any meeting) were

approved in Calculus I.



Problems

 Need to empower teachers and students in the use of Virtual
environment;

 Some teacher of the face-to-face meeting did not apply the “Flipped
Classroom" model;

e Student attended the present meetings without having accessed AVA,
nor at least having watched the video;

methodology of the Flipped Classroom. Search for videos with new
speeches (arouse the student's curiosity, correlated examples, work

* Choice of video. The traditional video contradicts with the .
concepts and properties leading the student to knowledge);

e Some students are conditioned to the traditional method.
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Thank you!!!

e Celina A. A. P. Abar
(abarcaap@pucsp.br)

PUC-SP

e Ubirajara Carnevale de Moraes
(bira@mackenzie.br)
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