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INTRODUCTION

Flip teaching - also known as flipping the classroom, backwards classroom,
reverse instruction and reverse teaching — is a form of blended learning in which
students work on problem on-line, watching films and animation and then learn with
other students in class. This approach allows teachers to spend more time interacting
with students instead of lecturing (Barseghian 2011), (Heussner 2013).

Whereas the traditional pattern of teaching has been to assign students to read
textbooks and work on problem sets outside school, while listening to lectures and
taking test in class. In reverse teaching the students first study the topic by
themselves, typically using on-line lesson, which can be prepared by the teacher or
third parties - an example is the Khan Academy (Toppo 2011). Classroom time is
intended for the students to apply the knowledge by solving problems and doing
practical work (Pink 2010).

To sum up: the essence of flip teaching is a pre-active organization of data in the
process of an independent collection of information, and the search for references in
students’ current knowledge. Students use their prior knowledge, search their
memory for information and experiences that will enable them to understand new
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material and give it a meaning. Learners are trying to build a bridge between prior
knowledge and material that they are to master (Figure 1).

2004 Salman Khan began to
record videos at the request of
a younger cousin who felt that
recorded lessons would let her

1990 Eric Mazur skip parts she had mastered
developed peer and replay parts that were
instruction troubling her

2000 starting in fall
the University of Wisconsin-
Madison used eTeach software
to replace lectures in
a computer science course with
streaming video of the lecturer
and coordinated slides

Figure 1. Timeline — The chosen elements of flip teaching
Source: author’s materials

Khan's model were originally created for one-to-one tutoring. Khan Academy videos
are used as part of some educators flipped teaching strategy.

Besides mentioned http://www.khanacademy.org/ other materials that can be used
while implementing flipped classroom method:

—  http://ocw.mit.edu/courses
— http://techtv.mit.edu

FLIP TEACHING GOOD PRACTICE EXAMPLES - FLIPPED
CLASSROOM AROUND THE WORLD

“Five years ago, in the shadow of Colorado’s Pike’s Peak, veteran Woodland Park
High School chemistry teachers Jonathan Bergmann and Aaron Sams stumbled onto
an idea. Struggling to find the time to reteach lessons for absent students, they
plunked down $50, bought software that allowed them to record and annotate
lessons, and posted them online. Absent students appreciated the opportunity to see
what they missed. But, surprisingly, so did students who hadn’t missed class. They,
too, used the online material, mostly to review and reinforce classroom lessons.
And, soon, Bergmann and Sams realized they had the opportunity to radically
rethink how they used class time. It’s called “the flipped classroom.” While there is
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no one model, the core idea is to flip the common instructional approach: With
teacher-created videos and interactive lessons, instruction that used to occur in class
is now accessed at home, in advance of class. Class becomes the place to work
through problems, advance concepts, and engage in collaborative learning. Most
importantly, all aspects of instruction can be rethought to best maximize the scarcest
learning resource—time. Flipped classroom teachers almost universally agree that
it’s not the instructional videos on their own, but how they are integrated into an
overall approach, that makes the difference. In his classes, Bergmann says, students
can’t just “watch the video and be done with it.” He checks their notes and requires
each student to come to class with a question (Trucker 2012).

The Flipped Classroom isn't for everyone, but it's been well received by Math and
Biology students and their parents at Okanagan Mission Secondary School (OKM)
in Kelowna, B.C., and was strongly supported by the OKM principal, Scott Mclean.
As teacher Graham Johnson noted in his personal account of his first year using the
Flipped Classroom approach to learning, the feedback he has received from students
and parents has been "overwhelmingly positive." Carolyn Durley, OKM Biology
teacher, says she has had no negative feedback from parents. Both teachers
experienced student pushback in the early days of introducing the Flipped
Classroom approach, which puts students largely in command of their day-to-day
learning. Principal Mclean said he views the Flipped Classroom as "a potential
game-changer" because learning takes place before the student enters the classroom,
allowing the teacher "to broaden and deepen” the learning. He added that it's the way
learning should be for kids because they take control of their learning and they can
work at their own pace (Pearson 2012).

FLIPPED CLASSROOM IN POLAND

The inspiration to create a flipped classroom strategy were the largest education fair
- Bett Show held in 2008 in London, where a delegation from the National
Foundation for Computer Education had the opportunity to participate in the lessons
of history at the local high school, conducted with the use of a learning platform. In
2010, the Department Pedeutology Team led by prof. S. Dylak a prepared flipped
classroom strategy (Dylak, Duda 2011).

From 2010 until 2013 National Foundation for Computer Education and Adam
Mickiewicz University in Poznan implemented project “Sniadeckich College - an
innovative science curriculum” co-financed by the European Union under the
European Social Fund 'Man - The Best Investment "'

The aim of the project was to develop, test and spread methods of education, which
a team of experts described as "a flipped classroom strategy".

The pilot implementation of the strategy was attended by 200 students from the
schools: St. Mary Magdalene High School in Poznan and Juliusz Stowacki High
School in Grodzisk Wielkopolski.
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EDUCATIONAL PLATFORM - COLLEGE OF SCIENCE

College of Science educational platform was created for the implementation of
innovative science curriculum within the Sniadeckich College project as a tool for
digital approach to learning. It is available at http://platforma.wiedzatech.eu/.
Educational platform for students and teachers support the learning process using
flip learning in the first years of secondary school (Figure 2).

According to the concept of flip learning platform the College of Science supports
teachers’ and students’ work to facilitate advance preparation for the lesson under
teacher’s lead.
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Figure 2. College of Science Platform — start website (Information about the
project, ‘Do you know?’— strategy ‘For whom?’, ‘Hello’, choice of the subject:
math, physics, chemistry, biology, geography)

Source: Platform

Platform’s graphic design has been developed in accordance with the trends for the
web and mobile solutions using the tiled navigation and info graphs for quick
retrieval of content.

The scientific content available on the platform was developed by a team consisting
of employees of A. Mickiewicz University in Poznan, teachers and high school
students participating in the project. These are educational materials for students and
teachers, for 75 topics from five subjects in the field of science: biology, geography,
physics, chemistry, and mathematics (Figure 3).
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Figure 3. College of Science platform — subject materials (Topics’ examples:

Biology: ‘Gene, which cures’, Chemistry: “You have to eat to live’, Physics: ‘Zero

gravity’, Geography: ‘The reasons and outcomes of great migrations’, Math: *From
a percent to bank deposits’)

Source: author’s materials

The materials include almost all of the curriculum that is taught in the first grade of
high school. Each topic on the platform is divided into four stages (Figure 4):

ACTIVATION

The essence of working at this stage is to activate student’s prior knowledge of the
topic.

PROCESSING

At this stage, the students solve specific tasks related to a topic based on a variety of
teaching materials. Before moving to systematization step students take a screening
test.

SYSTEMATIZATION

This step is carried out in the presence of the teacher, at this stage students organize
the information obtained in the previous stages.

EVALUATION

This stage is designed to shape students' belief that the answers to the questions
always create new questions and that the knowledge is never final (Dylak 2012).
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Figure 4. College of Science platform — didactic materials
(On the left teacher’s view: Activation, Processing, Test, Systematization; on the
right student’s view: Activation, Processing, Test, Systematization, Evaluation)

Source: Platform

Chemistry materials prepared in accordance with the methodological rules include
15 thematic modules, which comprise of:

v chemistry lesson scenarios
— developed in accordance with the rules and provisions of flip
teaching and education reform, to be implemented in the first grade
of high school,
v materials for students
— including descriptions of chemical experiments which are
performed by students at home,
v methodological materials for teachers
— including the solution of tasks and methods of their assessment
(Gulinska, Bartoszewicz Makles, Mischke 2011)

Table 1.

Activation — materials from student’s and teacher’s profile

On the platform, in the folder On the platform, in the folder
ACTIVATION - materials for the ACTIVATION - materials for the
student teacher
On the platform in the catalog AIMS of v lesson scenario with methodology

student’s activities comments indicating the

v" PROBLEM - a description of the appropriate section of the
problem situation activating the curriculum and recommended
student to begin work on the literature.
subject

v" KEYWORDS

v STUDENT’S ACTIVITIES
Tasks and questions divided into
mandatory and extra.

v" MATERIALS
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v’ Links to sample content on the
Internet.

Temat 1
Wszechobecna krzemionka

Strefa uczniowska

Voo

szechobecna krzemionka

Praygotoui e do drisisjszed lakeji iszechobscns brzemionks”, poznssz jedan 2 nsjusinisiszyeh minsraku
skorupy ziemskiss. Na tym etapie, zwsnym sktywacis, heialbym Cie zacheqé do reflsksi na vemat modliwosci
2astosowania krasmionk dla potrach vwspdlassnago caiowiska, Aktywwacja odbywa sig 2 wykorzystaniam platformy
edukacyine; i nie powinna Ci 2ajaf wiscej iz 15-20 minut.

Cele dziatan uczniowskich
. doiesz si, jakie jest zastosowsaris krzamionk,
+ wysaukasz nformacis na temat v substancll chemiczng].

Problem

Matariaf stymulujacy - propazyciat

Taki zwizgek chemicerny facey skrayp polmy ze seklem, piezoelekitryczng zapalarka do gazu cey ¢ pladq nadmorsk?
Cay preyehodza i r roydl jeszeae inne skojarzenia 2 ty substanci?

Temat 1
Wszechobecna krzemionka

Temat 1
Nazwa Dodano Typ
AKTYWACJA
> Chemia_1_Mauczyciel_1aktywacja_ScenariusaLekcii pdf 28.02.2013
> Chemia_1_Mauczyciel_1aktywacja_ScenariusaLekcii pdf 28.02.2013

Chamia

Chemia - scenariusz lekcji nr 1
Szkota ponadgimnazjalna - poziom podstawowy
Temat lekcji: Wszechobecna krzemionka
Zajecia zaprojektowane na 1-2 godz. lekeyjne

Tresci nauczania zawarte w podstawie programowej

Materialy i tworzywa pochodzenia naturainego

Uczert bada i opisuje wiasciosci SiO;; wymienia odmiany SIO; wystepuiace w przyrodzie | wskazuje
na ich zastosowania

Metody pracy

EXAMPLE: STAGE I - ACTIVATION

Stimulating material — the proposal:

Imagine visiting the ruins of a medieval castle in Ogrodzieniec, lying in the Krakéw-
Czestochowa Upland, you came upon information:

"Tourist! — We announce a contest about limestone.

(photo’s author: Andrzej Makles)

First place — two-week trip to the U.S., where we will explore the
longest cave in the world, Kentucky, which with its 563 km of
corridors which are at least three times larger than any other
known cave on Earth.

Second place — week stay in Turkey, combined with a visit to
Pamukkale, meaning "Cotton Castle". This object is on the list of
World Heritage Sites.

Rules of the contest - a solution the following tasks are

required to achieve success. **

In the student’s eye:

An interesting way to present geography information during the chemistry class and
to awake our desire to broaden our knowledge about the limestone.
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Table 2.

Processing — materials from student’s and teacher’s profile

On the platform, in the folder
PROCESSING — materials for the
student

On the platform, in the folder
PROCESSING — materials for the
teacher

AIMS of student’s activities

Lesson‘s CONTENT - texts with

images

v" STUDENT’S ACTIVITIES Tasks
and questions divided into
mandatory and extra.

v' MOVIE refering to the lesson’s topic

v Links to sample content on the
Internet.

APPENDIX

— additional materials

AN

v Examples of tasks with their solutions

Temsii]
% Wszechobecna kizemionka

Strefa uczniowska

>

cna krzemionka

Temat 1
& Wszechobecna krzemionka

R

PRZETWARZANIE

Chemia_t_Maucayciel_2Przetwarzanie_Roawiszania pok

22022013

ey odmiany, w jaki wistaisjac nastepiace wyrazy: trydymi,
erysataty bazbamne, odmiany krystalicane, keysataly 2ataraione, keystobalt, admiany bazpostaciowe, k.

Linki do stron internetowych uzupetniajgeych lekcjg

Ditlenk kreemu — odmiany minerahy, krzemionka, zagrotenia (pylica phus), zastosamvanie ekl knarcowee, silkatel,

Skaly, rodasfe, skiad i stnkiura, wystepasanie w Polsce

(data dosigpu do powyszych linkdw — sierpier 2012 1)

Do pobrania

Cherria
kcja 1: Wszechobecna kr

(o2

testu oraz kontrola

Charakterystyka przetwarzania jako drugiego etapu ksztalcenia
wyprzedzajacego

, zadan, opiséw doswiad
postepdw UCZNidw

Ucze pracuje samodzielnie, wyprzedzajac lekeje.

Nauiczyciel bierze udzial w dyskusjach na forum oraz udziela na czacie konsuhaci (o wyznaczonej
godzinie); sprawdza, jak uczniowie wykonali zadania (przygotawali odpowiedzi na pytania

— zaznajomili sig z materialem), udostgpnia opisy dodwiadezen (SSC/1.1) i na korcu pytania testowe
(na platformie).

a) Cele dziatania uczniow
W wyniku samodzielnych poszukiwan uczen powinien wiedziet

= czym jest kizemionka,

Additional materials essentials at this stage:

v" Chemistry in a small scale laboratory set

In the student’s eye:

Majority of us at this stage of the work before the lesson liked the most.
Experiments are always exciting for us. And by the way it turned out as many

reagents is available around us.
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In the practician’s eye:

An experiment in the chemistry teaching is a very important and valuable tool for
working with students: among others, it increases interest in the subject and involves
different types of student’s activity (Figure 5).

An example of the task on the educational platform

Figure 5. College of Science platform — interactive task
(Buttons i.e. 1+2 allow to simulate conducting an experiment. Student’s task is to
indentify substances needed and putting their names under test tubes)

Source: Platform
In the student’s eye:

Without any problems we were able to identify the tubes 3, 4 and 5 But we were
confused because of the information about the red-colored mixture of 1+4.

We would arrive at a solution easier if given data mentioned the raspberry color.
— film available on the platform
— e-portfolio

In the practician’s eye:

Students as a result of independent research, sometimes after the consultation with
the teacher or discussion between students, created their e-portfolio sites on the
platform. Teacher while checking student’s work have the ability to edit the text in
order to correct mistakes, highlighting them in a different color.

Table 3.
Test — materials from student’s and teacher’s profile.
On the platform, in the folder TEST - On the platform, in the folder
materials for the student TEST — materials for the teacher

v TEST with 10 questions v TEST with the solution
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Temat 1
Wszechobecna krzemionka

TEST KONTROLNY

Temat 1
Wszechobecna krzemionka

TEST KONTROLNY

Chemia_1_Mauczyciel 2Prestwarzanie_KlucaTest paf 20022012

Chemia

Test 1

Przygotowanie testu sprawdzajacego wiedze uczniow na temat kizemionki

Jaki charakter chemiczny ma tienek krzemu(IV)? Zaznacz prawidlowa odpowieds
a) Zasadowy

b) Kwasowy

) Amfoteryczny

d) Obojetny

Jak nazywa sie odmiana Zaznacz prawidiowa
odpowied?.
a) Kwarc
b) Kalcyt
©) Korund

d) Karborund

praw odp do testu

:
awlw]elolo]lw]ala]

In the student’s eye:

Most of us complained about the large number of tasks that needed to be solved
before taking the test. Fortunately, some of these tasks were not difficult.

In the practician’s eye:

To effectively discuss the results of the test is teacher should prepare a table

presenting the effects of students' work.

Table 4.

Systematization — materials from student’s and teacher’s profile

On the platform, in the folder
SYSTEMATIZATION — materials
for the student

On the platform, in the folder
SYSTEMATIZATION — materials for
the teacher

v" AIMS of student’s activities

v" HOMEWORK

v/ Systematizating presentation
corresponding to the test




Flipped Classroom — Chemistry...

323

Temat 1
Wszechobecna krzemionka

Temat 1
Wszechobecna krzemionka

Temat 1

SYSTEMATYZACJA

> Cheniia_{_Mauczyciel_3Systematyzacis PREZENTACIA pf 8022013

Czynnosci ucznia

« obja

Praca domowa dla ucznia

Zadania chowiazkaws

1, Usupehi notatki w portfolio.
2. Caym sq éwiathousody, 2 jakiego matershy v jakim celu sig je produkue?

Zadanic dla chetych

Zadanie 1.

Thenale kizsmull) worsy rissparykans bogsdtwo farm kyaralienych Gametysty, cyteym) | bepostadonych (393,
opal). Znajdé fotngrafie krysataldiw kuwarc o pigknych barwarh

0
Chemia ° o O
Lokeja 1 Wazechobecna krzermionka . 2
Obserwacje: W probéwkach Il e obserwujemy zadnych objawow reakcii

3w probowee Il substancia rozpuszeza sie.

Rownanie reakcji S0z ¢ 2NaOH —*%—» Na:Si0s + H:O

Virvoski: Krzemionka to tienek kwasowy.
= wyjasnienie, na czym polega proces trawienia szkla

iej reakep 2
S10; ¢ 4HF —+ Sy + 2H:0
Temat dyskusy Czy " Jesh reaguj 2kwasem
fluorowodorowym?
arte
Pytanie:
Jaki zwiazek laczy skezyp polny ze szklem, piezoelekiryczng zapatarka do zapalania gazy

12 plaza nadmorska?

inesiaks: Tum mainskiom iset brsaminnka

Table 5.

Evaluation — materials from student’s and teacher’s profile

On the platform, in the folder
EVALUATION — materials for the
student

On the platform, in the folder
EVALUATION — materials for the
teacher

v" EVALUATION QUESTIONNAIRE
- OPEN OR CLOSED QUESTIONS
PREPARED FOR THE ATTENTION OF
STUDENTS AND TEACHERS

v" There is no folder EVALUATION
for teachers.

Chemia

Temat 1
Wszechobecna krzemionka

I

Wypehij karte samooceny wynikiw swoje] pracy, zaznaczajac na skali poprawnesi
wykonania poszczegélnych zadaii:
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ot
OZ
oL}
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05
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By accessing the platform, students after login, have the ability to solve problems on
the basis of available teaching materials and the process of preparation for lesson is
monitored and controlled by the teacher (Figure 6).

Logowanie nazwa uzytkownika = eesss

Figure 6. College of Science platform — Login
Source: Platform

All materials collected during the search student can save in My notebook (figure
7.), which is a module for collecting notes (text, files, web sites) for later use.

Portfolio Méj notatnik

Tematy B ZU&EZEZE sis - oy
EREIR- G E S
— % xS

> Kalendarz

=3
i
o ' o ) N vy gk =3
NOTATNIK ¥ =3

"Wejdz>

Brak dodanych plikéw lub hipertaczy.

Figure 7. College of Science platform — My notebook
Source: Platform
The platform allows to organize work’s calendars for students and teachers (Figure
8). Calendar module presents lessons available in a given school year divided into

stages: ACTIVIZATION, PROCESSING, TEST, SYSTEMATIZATION,
EVALUATION.
<"

Kolegium
przyrodnicze

> Zalogowana(y): Uczenol Uczen

Kiasa 1 Torat 8 Pzt zane
<  Kwiecien 2013 >

Prascimor [crems 3

Pon Wt 5 Czw Pt Scb Nd

Kiasa 1 Temat 11 Proetemzanke
. . ©
Zmien ustawienia;

> Tematy

Terw: Przyczyny | shutie globaizacy
Feta Kiasal

S > Kalendarz

Temat 12 Temat 12: Praetwarzanie

Figure 8. College of Science platform- calendar
Source: Platform
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The teacher has the ability to edit the dates of stages, change their length, to see
details of the subject in the calendar. Students work in accordance with the described
methodology and place their work place in the portfolio (Figure 9).

»“ (\

Pamietaj:

N

> Portfolio

> Tematy

> Kalendarz

Kolegium
przyrodnicze

» Zalogowana(v): czeno! tezen

Temat 1
& Wszechobecna krzemionka

Figure 9. College of Science platform — Portfolio

Source: Platform

The teacher obtains the ability to monitor, organize and support the work of the
students and he or she can publish his or her own teaching materials on the platform.
The platform also allows the verification of the achievements of the students and
their reporting. It has functionalities such as class notice board or discussion forums
which is moderated by the teacher (Figure 10). All users defined in the system are
able to upload materials which visible to everyone.

”“ [\

Kolegium
—oerum

Ogloszenia IZJ

Kalendarz

Forum

B/ EEAN e (SR ooy L P
=R 8 on
— 2 dxxQ
;{J{MNIK'
n S— « o _“
Figure 10. College of Science platform — Notice board

Source: Platform
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CONCLUSION

Teaching chemistry took place before the traditional lesson. Students using the
platform prepared for classes according to the teacher’s instructions, allowed them
to discuss the topic in schools in a problem and multi-contextual way.
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Figure 11. Results of teachers’ surveys
Source: Platform

Learning through educational platform may occur at any time and in any place,
allowing for the development of the student, not only in terms of the class-lesson
system, but also enables to develop the interest in the subject beyond the typical
school area. Collected during the pilot implementation of the data and the opinions
of teachers who were involved in the project, show that students working using
flipped classroom strategy were more efficient at problem solving and understanding
of the discussed issues (Figure 11).
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