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Abstract. High quality professional training in accordance with the principles of outcome-based
approach depends on the learning outcomes students are expected to achieve upon graduation from
the educational program. However, the definition of a set of core competencies is just one of the
steps that have to be fulfilled, but not enough for successful achievement of intended learning out-
comes by the students. The paper considers the role of teaching and learning methods in designing
and implementing of educational programs.

Flipped Learning is becoming a well-known pedagogical approach in which direct instruction
moves consistently from the group learning space to the individual learning space, and the resulting
group space is transformed into a dynamic, interactive learning environment where the educator
guides students as they apply concepts and engage creatively in the subject matter.

Education of the next generation of practitioners that will creatively implement the Sustainable
Development Goals (SDG’s) by 2030 requires the complete rethinking by the educator how to do the
job being done on a certain way for years. The flipped classroom model addresses how students learn
best and become more engaged. Discussions and hands-on activities tend to keep students’ interest.
While educators work with students directly as they explore the concepts they’re learning in class,
they can provide immediate feedback that helps students improve their learning as they go.

The students pursuing the SDG’s creative engagement in classrooms become better at taking the
lead on finding valuable resources and pursuing learning their own way using the flipped learning.
This approach explores a specific challenge in the development of education and practice.
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1. Introduction

The traditional lecture style of teaching per-
sists in both primary and secondary schools,
even at higher education level. In fact, students
are comfortable with this method, and most of
them consider it as a good educational strategy
[1]. In order to offer a different model, recently,
an innovative teaching model has been deve-
loped — the inverted or flipped model.

With this methodology, the students are able
to acquire the learning outcomes outside of the
classroom, usually using information and com-
munication technologies (ICTs) such as online
educational tools, screencast or recorded vide-
os, meanwhile class time is reserved for practice
assignment, targeted remedial work or activities
designed to promote higher-order cognitive
skills [2].
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Nevertheless, not all aspects of flipping are
new. In traditional education contexts, the
teacher expects students to come to the class-
room prepared, such as having read or done
assigned material [3]. The difference is marked
by the huge advance of ICTs accessible for both
students and teachers [4], which allow the in-
verted classroom to become a reality.

The way to approach the flipped classroom
can vary, but all of the different models are basi-
cally the same [5]. Learning is not limited to the
classroom, so students should take responsibility
for their own learning, becoming more flexible
and adapting to this individualised methodology.

Another advantage of this methodology is
that it can be combined with other innovative
educational tendencies, such as the use of cog-
nitive tools. Although the use of ICTs makes
the flipped classroom implementation feasible,
researchers have observed that the majority of
educators are still adopting technology passive-
ly as a learn-from medium [6].

Such disappointing results force educators to
reform the teaching to enhance creative learning
environments that allow students to solve realis-
tic problems and develop higher-order cognitive
skills [7]. In order to achieve this goal, the ICTs
can be effective tools, being transformed into
cognitive tools if they accomplish the following
characteristics: support students’ decision mak-
ing, support students’ metacognitive processes,
enable students to organize, evaluate and analyse
information, facilitate students’ problem solving
and allow them to collaborate and communicate
ideas in multi-modal formats [8; 9].

This is a difficult task, since the use of cogni-
tive tools involves not only grasping the content
knowledge, but other higher order thinking
skills such as: critical, logical or deductive think-
ing, etc. [6].

Apart from developing cognitive skills or
learning content knowledge, the flipped class-
room has the goal of motivating the students for
learning, and it has been developed through dif-
ferent education methodologies, which can be
used in combination with inverted classrooms
to enhance the students’ interest. One of these is

gamification [10~12]. It has been implanted with
positive results in several curricular programmes
[13; 14] and organizational settings [15].

Nevertheless, its implantation in higher edu-
cation is limited [16], since if the assessment is
not well balanced, it can induce a decrease of
interest instead to promote an extra motivation.

For the practitioners in the sustainable de-
velopment goals, the flipped classroom is an
innovative educational methodology, flexible
enough to incorporate other teaching strategies
such as expert workshop [17], which is becom-
ing a powerful tool to enhance the students’
motivation and engagement in order to achieve
learning goals.

2. Objectives

Students don’t all learn at the same pace and
in the same ways. That’s always been a compli-
cating factor in teaching. The question of how
to meet thirty or more unique students at their
own levels is one that keeps teachers up at night.

The flipped classroom model gives the educa-
tors more opportunities to work directly with
students. With this approach, the educators can
clearly see when an individual student is hav-
ing trouble with a concept and work with him
directly to get through it. The increased inter-
action with students in the classroom will also
help the educators to gain a clearer idea of the
different learning styles of their students, so they
can tailor their instruction to the needs of each
one. This is even more important when the stu-
dent’s backgrounds are diverse, as is the case of
the MDP students.

A student sitting in a conventional lecture,
diligently taking notes will almost certainly miss
one thing the professor says while writing down
another. And that’s still a vast improvement over
the student whose mind wanders so he doesn’t
catch much of anything. The flipped learning al-
lows the students to work at their own pace. The
students have more power over the way and the
process by which they study and learn.

The purpose of the present study is the de-
scription of an innovative teaching project at
higher education level, particularly, the implan-
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Table 1

Learning goals and learning outcomes proposed

Learning Goals Learning Outcomes

Learning by Experience

Apply the SDG’s concepts in field

Learning to Learn

Be able to perform an experimental design

Critical Thinking

Be able to summarize and present to peers a research article

Be able to apply the theoretical knowledge in a practical case

Logical Thinking

Be able to solve complex problems by applying the knowledge acquired

tation of flipped classroom in specific subjects
for the next generation of practitioners that will
creatively implement the Sustainable Develop-
ment Goals (SDG’s) by 2030.

3. Methodology
3.1. Context and students

The innovative teaching project will be
applied at Instituto Politécnico do Porto
(P.PORTO), in the Masters in Development
Practice programme (MDP). The degree is
composed of 2 academic years including a field
practice and dissertation/internship in the se-
cond year.

This programme was designed to be fully
compatible with the other existing MDP’s in-
cluding the joint offered global classroom to re-
inforce the potential of the outstanding students
in order to help them to achieve the highest aca-
demic and practitioner performance required in
the second year of this master course.

The teaching project will be applied in the
two “Foundation: Analysis, Conceive and De-
sign” subjects, which correspond two semester
courses (a total of 10 ECTS) in the first year of
the MDP. The subject is considered as an inter-
disciplinary training course that better prepares
the students for the practitioner work [18].

3.2. Learning goals and outcomes
The teaching project has been designed to
develop the following learning goals and out-
comes (Table 1).

3.3. Participants and class process
Before the inclusion of this methodology in
the Foundations subjects, by design, included ten

seminars, which consisted of: global classroom
presentations in the classroom by international
specialist on a specific SDG’s topic in addition
to local experts in relation to the latest national
state-of-the-art in relation to the same subject.

The teaching activities, here described, will
be carried out from October to June, taking
place one per every two months. The material
will be delivered through the P. Porto propri-
etary on-line educational platform, DOMUS,
which integrates the Moodle and is available
for both students and teachers. This educational
platform includes a great variety of options,
such as a description of teaching guide, calen-
dar, gradebook, announcements and different
tools for communicating with the students: mail
or chat (forums). Also, it includes a folder with
resources, and a section to perform tests/quiz-
zes and assignments.

Also, this platform enables the delivery of the
material, such as scientific articles, guidelines
for the activities, extra-material, screencasts or
exercises, but also the students will be able to
upload their posters, presentations or any other
assignments requested. A forum will be created
to enhance the communication not only with
the teacher responsible for the activities but
also among classmates.

3.4. Teaching activities and assessment
The teaching activities have been designed in
order to enhance the following: learning out-
comes, knowledge to learn and skills to develop.
The five teaching activities are total 15% of
the full subject score. After each activity and
prior to the next one, the teacher will deliver the
individual marks to be consulted by each student.
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With the aim of motivating the students, the
teaching project includes an innovative method-
ology of assessment, namely, gamification. As if
it were a game, the students will be ranked de-
pending on the mark they have obtained after
each activity. We will establish three catego-
ries: 33% with the best marks will be placed in
the first category, the following 33% of the best
marks — in the second category, and the rest —
in the third category. Those students who are
located in the first category will achieve the
maximum score (15%), the students placed in
the second category will achieve 10%, and the
last ones will be given 5%. However, in order not
to punish any students excessively, the teacher
responsible for the activity will be able to in-
crease the mark up to 3% more for those stu-
dents who have accomplished the learning goals.

The individual score will depend on the indi-
cators of achievement for each learning.

3.4.1. Task 1 — Learning based on projects:
Apply the SDG’s concepts in field
Based on a real case (“field practicum” previ-
ous projects) outside of the classroom, the stu-
dents should be able to analyze how to proceed
in specific situations in the terrain. Once in the
classroom, the teacher responsible for the acti-
vity will comment on the most common errors
and possible doubts and it will be possible to
open a discussion about the ethical needs to act
accordingly during “field practicum” experi-
mentation.
Learning outcome: Apply the targets of the
SDG’s in a field practicum experimentation.
Knowledge to learn: The SDG’s objectives
and targets.
Skills to develop: Autonomy and personal
initiative.
Description of the indicators of achieve-
ments:
« Knows how to apply the local rules and re-
gulations during the “field practicum”.
« Is able to identify the most relevant SDG’s
to intervene upon.
+ Has been demonstrated autonomy to de-
velop the activity.

3.4.2. Task 2 — Carry out your own experi-
mental design

The design of experiments including living
beings is a responsibility and needs prior know-
ledge. The students, in groups of 2, will design a
field practicum experiment following the guide-
lines of the activity, which later on will be pre-
sented in classroom through ICTs. The teachers
will point out the possible errors or doubts after
each presentation.

Learning outcome: Be able to perform an ex-
perimental design.

Knowledge to learn: Learn the basic princi-
ples of designing a field practicum experiment
including how to relate to the surroundings in a
real field practicum situation.

Skills to develop: Oral communication,
teamwork, creativity.

Description of the indicators of achieve-
ments:

+ Knows how to design a feasible experiment.

+ Knows the procedure of designing an ex-
periment including living beings.

« Shows creativity.

+ Develops oral skills.

3.4.3. Task 3 — Show me what you know

The ability to obtain the most relevant infor-
mation and show it in an attractive manner is a
difficult task which requires specific training.
The students, in groups of 2, will elaborate a sci-
entific poster from a research article following
the criteria described in the guidelines. In the
classroom, after students give a brief descrip-
tion of the research described in the poster, the
teacher will point out the possible errors and
improvements.

Learning outcome: Be able to summarize and
explain in a presentation a research article.

Knowledge to learn: Learn how to obtain the
most relevant information from a scientific ar-
ticle.

Skills to develop: Synthesis, creativity and
oral communication.

Description of the indicators of achieve-
ments:

« Ability to synthesize.
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« Improve the reading comprehension of sci-
entific literature.

« Show creativity.

« Develop oral skills.

3.4.4. Task 4 — Development
Goals on Internet

Internet provides a huge amount of informa-
tion and is a powerful tool for both students and
educators. Nevertheless, it is necessary to be
extremely critical and verify if the information
can be used or trusted. Taking this idea as the
basis, the students (in groups of 2) should search
Internet (digital press, blogs, chats, etc.) for rel-
evant news in relation to the subject, making an
oral presentation in the classroom showing a list
of possible fake news items in contrast to oth-
ers that can be trusted. Once the presentation
is finished, an open discussion will be initiated
concerning the dangers presented by fake news
in relation to health.

Learning outcome: Be able to apply the the-
oretical knowledge in a practical case.

Knowledge to learn: Learn to contrast the
information.

Skills to develop: Critical thinking, ability to
seek information.

Description of the indicators of achieve-
ments:

+ Ability to find information.

+ Critical thinking.

- Ability to transfer theoretical knowledge to
resolve practical cases.

3.4.5. Task 5 — Find out who is to blame

One of the most difficult tasks is to apply
the theory to solve a real problem. In the cur-
rent activity, the students will watch recorded
videos in relation to the effects of interven-
tions in the society. Later on, in the class-
room, the teacher will provide the students
(in groups of 2) with the description of a dis-
ease. The task will consist in finding out which
are the causes of the problems and which ac-
tors are involved.

Learning outcome: Be able to solve complex
problems by applying the knowledge acquired.

Knowledge to learn: Learn how to impact
the society.

Skills to develop: Logical and deductive
thinking.

Description of the indicators of achieve-
ments:

« Ability to solve complex problems.

« Ability to transfer theoretical knowledge to
resolve practical cases

+ Develop logical thinking.

« Improve deductive skills.

A suitable solution for the problem is what
will be evaluated, which will be delivered to the
teacher responsible for the activity before the
discussion of the different answers and the cor-
rect solution in the classroom.

4. Conclusions

The change of focus achieved is substanti-
ated, describing in detail the process of helping
the students with the process of learning — how
to learn better on their own, rather than teach-
ing about the subjects directly, and how this has
incremented the creativity of the students to-
wards the SDG’s implementation ideas.

The aim of the present innovative teaching
project is to help students to acquire a deeper
knowledge of the syllabus and extra motivation.
With the aim of reaching these goals, an educa-
tional methodology known as flipped classroom
has been proposed to be applied in Foundations of
the Masters in Development Practice programme.

Taking as the basis the inverted classroom
model, up to 5 activities, individually and in
groups, the educational process have been de-
signed with the objective of developing high-
order cognitive competences, such as critical or
logical thinking.

In order to evaluate the teaching project
effectiveness, we will compare the score of the
groups within the seminars with the aim of ob-
serving if the new educational strategy has had
an impact on the results of the whole subject.

Finally, motivation will be evaluated through
an anonymous questionnaire, in which the stu-
dents will be asked about the level of satisfaction
of the teaching programme, which activities
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they consider more attractive and which aspects
they would change in the future.

The results achieved in similar environments
show that this can be a solution which involves
some extra upfront work and just might not
mesh with the teaching style of every educator.
But many of the educators that have tried it,
found it worthwhile to experiment with flipping
some lessons to see what the results are.

References

1. Thomasian, J. (2012). Building a science, tech-
nology, engineering and math education agen-
da: an update of state actions. National Gover-
nors Association Center for Best Practices.

2. Khan, S. (2012). The one world schoolbouse:
Education reimagined. London: Hodder and
Stoughton.

3. Davies, R.S., Dean, D.L., Ball, N. (2013). “Flipping
the classroom” and instructional technology in-
tegration in a college-level information systems
spreadsheet course. Educational Technology Re-
search and Development. No. 61(4), pp. 563—580.

4. Davies, R.S., West, R.E. (2014). Technology Inte-
gration in Schools. In: J.M. Spector, M.D. Merrill,
J-Elen, M.]. Bishop (Eds.). Handbook of Research
on Educational Communications and Technology.
New York, NY: Springer New York, pp. 841-853.

5. Talbert, R. (2012). Inverted classroom. Col-
leagues. No. 9 (1, Article 7), pp. 1-2.

6. Wang, S.K., Hsu, H.Y., Reeves, T.C., Coster, D.C.
(2014). Professional development to enhance
teachers’ practices in using information and
communication technologies (ICTs) as cognitive
tools: Lessons learned from a design-based re-
search study. Computers and Education. No. 79,
pp. 101-115.

7. Lajoie, S.P., Azevedo, R. (2000). Cognitive tools
for medical informatics. In: Computers as Cogni-
tive Tools 11: No More Walls: Theory Change,
Paradigm Shifts and Their Influence on the Use
of Computers for Instructional Purposes. Erl-
baum Mahwah, NJ, pp. 247-271.

8. Azevedo, R. (2005). Computer Environments as
Metacognitive Tools for Enhancing Learning. Edu-
cational Psychologist. No. 40(4), pp. 193-197.

9. Hsu, H.-Y., Wang, S.-K., Runco, L. (2013). Mid-
dle School Science Teachers’ Confidence and
Pedagogical Practice of New Literacies. Journal
of Science Education and Technology, No. 22(3),
pp. 314-324.

10.

1L

12.

13.

14.

15.

16.

17.

18.

Deterding, S., Dixon, D., Khaled, R., Nacke, L.
(2011). From game design elements to gameful-
ness: Defining gamification. In: Proceedings of
the 15th International Academic MindTrek
Conference on Envisioning Future Media Envi-
ronments — MindTrek’11, pp. 9-11.

Huotari, K., Hamari, J. (2012). Defining gamifi-
cation. In: Proceeding of the 16th International
Academic MindTrek Conference on — MindTrek
'12,p.17.

Nelson, M.]. (2012). Soviet and American precur-
sors to the gamification of work. In: Proceeding
of the 16th International Academic MindTiek
Conference on — MindTrek’ 12, p. 23.
Fitz-Walter, Z., Tjondronegoro, D., Wyeth, P.
(2011). Orientation Passport: using gamification
to engage university students. In: Proceedings of
the 23rd Australian Computer-Human Interac-
tion Conference on — OzCHI’ 11, pp. 122-125.
Brewer, R., Anthony, L., Brown, Q., Irwin, G.,
Nias, J., Tate, B. (2013). Using Gamification to
Motivate Children to Complete Empirical Stud-
ies in Lab Environments. In: Proceedings of the
12th International Conference on Intevaction
Design and Children. New York, NY, USA:
ACM, pp. 388-391.

Flatla,D.R., Gutwin, C., Nacke, L.E., Bateman, S.,
Mandryk, R.L. (2011). Calibration games: making
calibration tasks enjoyable by adding motivating
game elements. In: Proceedings of the 24th An-
nual ACM Symposium on User Interface Soft-
ware and Technology — UIST * 11, pp. 403—412.
Iosup, A., Epema, D. (2014). An experience re-
port on using gamification in technical higher
education. In: Proceedings of the 45th ACM
Technical Symposium on Computer Science
Education — SIGCSE’ 14, (2008), pp. 27-32.
Pokholkov Y., Zaitseva K. (2017). Specific learn-
ing environments for fostering students’ sustaina-
bility mindset. In: 45¢h SEFI Annual Conference
2017: Education Excellence for Sustainability:
Proceedings, p.223-228

Quadrado, J.C., Zaitseva, K. Engineering educa-
tion interdisciplinarity in global teams. In: 45¢h
SEFI Awnnual Conference 2017: Education
Excellence for Sustainability: Proceedings,
pp. 954-961.

The paper was submitted 23.01.19
Received after reworking 15.02.19
Accepted for publication 20.02.19



56 Bvicuee oopaszoeanue ¢ Poccuu ® Ne 3, 2019

Hogsle meparornueckme moAXOABI
AAS AOCTVIKEHUS LieAell YCTOVYMBOTO Pa3BUTHS

Ksappapy XKosze K.— a-p Texn. Hayk, npod., Buie-npesupent. E-mail: ipp@ipp.pt
IToanrexunyeckuit yausepceurer Iopry, Ilopry, Ilopryrans

Adpec: Rua Dr. Roberto Frias 4200-465, Porto, Portugal

3aiuesa Kcenns KoncrantunoBHa— AOIEHT, KaHA,. Tiea. Hayk. E-mail: kkzaitseva@gmail.com
Tomckwit moAnTexHNIeCKuit yamusepeuret, Tomek, Pocens

Adpec: 634050, r. Tomex, npocm. Aernna, 30

Annomayus. B coombemcmbun ¢ npunyunamu KomnemenmHocmuozo nodxoda bvicoxoe xaue-
cmbo npogeccuonarvron nodzomobxu 3abucum om 3anianupobannvix pesysvmamob obyuenus,
Komopwie cmydenmot D0AXKHbL HOLY UMY K MOMenmy okoruanus 8y3a. Tem ne menee onpedenerue
Habopa OCHOBHVIX KOMNeMEeHUUIL ABAEMCR AU 00HUM U3 HEOOXOTUMBLX , HO HEDOCTNATMOUHBIM
yca06uem 025 ycnewnozo Jocmuxenus cmydenmamu 3anAaHupoBbannvix pe3yrvmamol o6yuerus.
B cmamve paccmampubaemcs poav memodob npenodabarus u 06yuenus 6 paspabomxe u pearusa-
yuu 0b6pazobamervrvix npozhpamm.

Flipped Learning (Ilepebéprymoe obyuenue) cmanobumecs obueusbecmmvim nedazozuueckum
1n00x000Mm, npu KOMOPOM npAMble KOHMAKMHbIE MemOTbL npenodabarus nocaedobamervro mparc-
popmupyromes us npocmparcmba zpynnobozo obyuenus 8 npocmparncmbo undubudyarvrozo o6y-
weHusl, u noayuaroweecs 6 pesyavmame obyuarowee npocmpancmbo npebpaujaemes 6 dunamuunyio,
unmepaxmubryio cpedy obyuenus, z0e npenodabamerv nanpabasem cmydenmob, 6 mo Bpems xax
OHU NPUMEHSIOM KOHUEN YUY HA nparmuxre u mbopuecku nodxodamk peweruro 3a0a4 Sucuuniumot.

Aas 06yuenus caedyrowezo noxoaenus npaxmuecku nodzomobaenmvix cneyuarucmol, komopoie
6ydym mbopuecku pearuszobvoibamv yeau yemoiuubozo pasbumus (LIVP ) x 2030 200y, Heobxodumo,
umobvt npenodabamenry NOAHOCHBIO NEPOCMbICAUL CBOI0 DeAMEALHOCID, HAWER NYMU, KAK NO-
Hobomy nodotimu K mo pabome, KOMopyro on Buinoanss onpedeaénnvin 06pasom 6 meueHue MHozUX
aem. Modeav «nepebéprymozo xaacca » nanpabaena na mo, ¥mobv. cmydenmvt YHUucy ry4ume, npu
amom obecnenubas 6oavuyio 6obacuénnocmy. Auckyccuu u npaxmuueciue 3ansmus, Kax npabuio,
noddepubarom unmepec cmydenmob. [pu smom, x020a npenodabameru npobodsm xonmaxmmoe 06-
yueHue, u3yuas Konyenyuu 6 pamxax ayoumoprozo 3aHAMuUs, OHu MOZYN 00eCne ump HEMeOAEHHYIO
o6pammyio cb:3v, Komopas nomozaem cmydenman yaywuumo c6oé nonumarue 6 npoyecce obyuenus.

Cmydenmut, ucnoavsyrowue xpeamubroie nodxodvi 6 docmusxenuu L[YP 6 pamxax aydumop-
HYLX 3aHAMULL, cmaau 60avuie 6pamv Ha cebs unuyuamuby 6 noucxe yennvix pecypcob, npu smon
npodoaxasn yuumucs no-cboemy, ucnoav3ysa nepebébrymoe o6yuenue. dmom nodxod uccaedyem
KoHKDpemmbvLe 6vi306bL 6 pazbumuu 06pazobamervrozo npoyecca u 20 NHaKMuLecKou pearu3auuu.
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