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ABSTRACT: The concept of Flipped Learning – reverse learning and its practical
implementation are the result of the experimental efforts and creative innovations of
many educational theorists and practitioners who sought to identify the strategic
teaching approaches which shift the focus of classroom activities from the teacher
towards the student, as efficiently as possible. The novelty of Flipped Classroom
strategy - reverse classroom is that the basic content of a curricular topic/key concept,
which has to be taught and learnt, is structured by the teacher in a digital teaching
scenario and online videos which can be watched by students at home, at their own
pace, whenever necessary, until they fully reach its understanding. The focus of this
paper is on the practical use of the methodology promoted by the Flipped Classroom
strategy, in symbiosis with the opportunities of Moodle platform and the formative
benefits of GeoGebra software, complemented by those of the Wiris plugin.
KEYWORDS: Flipped Classroom, GeoGebra, Wiris, Moodle

I. About Flipped Learning and Flipped Classroom
The explosive impact of new ICTs on the social, economic and cultural environment
requires radical changes in education and new perspectives on knowledge acquisition,
especially when the daily reality in the classroom proves that the traditional approach to
the teaching-learning-assessment process is increasingly less effective. Driven by the
explosive evolution and dynamics of ICT in the last decades, studies and practical
experiments in the field of pedagogy and didactics approaches are geared towards
searching for those teaching approaches that meet the needs and expectations of today’s
generation of students – the "digital natives" generation [1]. Research on the evolution of
human psychology and cognitive sciences bring solid arguments in support of identifying
strategies and methods which meet these needs and expectations.
The Flipped Learning concept - reverse learning and its practical implementation are
the result of the experimental efforts and creative innovations developed by theorists and
practitioners in the field of education, in order to identify those strategic teaching
approaches which shift, as efficiently as possible, the focus of instruction from the teacher
to the student. In recent years, the Flipped Classroom Strategy – the reverse classroom /
mirror classroom [2], which is based on the Flipped Learning concept, has been
increasingly used in schools, colleges and universities in many countries. The novelty of
Flipped Classroom strategy lies in the fact that the basic content of a curricular topic/key
concept, which has to be taught and learnt, is structured by the teacher in a digital teaching
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scenario and/or videos with audio explanations which can be watched by students at home,
at their own pace, whenever necessary, until they fully reach its understanding.
Therefore, the strategy minimizes the time allocated to instruction and maximizes the
time required by teacher-students interaction, in order to reach the proper level of
understanding of the content and carry out a variety of practical activities aimed at
assisting students in acquiring and effectively using it, thus ensuring their progress and
performance. The concept of "reversal" refers to the fact that the teaching process takes
place at "home" and not in the traditional classroom. The "homework" consists of students
taking charge of their own learning through creative efforts and the traditional home
assignments, whose purpose is to implement and reinforce the content, are done in the
classroom through collaborative work



Traditional Classroom
Teacher – Students Collaborative
Activity
Teacher-paced group instruction
using the blackboard, notebook,
various teaching resources and
heuristic conversation to explain
scientific content.

Flipped Classroom



Student’s Activity
Checking the level of content
understanding after reading the notes,
the textbook and doing homework.



Teacher – Students Collaborative
Activity
Whole-class and individual checking
for understanding and assessing the
ability to apply new knowledge to
solving problems and exercises.



Student’s Activity
Self-paced learning and content
acquisition by using the audio-video
explanations and the online
resources designed/recommended
by the teacher.



Teacher – students collaborative
activity
Whole-class and individual
checking for understanding through
heuristic conversation and applying
new knowledge to solving problems
and exercises.
Teacher – Students/ Student Student Collaborative Activity
Conversations, debates, giving
practice and reinforcing new
knowledge in order to develop the
ability to apply it to solving
problems and exercises.



II. Gebra, Wiris and Moodle useful ICT tools of the Flipped Classroom
strategy
Complementing the instruction process delivered during mathematics classes with
the online environment facilitated by Moodle platform, is the feedback solution found by
our high school teaching staff to meet the students’ needs and the current educational
context. The desire of motivating students to undergo the necessary effort so that they
properly understand and acquire the notions and concepts of mathematics or of various
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other sciences has led to the insertion of explanatory lesson sequences created with
GeoGebra software [3]. The GGB documents - GeoGebra worksheets facilitate the
cognitive transfer of understanding, from the abstract to the concrete, since it allows the
use of animations for the dynamic visualization of notions, concepts, processes etc. Tests
created by the Wiris Quizzes plugin [4] are used for self-assessment and formative
assessment.
“The students’ failure is actually the failure of a completely inadequate teaching
scenario based on student’s obedience and sense of duty and not on the joy of learning”
[5] is a relevant fact argued by Mr. Solomon Marcus in academic articles and lectures on
educational flaws. Flipped Learning didactics helps the teacher to develop teaching
scenarios which minimize the learning effort and promote the joy of discovering the
meaning of new content. Playful sense is awakened by directing the open-minded attitude
younger generations have towards ICT and cyberspace.
“Education itself is based on reason. We cannot motivate the reason. The pupil or
the student must learn to work alone and the teacher only has to guide him.“ [6] The
Flipped Classroom strategy requires the teacher to design and develop teaching scenarios
in the e-learning environment / lessons which rigorously, clearly and synthetically present
the scientific content of a subject in the curriculum, alternated with interactive tasks, in
order to motivate students to go through the process of knowledge alone. Furthermore, the
strategy requires the enrichment of the scenarios through adequate digital resources aimed
at facilitating understanding, reinforcing content and giving practice to the ability to apply
knowledge to practical real-life contexts.

2.1 A Practical Example – The Properties Of Differentiable Functions
With GeoGebra, Wiris and Moodle
Willing to take on the challenges of a new teaching experiment, a group of math
teachers and students from our high school have designed a learning approach for the
properties of differentiable functions, following the steps, methods and tools required by
the Flipped Classroom strategy.
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Fig 1 - The course webpage on our high school Moodle platform

The Moodle platform "tools" and GeoGebra software were used for devising the
teaching scenario, in order to prove the force of the derivative as a study tool of the
properties of the function through dynamic view. Basically, a package of four lessons was
conceived, designed and implemented, each of them consisting of definitions, brief
demonstrations, relevant observations and suitable applications for the understanding of
the fundamental theorems of Fermat, Rolle, Lagrange, Cauchy and their consequences.
Each lesson consists of a sequence of pages with suggestive titles: Contents and
objectives!, Let’s remember!, Let’s learn! Let’s solve it together!, Let's check what we’ve
learnt! Let’s reinforce what we’ve learnt!, Let's revise what we’ve learnt!, and the student
can find theoretical content and examples of its practical application. It is obvious that the
presentation of the new knowledge follows the sequences and stages the students are
familiar with in the classroom. Having covered the first page which lists the contents and
the objectives to be achieved, the students have access to the Let’s learn! page which
includes detailed content, audio explanations and GeoGebra documents. They can go over
it whenever they want to, at their own pace, how many times they feel it is necessary, until
they fully reach its understanding.
The concepts, theorems, formulas, etc., traditionally written by the teacher on the
blackboard are now edited and synthesized using Wiris editor on Moodle course page. The
theoretical contents are complemented by audio explanations given by the teacher through
short videos of about 3-5 minutes. These are made by the teacher in lesson preparation
stage using the Screener application [7] - a web tool which simultaneously records what is
happening on the monitor screen and the explanatory comments.

Fig. 2 - GeoGebra document for Rolle's Theorem study
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If it is necessary, besides the audio explanations, the student can access GGB GeoGebra documents or links to GGB documents created / selected by the teacher [8] to
highlight the key features which must be understood and then used in applications.
In order to assimilate the transfer methods of the abstract concepts to practical
situations and techniques, or artifices of calculation on the application of theory to
problems, the student finds 3-5 exercises with solutions and useful comments on the Let’s
solve it together ! page. The Let's check what we’ve learnt! page contains exercises / tests
created by the teacher with Wiris Quizzes and the students must solve them by themselves
on the workbook and choose the answer from a given list or write it using Wiris editor. If
the answer is correct, the students can access the next page where they can find another
individual work task / other examples of solved exercises / new content. If the answer is
wrong, the student may give up or go back to the contents and reread or check their
understanding.

Fig. 3 - Interactive Self-Assessment Test/ Formative Assessment Test

On the last pages of the lesson Let’s reinforce what we’ve learnt!, Let's revise what
we’ve learnt!, the students can find or create themselves mind maps using Edraw Mind
Map application [9] which summarizes the covered concepts, links to videos / useful
exercises recommended by the teacher on the Professor Khan Academy platform [10] /
other websites [11] and / or worksheets. In order to give the student some time to relax, to
arouse their curiosity and enrich their general knowledge, on these final pages, the teacher
sometimes provides information about mathematicians who discovered or developed the
concepts covered in the lesson, indicating the sources. Practically, a teaching resource pack
for four independent learning activities has been designed for the study of the properties of
differentiable functions. For each activity, the students can find on Moodle platform the
lesson, GGB documents they can use for practice, a worksheet and the summative
assessment test.
When developing the summative tests the teachers used items with variables, an
opportunity facilitated by the main feature of Wiris Quizzes application. It’s important to
remember! The feature which differentiates Wiris Quizzes plug-in from other applications
created for the same purpose - the assessment of mathematical knowledge and skills consists in using variables in developing test items. Using variables which receive random
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values within a conveniently chosen time frame makes it virtually impossible to defraud
tests administered using an online platform. The probability for test items, accessed at
different times by a single student or two students, from two neighbouring computers, to
receive equal values of the variables is minimal when the time frame is well-chosen.

Fig. 4 - Interactive Self-assessment Test/ Formative assessment Test (Rolle's theorem) that requires
the use of a GGB document created by the student and editing the answer with Wiris

Once the students have completed the lesson, using the reporting facilities on the
platform, the teachers will assess and analyse, for each student and the whole class, the
understanding level of the new content. Depending on the outcome of the analysis, they
will design the following collaborative activities in the classroom and face-to-face or
online sessions.
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Fig. 5 - Summative Assessment Test for Rolle's theorem

2.2. The advantages and Disadvantages of Flipped Classroom Strategy
This new approach to learning, the innovative creation of the American teachers Tom
Bergmann and Aaron Sams, in collaboration with IT specialists, appeared after 1990 as a
result of the search for solutions to motivate students and get them involved effectively in
the learning process. After being tested and further developed the new strategy has
generated both enthusiasm and much opposition. Numerous favorable and critical opinions
were expressed in pedagogical literature, workshops, seminars, conferences and
congresses. Reflecting objectively, after conducting a simple Internet search, the obvious
result compels us to state and remember at least two important aspects:
 The Flipped Classroom strategy is a mixture of direct learning and constructivism

which allows various learning approaches: active learning, problem-based learning,
inter- and multidisciplinary collaborative learning, project-based learning, etc., allowing
all students to actively participate, including those with slow processing speed.


Flipped Learning is no longer just a concept, but a reality embraced by a growing
number of primary, secondary and higher educational institutions / academic training
centers and organizations for the benefits it brings to the learning process.

68% of the students who attend our high school are commuters. Classes are held daily
from 7 or 8 a.m. to 2 p.m. and it is difficult to organize remedial courses or additional
training sessions for students who participate in contests and the baccalaureate exam. The
teachers’ interest for the implementation of Flipped Classroom strategy was driven by the
need to solve this problem and the favorable reviews it received in specialized literature.
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Our teachers have thoroughly used this strategy, as an alternative learning strategy, only
during a school semester, so experience is minimal. In order to obtain relevant conclusions
from an objective analysis of the efficiency of this strategy, it should be tested for at least
one school year. We are optimistic about the results of the training and we need to
exchange views with teachers who have carried out similar experiments. Consequently, our
teaching experiment cannot provide relevant conclusions on the advantages and
disadvantages of the strategy yet. But, various Internet sources provide comprehensive
information on the topic. In an article [12] listed in the reference section we have found a
brief and well-argued presentation on the strengths and weaknesses of the strategy. The
findings are based on the analysis of numerous opinions of teachers who have constantly
and thoroughly used Flipped Classroom strategy in their teaching over several school
years.

Benefits for students:
 learning and consulting the course content / lesson at their own pace, whenever
necessary;

 freedom to go over the theoretical content and audio explanations after they have been
discussed in the classroom in order to compare and consolidate understanding;

 self-evaluation and feedback on the progress made in solving the tasks of the lesson and
the formative and / or summative assessment tests;

 giving practice to reading skills and understanding of a scientific text / watching video
explanations;

 encouraging social interaction and teamwork, acceptance of diversity of opinion and /
or cultural;

 expressing their own views on the course content with their classmates or in the





classroom;
increasing students’ awareness and level of motivation on their school progress;
training and / or development of individual study skills and techniques;
identifying their own learning strategies;
familiarization with e-learning training used in the academic environment and lifelong
training;

Benefits for teachers:
 facilitating student-centered learning and peer learning for students with different
knowledge and attention levels or with different learning styles;
 the use of blended learning ;
 sequencing the theoretical concepts to be taught - learned in a lesson, depending on the
characteristics of the students;
 on time checking and assessment of the students’ skill levels to browse and understand
the contents of a lesson / course, using Moodle platform tools;
 promoting peer learning for students with different learning styles, by enabling and
encouraging students to share their knowledge as part of a team;
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 effective teacher - student, parent - student and teacher - parent cooperation through
easier access to the educational resources, activities and student progress selfmonitoring;
 using differentiated instruction strategies for students capable of higher performance
and assisting those who need extra help etc.;
On the other hand, there are also many disadvantages such as:
 unequal access to digital technology due to socio-geographical factors: no PC or no
reliable Internet connection, limited access to ICT laboratories in schools;
 different learning styles, not all students are able to learn effectively in front of a screen;
 encouraging sedentary lifestyles and activities like excessive computer use;
 unreliable evidence that students go over digital resources or participate in the online
sessions;
 challenges regarding the involvement of students who, for various reasons, are not
intrinsically motivated to study;
 teacher’s reluctance towards acquiring additional skills which are absolutely necessary:
IT specialist, digital designer, cameraman, photographer, platform specialist and elearning manager etc.;
 designing and developing learning resources can lead to an increased teacher workload;
 placing higher demands on the quality of the pedagogical, cognitive and educational
value of the resources provided by the teacher to the students;
 Flipped Classroom provides no guarantee for standardized test scores in the final
evaluations;

III. Conclusion
Regardless of the teacher’s experience, mathematics and sciences taught in
secondary schools are both challenging and fascinating, but the student is often confused
when being introduced to their abstract concepts. The teacher’s role is to help the student
discover and understand their meanings step by step. In traditional learning contexts,
understanding these abstract concepts requires a lot of effort and consistency from the
student’s part, which is contrary to the expectations of today’s generation of students. The
GeoGebra and Wiris software used as teaching tools in the Flipped Classroom strategy on
Moodle platform give the math or science teacher the opportunity to make learning more
attractive to students. An “attractive package” will get students’ attention and be to their
"taste", therefore, it will motivate them to discover its “content”.
The efficiency of GeoGebra and Wiris software and their spectacular use in
directing students learning are really convincing through practical demonstrations or
training sessions. The aim of this paper is only to provide information. The conference
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PPT presentation – the paper summary, contains a practical illustration which is available
by accessing our course designed for students at: https://vasilesav.moodle.ro/.
Strategies like Flipped Classroom, promoted by the research and experiments in the
field of education sciences in recent years, are examples of modern approaches that require
the teacher to develop skills in the art of teaching with ICT tools on e-learning platforms. If
they are used appropriately in teaching, to the right extent and at the right time, and in
symbiosis with traditional methods, the ICT methods and resources lead to more effective
learning outcomes. With their help the teachers can capitalize on their students’ passion for
IT, their curiosity to explore the quality and performance of computer software, the desire
to acquire new knowledge and skills through "learning touch" [13]. In the learning context
of the 21st century, the teacher’s ability to combine traditional training with online
learning, will guarantee success in providing high quality education.
References
[1]
[2]
[3]
[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]

M. Prensky - On the Horizon (MCB University Press, Vol. 9 No. 5,
October 2001)
http://flippedclassroom.org/
http://www.geogebra.org/ sau http://www.geogebra.org/cms/ro/
M. Solomon - Despre educaţie şi nu numai, Revista - Tribuna
învăţământului http://www.tribunainvatamantului.ro/
Gh. Rudic - Congresul Internaţional „Pregătim viitorul promovând
excelenţa”, Iaşi, 2014
http://www.screenr.com/
https://quickstartmatecugeogebra.wikispaces.com/ - A. Petrovici
http://www.edrawsoft.com/
https://www.khanacademy.org/math
http://www.flippedmath.com/
„10 Pros And Cons Of A Flipped Classroom”
http://www.teachthought.com/trends/10-pros-cons-flipped-classroom/
M. Prensky - Digital Natives, Digital Immigrants-Part 2:Do They
Really Think Differently? http://www.marcprensky.com/

24

