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UVODNI SLOVO

Mezinarodni (studentskd) konference dospéla do teenagerovskych let. Zajem ucastnikt
z tad pre- i postgradualnich studentt, a stale Castéji i starSich akademikti motivuje organizatory,
aby i v roce 2015 ve dvou konferen¢nich dnech pfivitali letos jiz vice nez Ctyficet aktivnich

ucastnik. Je tedy mozné s potéSenim konstatovat dalsi nartist zajemcii o konferenci.

V letosnim sborniku si ¢tenafi se zajmem o vyuku pifirodovédnych pfedméti piijdou na
své. Autoii prakticky i teoreticky zaméfenych textli pokryvaji nebyvale Siroké spektrum.
Rozpracovana jsou témata aktivizace zaku a studentli, naméty na nékolik navrzenych i v praxi
ovéfenych projektli nebo badatelskych aktivit s chemickou, biologickou, geografickou nebo
matematickou tématikou, dale vyuka mimo $kolu a v neposledni fadé¢ multimédia (ICT).

Nezbyva tedy nez ucastnikiim poprat skutecné podnétné ptispévky, prezentujicim patfiéné

pozorné publikum, a v§em pak tradi¢né¢ zvidavé a pratelské diskutujici.

Praha, fijen 2015

Martin Rusek (editor)



EDITORIAL

The international (student) conference has become a teenager. The interest of participants
from pre- and post-graduate students, and more often also senior academics motivates the
conference organizers to invite more than forty active participants in two days this year. It is,
therefore, possible to claim a pleasing fact — the number of interested applicants has been

growing.

In this year’s proceedings, a reader interested in Science education will have their own
back. The authors of theoretical and practical texts cover an unusually wide spectrum. Except
for the evergreen of student activisation, proposals of planned or conducted projects or inquiry-
based activities with chemical, biological, geographical or mathematical themes or out-of-

classroom education, the focus is given to multimedia (ICT).

There is no choice but to wish all the participants truly incentive contributions, the

presenting properly attentive audience and to all traditionally inquisitive and friendly debaters.

Prague, October 2015

Martin Rusek (editor)
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PROJECT-ORIENTED INSTRUCTION IN CHEMISTRY
TEACHERS’ EDUCATION: EXPERIENCE AND
PERSPECTIVES

BILEK Martin, MACHKOVA Veronika, CHROUSTOVA Kateiina

Abstract

Project instruction in various forms is for many years an integral part of pre-graduate
chemistry teachers education at Department of Chemistry Faculty of Science University of
Hradec Kralove. Students have possibility of implementing the various project oriented
activities in the facultative course Project Method in Chemistry Education. The contribution
presents an analysis of course content and proposals of students’ projects in last fifteen years.

Key words

Pre-graduate chemistry teachers training, school project, initiation, planning, realisation
and evaluation of school projects.

INTRODUCTION

Project method has been experiencing its “rediscovery” in the last decades and in many
cases is classified as a new approach towards student motivation. Considering American
pragmatic pedagogues from the turn of the 19" and 20" century — John Dewey and Heard
Kilpatrick — its founders, project-based method is more than 100 years old. Lots of sources of
information suggest it is even older. Its main goal has always been preparation for life i.e.
connection of school with children’s and their parents’ everyday-life reality where school is not
only the ideal environment to solve tasks given by a teacher, but a place where learning is based
on the life itself (cp. Rusek & Dlabola, 2013).

Project or project-based education thus represents searching for subject matter interesting
for students with a goal important for themselves. Students are guided from praxis towards
theory, they look for topics from their own lives and, what is important, results of their work
are applicable in their life, life of their class, family or their wider environment. Czech first
republic pedagogue Stanislav Vrana (1938) characterised school projects as “student’s

enterprise’” with all what belongs to doing business.

How to initiate student’s initial activity to realize a project? How to motivate them to found

“their business” to look for and to find a topic or a field which will become the subject of their
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interest and where they will try to achieve some result — a meaningful product or “profit”?
Waiting for such occasion from the side of a teacher might be in vain. Therefore they should
try to create incentive environment for student projects. This does not represent submitting a
topic to be elaborated and a final, usually PowerPoint, presentation ahead of the class. It is
substantial for the project education to set up the environment by discussing topics which can
contribute to the life of the class, school, region, but also to the life of each individual and
groups of students. This enables students to choose a role of “businessmen” or “project
managers” who come up with an idea what to do, what would have any effect, any usable

product of either material or imaginary character.

Project instruction in various forms is for many years an integral part of chemistry teachers
education in the Section for Chemistry Didactics at Department of Chemistry Faculty of
Science University of Hradec Kralove. In addition to basic information, which are part of the
course General Chemistry Didactics, students have more possibility of implementing the
various project oriented activities of the semester, and particularly in the selection of the course
Project Method in Chemistry Education. Students are assessed both school projects
implemented in practice schools and also prepare their own proposals to the core in chemistry
or natural sciences as educational area. The contents of the course are accentuated traditional
aspects such as focusing on the needs and interests of learners, focus on the everyday situations
of learners, preparing for problem solving, meetings with different sectors at once and

understanding their contexts.

PROJECT METHOD IN CHEMISTRY EDUCATION AS PART OF FUTURE
TEACHERS PREPARATION

The main attention of course “Project Method in Chemistry Education” is paid to
succession planning, problem solving within a project and determination of its goals, proper
project implementation and interpretation of the results, focusing on a specific product and, last
but not least, focus on the social component of the project, which is mostly teamwork — see the
Fig. 1. It uses the well-known approach “Project-oriented education”, which contains various
elements of the classical concept of project-based learning, and is feasible within the school

environment with minimal demands on overall organization of school activities.
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Fig. 1 Four stages of project oriented instruction (modified by Demuth, 1991)
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Students’ proposals of school projects and applications of project oriented education are

developing during the course, which has next partly theoretical and partly practical oriented

lessons with following structure:
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12.
13.

Introduction, Tasks, Study Materials

Project Method in Historical Context

Project Method in Science (Chemistry) Instruction
School Projects and Curriculum

Project Oriented Instruction

Environment for Project Learning

Initiation of Learners for Project Proposals

Planning and Preparation of Learners Projects
Realisation of Projects with Science (Chemistry) Topics

Evaluation of Learners Projects

. Presentation of Project Evaluations (student’s evaluation of realised project selected

from literature, Internet presentation or from own experience)
Presentation of Student’s Project Proposals
Additional Situational Activities (guest lectures and workshops, excursions,

conferences or workshops)

Very important lessons are 7 to 10, which we will address in more details.

INITIATION OF THE STUDENTS’ PROJECT

Good project instructional practice starts with good motivation of students to search and

plan own topic for realisation. One of the fields which is being more and more accentuated not

only in business environment are Public Relations (PR). Communication with public which is

supposed to ensure informedness of environment about products of particular company leading
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to raising interest in a product of those the product is intended for and also those who might
contribute to its production providing resources etc. Elements of PR might be well usable in the
initiation of a school project for them not to be “pseudo projects” solving only problems given
by teachers or even problems solved by teachers themselves, i.e. projects which may have an
interesting topic but a student is still an implementer of a project (employee of a teacher — the

“businessman”) — someone else. Main parts of discussions in this phase of project proposal are:

e Basis of Public Relations,

e Communication with public sphere,

e To ensure information about product environment of particular company,
e Toraise interest in a product,

e To contribute to providing resources.

Integrated part of PR is also searching for best title of the project. Students are practising
on evaluation and rating presented titles of projects from past proposals on the course and on

the student’s conferences about project instruction.

PLANNING AND PREPARATION OF THE STUDENTS’ PROJECT

After effective motivation which means students’ own project proposal the next phase
comes: planning and preparation of the project. This phase is very often minimized in practice

and it causes low impact for next similar activity. Students have to deal with next aspects:

e  Work with proposed topic,

e Team building,

e  Seeking for suitable materials,
e  Seeking for suitable methods,
e Time management,

e Product oriented activities,

e Realisation of Public Relations.

In all the mentioned aspects the teacher plays an important role of a coach, adviser or guide.
He can organise own approach by different way, i.e. by introductions, by consultations, by

evaluation of students ideas etc.
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REALISATION OF THE STUDENTS’ PROJECT

The project realisation offers more opportunities to deal well and form correct habits, but
also more risks and dangers to act badly. Here, a teacher make herself/himself useful with their
intervention, aspects and remarks, which could not be determined beforehand, as they arise
from a situation. The projects are of various characters. Some projects are small, so called
“mini-project” (Bilek, 2000) and contain only insignificant part of the subject matter. We could
also indicate them as short-term ones as they last only one teaching lesson, a day or several
weeks. On the other hand even extensive projects exist, which cover several months or the
whole school year. Further, we can distinguish among the projects, which are determined for
sorting and training of the new subject matter, for obtaining new knowledge, for repeating of
already mastered knowledge or for application of knowledge on a certain everyday life
problems. The projects could be divided even according to their origin. Some projects are of
spontaneous nature, which could follow from the situation or these, which originated as the
target ones, proposed by the teacher. Further we can distinguish school and home projects,
which we could divide on team and individual ones. A home project is arranged and carried out
by pupils themselves. It can be collecting, breeding of animals or model constructing etc. These
projects carried out by pupils themselves, are of spontaneous character and therefore they are
beneficial for his future life (Vrana, 1938). Chemistry as experimental science (part of STEM)
offers a few specific topic for students’ projects (cp. Rusek & Gabriel, 2013, Lindner, 2014):

e  Spectacular Experiments (chemistry show, chemistry for non-chemists...),
e Chemical Analysis (monitoring, toxicology...),
e Chemical Preparations (chemical and food technologies, everyday life materials...),

e Chemistry in theory and praxis (excursions, discussions, chemistry supporting PR...).

EVALUATION OF THE STUDENTS’ PROJECT

The evaluation of the students’ project has to ground on product presentation by students
and must be different from traditional assessment by grades. Important is students’
incorporation into evaluation process and use verbal approaches. In presented course we

distinguish ten categories by them students evaluate project proposals of their colleagues:

e Design environment for initiation topic,
e Projectivity (Rusek & Becker, 2011) of the project,
e Space for project planning,

e The proportion of students in designing and planning activities,

15



e The original approach to the project, creativity, consistency,

e Possibilities of cooperation with the teacher,

e Integration of different fields of knowledge,

e The possibilities of obtaining information and their proper use,

e Attractiveness of selected output of the project (product), results processing,

e Involvement in group results presentation.

By the evaluation a rating scale of project proposals is established and best proposals

receive offer and support for participation in students’ conference.

CONCLUSION

Students’ motivation is a crucial part of the project-oriented approach to instruction on all
levels of the educational system. As our experience proves, the pre-graduate teachers consider
the method of proposing, planning, preparing and evaluating projects for their future pupils to
be suitable and acceptable. They try to solve and run the project taking various aspects,
proposals and comments under consideration. From our last fifteen year experience we can

present as conclusion rating of eight top proposals (in brackets is year of proposal):

e Car of the Future (2004),

e  Where Beer is Brewed, Life is Good (2004),

e Manifold Colours (2008),

e What is more like Gold? (2010),

e Four Elements, and the Fifth Component (2011),
e For the Mystery of Scribes (2011),

e Back to the Past or My Night Alchemist (2014),

e Microorganisms in Action! (2015).

The project-oriented instruction is a method of motivating students to active problem-
solving and to create meaningful products. This approach as an integral part of future teachers’
education means the educational process in which they work on one rather complex or abstract
task of the group of subsequent or connected tasks, which are devoted to concrete objects,
effects, relations etc. Presentation of results is also a part of the project, where students
introduce the final product, either in the form of posters, or exhibition of products popularizing
the topic, followed by discussion with colleagues etc. Their evaluation is a great support for
next development of the mentioned part of pre-gradual teachers’ education.
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DEVELOPING PRE-SERVICE PRIMARY TEACHERS’
UNDERSTANDING OF SCIENCE IN SOCIETY VIA
INQUIRY-BASED SCIENCE EDUCATION PROJECTS

VAISANEN Matti

Abstract

The learning activities developed at the Finnish project called Nanokoulu will be used in
a future study to test the capability of inquiry-based models of teaching in developing
understanding of the nature of science. In this article the suitability of those activities for the
planned study is discussed. Two such activities are examined against essential principles of
project-based education and are found to be in accordance with such principles. Thus these
project-based activities are suitable for the study and their use can be further developed.

Key words

Nature of science, inquiry-based science education, project-based education, instructional
design, science and society.

INTRODUCTION

This article represents a small part of a doctoral study that will be conducted over the next
three to four years. In the study both educational content and pedagogical content knowledge
will be developed about the nature of science and especially about the interactions and
relationships between science and society. The interest is in developing a framework for such
science education and examining how to teach such content specifically via inquiry-based
teaching. The plan can be divided into three distinct parts:

1. Qualitative study resulting in a framework about the interactions and relationship

between science and society

2. Validating the framework using a survey: Is the framework in accordance with the

views of experts? Is the framework valid?

3. Educational experiment where the content of the framework is taught using structured,

inquiry-based science education projects

Project-based education is a close relative to inquiry-based learning but is more situated in
questions that the learners find meaningful (Krajcik & Czerniak, 2014, pp. ix-x). Emerging

from the same philosophy of science education that can be originated to the ideas of John
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Dewey in the early 1900s (e.g. Dewey, 1910, 1916), it can be argued that the same principles
and attributes that have been detected to affect positively the learning outcome in project-based
education had the same effect in activities that are considered inquiry-based. In this article two
learning activities are examined against the four principles of project-based education identified
by Barron et al. (1998). In other words, the suitability of those activities for the third part of the

study is discussed and pre-evaluated.

FOUR PRINCIPLES FOR SUCCESSFUL PROJECT

During their long-time co-operation with teachers Barron et al. (1998) have identified four
central principles to guide project-based teaching. Their pedagogical model aims at supporting
the development of both understanding and skills while making the learners feel agency and
responsibility for their own learning.

1. Learning-appropriate goals (Barron et al., 1998, pp. 273-274). A project should start
with a driving question. In addition, it should be especially designed to help the learner
in making connections between their actions and developing understanding during the

project.

2. Scaffolds that support both student and teacher learning (Barron et al. 1998, pp. 276—
284). Teachers often encounter various problematic situations while using the project-
based approach i.e. in addition to the pupils also teachers need support in supporting
the pupils. Firstly, teachers are advised to start with structured, closed and pre-planned
project-based activities and gradually move towards more open projects as the project
skills of the pupils develop. However, it’s important to keep reflective tasks as a part
of the activity regardless of the level of structure. Suitable scaffolds for the pupils
include things such as well-structured instructions (for those who can’t work as
independently as others) or additional study material (for those who aren’t as skillful
as others in coming up with new ideas or in finding information and help on their own).
In addition, the driving question can and should be designed so that it inevitably leads
into collaboration and polarized discussions. What kind of strategy would be the best
or most suitable for us to answer the driving question? What would be the best way or

method to make a measurement?

3. Frequent opportunities for formative self-assessment and revision (Barron et al. 1998,
pp. 284-285). It’s difficult for the teacher to give support and scaffolds if they are not
aware of the things that students are actually learning or not learning. In addition, it’s
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the teacher’s job to ensure that the learners are aware of what they are doing and
learning while they are doing and learning i.e. self-assessment should be made
especially during the project and not (only) after the project. Thus the learner is
encouraged to make use of the developing skills and understanding already during the

project and not only during the next project — if at all.

4. Social organizations that promote participation and results in a sense of agency
(Barron et al. 1998, pp. 285-286). Supporting the development of agency and self-
efficacy is in the heart of modern learning environments. Active and reflective learning
can be supported by offering frequent opportunities for small group interactions,
participation, peer-evaluation and sharing of ideas. The feeling of agency can be
supported — especially in the context of projects — by opening up the learning
environment to the surrounding society. For example, the products of the projects can
be collected into an exhibition or small presentations. The audiences would thus
include not just the classmates but other communities within the school and outside
the school, as well, resulting in a different kind of feeling of responsibility since the
deadlines are set from outside (and thus somewhat non-negotiable) and the feedback

will be given by other people than friends at school.

METHODS

Two learning activities called Fortuna and Punch Card were chosen to represent the general
model of instructions used by Nanokoulu (www.nanokoulu.net). Fortuna is an original activity
of the author and further developed by Anssi Lindell that is based on the Rutherford’s gold foil
experiment. Punch Card is a low-level introduction to force microscopy and has been developed
on the basis of Kelly Hutchinson’s (from University of Purdue) similar activity.

The instructions of the activities were examined one principle at a time against the
framework of Barron et al. (1998) and searched thematically for items that suited the principles.

These items were further typified into more general characteristics (see Tab. 1).

RESULTS

The activities included many occurrences of more general characteristics that are here
considered to represent the four principles of Barron et al. (1998). Both activities are made

collaboratively in group settings that may change during the activity between individual, pair,
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small group and entire class (all the exemplary quotes are excerpts from the instructions and

translated by the author).

The activity has been designed so that the entire classroom will be divided into pairs.

However, instead of pairs it can the conducted in small groups, too.
Change envelopes with your partner and repeat the procedure.

The contents and aims were made explicit and linked to the national curriculum by using similar

formulation regarding the content and aims.

The activity is linked to ‘Observation or deduction’, ‘Modeling’, Tentative nature of

science’ [etc.]

The activity is linked to ‘Experimentation’, ‘Modeling’, ‘Nature of science’, ‘Fundamental
interactions’, ‘Magnetic force’ [etc.]

There were plenty of questions and problems to be discussed in pairs and small groups. Some

of them were introductory, scaffolding and engaging...

The tasks and problems in the beginning are for introduction and help you to tune in with
the task.

You throw a banana into a dark room and after a minute the peelings are flown back. What

observations can you make? What can be inferred? How certain are the inferences?
...while others were focused in a more reflective way.
What things went through your mind while choosing the figure?

Compare your drawings (the findings of your research) to the original figure (sample).

How does the result of scientific study correspond to the real nature?

Additional instructions and additional knowledge (scaffolding) was given to support the
conduct of the activity.

The characteristics are presented principle by principle in Tab. 1.
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Tab. 1 Characteristic of the two learning activities divided under the principles of Barron et al. (1998)

Principle Characteristics of the activities

1.Learning-appropriate goals The contents and aims of the activities are linked to the
contents and aims of national curriculum

Engaging introductory questions and problems for discussion
in pairs and small groups

2.Scaffolds that support both student and Introductory questions and problems for discussion that
teacher learning prepare the students for the inquiry

Worksheets for student with instructions for “doing the
science” and questions and problems for discussion and self-
reflection (especially “about the science™)

Instructions and additional knowledge for the teacher e.g.
about conducting the activity

3.Frequent opportunities for formative self- Questions for self-reflection in every sub-part of the activity
assessment and revision e about the role of individual fragments in the project
e about what students think they’ve learned, why and how

Comparison of ideas, thoughts and results between students,
pairs and groups

4.Social organizations that promote Comparison of ideas, thoughts and results between students,
participation and results in a sense of pairs and groups
agency Activities are carried out in pairs or small (research) groups

Parts that are first carried out individually are also shared,
discussed and peer reviewed in groups

Equipment: Sample of your free choice, Tape, Blu-tack, Toothpicks, String, Cotton wool

You may find some help looking at the parts “Something to think about” and the following
questions: What was supposed to be studied and what methods were there to be used? What
was learned? What sort of problems was there in measuring or in the preparation of

measurements?

CONCLUSIONS

The two learning activities in question — Fortuna and Punch Card — seem to meet the
demands (principles) of the model of Barron et al. (1998) for effective project-based teaching.
Thus it’s justified to call the two learning activities as project-based. In addition, as the
instructions of the two activities are based on a more general instructional base that’s been
developed within Nanokoulu it might be reasonable to consider all the other activities that
follow that basis project-based, too. Thus it can be concluded that at least the two activities that
were discussed in this article (and presumably all the other activities with the same base, too)

have a suitable form for the third part of the doctoral study of the author. In other words,
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activities like these or modified versions of these two activities can be used to examine the

potential of inquiry-based activities in teaching about the nature of science.
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PROJECT-ORIENTED APPROACH IN PROFESSIONAL
DEVELOPMENT OF FUTURE TEACHERS OR LET’S USE
OUR HEADS TO PLAY

MACHKOVA Veronika, BILEK Martin, KRIZOVA Michaela

Abstract

Curricular changes in the approach to science education call for new methods through all
levels of the education system; the project-based approach is one of them. The students of the
Chemistry Department, Faculty of Science University of Hradec Kralove are exposed to its
practical application within teaching the subject of Alternative school chemical experiments.
Preparation and implementation of the student ’s project took place during the summer semester
as seminar work. The aim of the project was to develop an eye-catching presentation of
experiments that were conducted within the open-air event Let’s Use our Heads to Play
designed for promotion of science to society in June 2014.

Key words

Pre-service Chemistry teachers’ education, school Chemistry experiments, students’
project, event “Let’s Use our Heads to Play ”, promotion of Science to society.

INTRODUCTION

The project instruction is characterized by high degree of complexity, interactivity and
autonomous work within cognitive activities. “It arises from the idea that education has any
content only if implemented in human experience, or if exploited in shared activities.” (in
Ganajova et al., 2010). Despite on one hand the process of forming knowledge can be
influenced by the non-systems approach to some extent, on the other hand it introduces a chance
of complex development of the personality in many aspects. Some authors, (e.g. Rusek
& Dlabola, 2013), state the project instruction has a crucial role in development of

competences.

Key competences are understood as a flexible and multi-functional set of knowledge, skills,
attitudes and values which each individual needs for personal fulfilment and development, for
joining the society and future success on the labour market (in Ganajova et al., 2010). This
approach is also reflected in study programmes of teaching so that to provide complex pre-
service teachers for their future work. Within the bachelor degree (three-year) the pre-service
teachers are well prepared in their professional fields of their specialization (i.e. Biology,

Chemistry, Physics etc.) but they lack the pedagogical experience. Collecting it is planned for
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the follow-up (two-year) master study, when Didactics and related subjects are included in the
study plans, including the teaching practice. This structure of pre-gradual preparation of pre-
service teachers and the currently running curricular changes within the primary and secondary
schools, which require completely new approach to teaching science subjects from the science
teachers brought us to implementation of the Project-Oriented Approach to the study

programme of pre-service Chemistry teachers (Bilek & Machkova, 2014).

Project-oriented approach in professional development of pre-service chemistry teachers

To plan and conduct an attractive presentation of demonstration experiment belongs to
abilities required from Chemistry teachers. Pre-service Chemistry teachers studying at the
Chemistry Department, Faculty of Science University of Hradec Kralove can get these
knowledge and skills in subjects School chemical experiments in the winter term (Year 1 of the
follow-up master study, i.e. semester 7) and Alternative school chemical experiments in the
summer semester; here the project-oriented approach is applied. To get the credit for this subject
students prepare a project to promote science experimental activities for public audience. The
aim of the project is to develop an educational eye-catching presentation of some science topic
based on experiments demonstration and explanation. This is one of some typical ways how the

experiment can be applied within the project-based education (see Rusek & Gabriel, 2012).

The project preparation runs during the whole semester following the “four-level plan”,
which was presented by Demuth in 1991 (Ganajova et al., 2010):

1. incentive and motivation,

2. joint planning,

3. realization and presentation of the project,

4

evaluation of results.
Reflecting this structure in following chapters the realization of the students’ project on the
event “Let’s Use our Heads to Play” is introduced.
INCENTIVE AND MOTIVATION - INITIATION OF THE PROJECT

According to Kilpatrick the project task can be introduced as a situation reminding real

human activities. Thus it becomes important for the student (Ganajova et al., 2010).

The student projects within the pre-service teacher preparation start by including them in
the two-day open-air educational event Let’s use our heads to play, which has been held by the

Department of Physics, Faculty of Science University of Hradec Kralove since 2008. The
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programme is conducted close to the faculty, on the Tyl Embankment, and brings science
disciplines directly to the streets of the city of Hradec Kralove. During the event, a market place
arises there consisting of numerous wooden market stalls where visitors can either watch, or
make science experiments by themselves. The event is held at the end of June and aims at
primary and secondary school learners who come with their teachers, and allows wide public
audience in welcome, coming either coincidentally, or intentionally. In last two years more than
2,000 curious learners from the whole region attended the event every year. The event. Is
organized by students and staff of the Faculty of Science; students present their projects in the
“market stalls”. Such a real situation increases their motivation and works as an incentive for
further project work within their pre-graduate preparation, i.e. the subject of Alternative school

chemical experiments.

JOINT PLANNING - FIND THE CONCEPT OF IMPLEMENTATION

In June 2014 the topic of the event Let’s use our heads to play was the Fairy-tale Science.
First, the joint planning started from searching the concept of group presentations in the group
of twelve students enrolled in the Teaching Chemistry study programme (Year 1 of the follow-
up master study, i.e. semester 7). The joint planning started immediately on the first seminar
and solved following questions: How the topic of Fairy-tale Science in Let’s use our heads to

play should be approached? This question was solved in four steps displayed in Fig. 1.

* Discussion in three small groups

. + Preparation of proposals )

* Presentation of proposals of each group )

1. * Critical discussion
J

~

i * Choice of the best proposal by voting

S

¢ Division of students into work group
V. * Project plan

Fig. 1 Four steps in joint preparation of the project

The result of joint planning was the consensual concept of project realization which was
inspired by the story of Harry Potter and Hogwarts School of Witchcraft and Wizardry. Students
formed four work groups reflecting the four colleges. Their task was to prepare chemical
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experiments reminding the magic and other illusions and tricks. Then, the deadlines for partial

tasks were set.

REALIZATION AND PRESENTATION OF THE PROJECT — GROUP WORK

Students worked in groups from the second week of the semester to its end. Every other
week within the seminar of Alternative school chemical experiments control days was held to
consider how the process of preparation is running — students presented what they had prepared,
what problems they had met etc., i.e. they had an opportunity to share their experience with

others. Partial tasks they solved are displayed in Fig. 2.

In the final week of the semester all groups presented their experiments to other students
so that possible imperfections could be removed before the event. The projects were evaluated
by students of other groups through the SWOT analysis.

' ™ 4 ™ '
Scenario of Schedule the Eﬁg?ﬁ@;;ggﬁ;
educational presentation into chemical
presentation 2 days glassware
N\ J - J - J
T T i
Sgﬁorfgeaot}d Preparation of Costume and
experiments didactic materials scenery
- J - / " J
'd | | ™ " | | ™ ' | | ™
Training of .
captivating tzgipsaggpgsp(i]lfs Role play in group
demonstration
- J . J " J

Fig. 2 Partial tasks solved by groups of students within the project realization

EVALUATION OF THE RESULTS

Within the evaluation the students were to discover: 1) strengths and weaknesses of the
project presentation and 2) possible opportunities and threats of the project in the interaction
with the target group, i.e. primary and secondary school learners and the public). Frequently

discovered findings are presented in Tab. 1.

27



Tab. 1 Evaluation of presentations through the SWOT analysis

Strengths

Weaknesses

Motivating presentation
Eye-catching experiments

Communication within the experiment demonstration
Explanation of phenomenon on different levels

Good structure of presentation

Opportunities Threats

Support  through  didactic  materials
photographs, schemas, figures ...)
Enable the target group to make the experiment

Adjust the volume of matters and size of chemical
glassware

(images, | Safety and hygiene of work with chemical matters in

the open-air environment (out of the laboratory)

Financial expenses (on chemical matters used in
experiments)

Reflecting the results of the SWOT analysis students adjusted their projects and finalized
their presentations for the two-day open-air education event Let’s use our heads to play held at
the end of June 2014.

The implementation of the project-based approach into the subject of Alternative School
Chemical Experiments provided positive impact on both the students’ approach to the subject
and their results. The real situation, which formed the framework of project processing,
increased students’ motivation in solving projects and work of single groups. The control days
enabled communication between the groups of students, critical discussions provided formative
evaluation within the process of project preparation. Final presentations of the projects and their
evaluation through SWOT analysis worked as the final step before the event and one of the pre-
requisite for gaining the credit for the subject. Good students’ work was reflected in the success
of the event Let’s use our heads to play and interest of the audience, i.e. the primary and
secondary school learners and the public.

CONCLUSION

Curricular changes in the approach to science education call for new methods through all
levels of the education system; the project-based approach is one of them. Its application in the
pre-service teacher preparation is of crucial importance and the students of the Chemistry
Department, Faculty of Science University of Hradec Kralove are exposed to both the
theoretical and practical level. The exploitation of the project-based approach within teaching
the subject of Alternative school chemical experiments provides students with possibility to
independently prepare an educational presentation supported by chemical experiments under
rather non-traditional conditions. They are motivated by using their projects within the open air

event organized annually for the primary and secondary school learners and the public. Pre-
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service teachers thus can see how their educational presentation works and is efficient for the

target group, which has positive impact on their pedagogical skills development.
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YOUNG SCIENTIST IN KRAKOW - OUTDOOR GAME
DESIGNED WITH USE OF PROJECT-BASED EDUCATION

NODZYNSKA Malgorzata, CIESLA Pawel

Abstract

The paper presents the proposal of application of project-based education at teacher
training. The task of the students, prospective teachers, was to design outdoor game. It allowed
students to get to know the project based education method as well as to gain skills crucial in
management of educational projects. On the other hand, through the applied method of
teaching, students also had the opportunity to shape many other competences e.g. obtaining
and selecting information, communication skills, improving the knowledge base etc. It is very
good alternative to the traditional teacher training.

Key words

Outdoor instructional game, teacher training, project based education.

INTRODUCTION

In Poland, under the Regulation of the Minister of National Education (Journal of Laws,
No. 156, item 1046) students of “gimnazjum” (lower secondary school) are obliged to
participate in the implementation of the so-called “educational project”. This project has been
defined as “collaborative, students planned action, aimed at solving a specific problem, using a
variety of methods” (cp. Rusek & Dlabola, 2012). The participation of a pupil in the project has
an impact on his assessment of the behaviour at school. Moreover, information about the
student’s participation in the project, and the project title is present in the final certificate of
graduation. It can be said that for the first time in Poland the educational project was officially

recognized as a mandatory educational method at lower secondary school.

Since one of the skills that the teacher should possess is ability of managing educational
projects, students of biology with chemistry teaching at Pedagogical University of Krakéw, the
prospective biology and chemistry teachers often work with project based methods (Ciesla et
al., 2005; Ciesla & Nodzynska, 2007; Nodzynska, 2005; Nodzynska & Ciesla, 2009). Project
based education is also used at other European universities (Bilek & Machkova, 2015; Lindner,
2014; Rusek & Gabriel, 2013). As a result they get to know advantages as well as limitations
of the method. On the other hand the teacher also should learn how to organise outdoor activities

for pupils (for example outdoor games, educational trips). In order to achieve the abilities and
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skills mentioned above, students, in frames of didactics of chemistry classes, were asked to
design outdoor instructional game entitled “Young scientist in Krakow”. The game aimed at

presenting pupils interesting places at Krakow, connected with natural sciences.

The task was based on project education, so it included the following activities:

e orientation on the learner — students, who were working alone or in a group by
completing tasks were learning how to develop an outdoor game. Inter alia they
searched for interesting places associated with the natural sciences, history of those
places, and were creating interesting tasks;

e orientation to reality - students were solving practical problems in the real (not
educational) environment;

e orientation on the product - the usage of information from different disciplines (in this
case, biology, chemistry and history of Krakow) to create a new work (outdoor

educational game) in the form of interactive maps of the city (using Prezi software).
WORK ON THE PROJECT

Step 1 — Defining the project framework

As it was stated above the aim of the project was to prepare outdoor game. Students chose
topic of the game and its title after discussion. Opportunity to choose the topic allowed students
to gain decision-making skills and the abilities of defining the goals of actions. Students also,
without teacher’s help, determined the distribution of responsibilities in the project and
scheduled the tasks. The role of academic teachers leading the classes was limited to explaining

students the principles of assessment of the project and its evaluation.

Step 2 — Gathering the information

In the next step, students became familiar with the current core curriculum in Poland, in
the field of natural sciences at lower secondary school and they also checked what knowledge
should have a graduate of lower secondary school — and in that context what content should
appear in the game. At this stage, the students recalled and verified the knowledge, which they

had possessed at earlier classes of chemistry teaching.

Then students, using variety sources of information, were searching and gathering
information about sites related to science in Krakow and they marked those places at the city
map. Among other places they found in Krakow zoological garden, botanical garden, nature

reserves (8), natural monuments (260) many museums, for example Natural Museum,
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Stanislaw Lem Garden of Experiences, Museum of Municipal Engineering, Polish Aviation
Museum, Jagiellonian University Collegium Maius Museum, monuments of Polish scientists
and naturalists e.g. Ignacy bLukasiewicz, Nicolaus Copernicus, Marie Sklodowska-Curie.
Moreover the students also found hiking paths that refer to nature, science and the environment
e.g. University Route, Krakow Technology Trail (Nodzynska, 2009), and other attractions, for
example the Foucault pendulum in the church of St. Peter and Paul. In this section, students
learnt how to effectively use a variety of sources of information (the Internet, electronic
libraries, libraries, museums), select, organize, compare and verify information, select the most
important and the most interesting information and those that are connected to the content in
the core curriculum. Finally, they also learnt to look at and to pay attention to the places, which
they come across every day, in terms of their relationship with the history of science.

Step 3 — Selection of the information

In the third step students verified their findings in context of application them in the game.
In order to do that, they made a few assumptions concerning the game. They assumed that the
game shouldn’t take more time than 5 hours. It should be cost-free and shouldn’t be dependent
on other institutions. Under those conditions, students decided to design the game at the area of
Krakéw Old Town and its close surroundings. The route of the game started at the Royal Castle
“Wawel” and ended at the Pedagogical University of Krakow. Unfortunately students had to
skip many interesting places since those places are located too far from the city centre, e.g.
memorabilia of the famous chemists Wroblewski and Olszewski, a monument of Maria
Sktodowska-Curie and the place where Copernicus studied or the places aren’t freely accessible

(such as museums). The final route of the game is presented in the Fig. 1.

Mtody.przyrodnik ‘
w Krakowie G AT RO

gra terenowa

il

Fig. 1 The map of the game route — screenshot from students’ the Prezi presentation.
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Step 4 — Designing the game tasks

In the fourth step of the project, students worked on designing the tasks, questions and
guidelines for the game. The tasks and questions were to refer to the core curriculum. Students
learnt how to use their own creativity to design tasks which were supposed to check the
competences of pupils in an interesting way. They used crosswords, short movies, pictures,
animations, simulations which can used with mobile devices and traditional paper work sheets
with variety of tasks from various branches of science and life e.g. chemical formulas, Latin
names of plants and animals, the knowledge about corrosion, acid rains, characteristic features

of various rocks etc.

Students also recalled information from developmental psychology and pedagogy
concerning the stage of development of pupils in high school — it was necessary for them to be
able to formulate appropriate to the age of pupils, understandable and interesting questions and
tasks. Moreover, students also had to recall the taxonomy of learning goals, distribution of
knowledge, and also to practice their abilities to construct tasks at different levels of education,
using different techniques, different measures and checking various skills and habits, for
example ICT (Fig. 2), mobile technologies, mobile phones, tablets etc. (Rusek, 2011; Starkova
& Rusek, 2014).

Punkt 2.

Przy zachodnim wejsciu
B do katedry wisza kosci,
uznawane przez zwiedzajacych

Punkt 2.

Co laczy wymienione zwierzeta?

za szczatki smoka wawelskiego.
Legenda méwi, ze kiedy kosci

fl spadna z faricucha, nastapi koniec
N swiata

I Kosci wisza tutaj od wezesnego
$redniowiecza, zgodnie z
owczesnymi przesadami mialy
chroni¢ kosciot oraz odstraszac zlo.
W 1937 . prof. Henryk Hoyer, na
podstawie badar stwierdzit, ze

kosci wiszace nad wejsciem do
katedry to szczatki czaszki
- nosorozca, potowa dolnej szczeki

—— N 2
e Walenia i koSci mamuta.
alLREs

Wahadto Foucaulta rozpatruje
sie jako wahadio matematyczne
zaburzane przez site wywolang
obrotem punktu zawieszenia

wahadla.

ZADANIE:
Podaj wz6r na:

czestos¢ kolowa wahadta
matematycznego

Fig. 2 Examples of tasks in the instructional game — screenshots from students’ the Prezi presentation.

Step 5 — Verification of the game

The next step was to check and test the game — the students walked the entire planned route,
verified it for the amount of time required to complete it. They also checked the understand
ability of questions, instructions and tips prepared by different groups of students. Finally they
checked the coherence of the whole game. Students also took pictures that were necessary to

prepare the final product — Prezi presentation.
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Step 6 — Preparing Prezi presentation

In the last step of work on the project students had to prepare presentation using Prezi
Software. As a background for the presentation, students chose the city map and they placed
there the consecutive steps of the route. At the edges of the map, there were placed tips that
would help to get to the next place of the game route. In order to prepare presentation students
had to familiarize themselves with the software and to recall knowledge and skills acquired in
ICT classes. One of the advantages of the Prezi software is a possibility of zooming. This feature
was used in order to show particular details, graphics etc. Students also had to follow the rules

of preparing presentation and work in accordance with regulations concerning the copyright.

Step 7 — Presentation and assessment of the game

At the end of the classes the game was presented to the wider audience. Students also
explained the motives of placing particular places in the game route. The advantages and
disadvantages of working on the project, especially in context of students’ future work at
school, were discussed. Rating of the game covered various aspects. Among other things, there
were taken into account the followings elements:

e inclusion of the content of the core curriculum into the game;

e the way of presentation of the content;

e correctness of factual content,

e  respecting copyrights.

It can be said that during the project work the students have acquired or recalled various
teaching competences which every graduate of teaching training studies should gain, according
to official regulations of Polish Ministry of Science and Higher Education (Journal of Laws,
No.253, item 1520).The competences gained by students at the consecutive steps of the project

are presented in Fig. 3.
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Stage of the project

,
\

 The graduate

~\
J

Defining the project framework

,
\

« has knowledge of subject didactics.
« is characterized by ethical sensitivity, empathy, openness, reflexivity.

)

Gathering the information )

« demonstrates the skills to use modern means and methods of obtaining information.
« has the ability to prepare and adapt the curriculum to the needs and abilities of the pupils.

)

Selection of the information J

 demonstrates the skills to use modern means and methods of organizing of information.

)

Designing the game tasks J

« has knowledge of the methodology of pedagogical activity, which is supported by
experience in its practical use.

Verification of the game ]

« has psychological and pedagogical knowledge enabling understanding of the processes
of development, socialization, upbringing, teaching and learning.

Preparing Prezi presentation ]

« demonstrates the skills of improving own knowledge base and abilities using IT for
purposes of processing information and materials.

Presentation and assessment of the game

IS N N N Y A

——

« skillfully communicates using various techniques.
« demonstrates the skills of prezenting information to wider audience

Fig. 3 Graph showing the general competences of teachers which were shaped in frames of working in the
project at particular stages of the project.

CONCLUSIONS

The paper reveals that application of project-based education at prospective teachers
training course plays a positive role. It is a very good alternative to traditional classes. Students
did not get the knowledge given on a platter, but they had to search for it and had to construct
it. Moreover, they recollected the knowledge they had possessed at other classes during their

studies.
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The project allows to shape many competences and also recall and combine a lot of
information from various branches of science, humanities, fine arts and technology. That kind
of classes show prospective teachers how to provide their future pupils holistic education and
strengthen relationships within the group. That is the ability which the teacher should have,
however in traditional form of classes is rather impossible to shape it, especially because of the

lack of time.

Students who worked in the project designed outdoor game (the product) which also can
be applied as a valuable form of teaching at lower stages of education. The target of the project,
in assumptions, were pupils from gymnasium, however the game can be played by people of

all age.

Moreover, the teacher has to know how to motivate pupils for active participation in lessons
and how to interest them and wake up their passion. Pupils like competitions and various games
so preparing such a game with them and verification it in practice could be successful way of

their education.
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ATTRACTIVENESS OF SELLECTED TASKS FROM
FORENZIC BIOLOGY VIEWED BY TEACHERS AND PUPILS

PINKR Tomds, JANSTOVA Vanda

Abstract

There are many possible ways how to bring students to science and teaching relevant topics
in everyday context is the key one. It has been also shown that practical courses and project
based learning can be motivational. Therefore, a practical course based on forensic biology
was proposed and tested. The participants gave their feedback. The respondents were upper
secondary school and university students and biology teachers. The practical tasks were
evaluated positively, the respondents found them interesting. The teachers evaluated some tasks
significantly better compared to the students.

Key words

Practical course, rating of attractiveness, forensic biology.

INTRODUCTION

As students’ interest in science has been declining, different methods and approaches
which can motivate students and improve their attitude towards science are tested (see Janstova
& Rusek, 2015). It is crucial to show scientific methods as relevant and useful for everyday
lives (Hassan, 2011; Osborne & Collins, 2000). For example forensic science is often used in
many detective series, although not always correctly (Schweitzer & Saks, 2007). Both project
learning and practical courses have been shown to have the potential to influence students’
motivation or attitudes toward science (Areepattamannil et al., 2011; Lindner, 2014). Therefore,
a practical course based on forensic biology was proposed and the feedback of students and

teachers who took part was evaluated.

METHODS

Practical course focused on forensic biology consisting of four tasks during which clues
for person identification are found was proposed (Pinkr et al., 2013). The participants are asked
to propose and explain a possible solution. The practical course was taught for upper secondary
students (at Faculty of Science, Charles University in Prague), university students (pre-service
teachers, at Faculty of Science, Charles University in Prague and first-year students of Faculty
of Science, Palacky University Olomouc) and for in-service teachers at “Open Science” course

(a course provided by The Czech Academy of Sciences). Everybody who took part in the
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practical course was asked to give a short feedback. The respondents evaluated the four parts
of the practical course (dactyloscopy, hairs microscopy, saliva detection and blood detection)
on a five point Likert scale (The statement was: The task was interesting; 1 — completely agree,
2 —agree, 3 — neutral, 4 — disagree, up to 5 — completely disagree). Gender and school (in case

of students) of the participants was also ascertained.

The feedback was evaluated using non-parametric statistics (Statistica 12, StatSoft) due to
the non-normal data distribution. Kruskal-Wallis test was used to test the Ho “The evaluation
of the practical course does not differ among upper secondary school students, pre-service and
in-service teachers and students from different schools”. The Ho “The evaluation of the practical

course does not differ between men and women” was tested using Mann-Whitney test.

RESULTS

In total, 137 respondents participated in the practical course, 66 upper secondary school
students, 33 university students, including 22 pre-service biology teachers, and 16 in-service
biology teachers; n (male) = 43, n (female) = 61; 33 participants did not specify gender. The
evaluation did not depend on the school of respondents. Therefore, the first-year university
students who spent only one month at the university before taking part in the practical course
were joined in one group with the high school students. The respondents were thus divided in
the following groups: upper secondary school students and Faculty of Science, Palacky
University Olomouc students (n = 99); Faculty of Science, Charles University in Prague
students — pre-service teachers (n = 22) and in-service teachers (n = 16). Tab. 1 shows the

arithmetic mean and medians of the individual tasks evaluation.

Tab. 1 Evaluation of individual tasks — mean and median.

dactyloscopy hair microscopy saliva analysis blood samples
mean | median mean | median mean | median mean | median
Upper  secondary 1,331,00 1,712,00 1,86 2,00 1,2211,00
school students
Pre-service teachers 1,7712,00 1,691]1,00 1,85|2,00 1,23]1,00
In-service teachers 1,13]1,00 1,13]1,00 1,27]1,00 1,06 1,00
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The evaluation score of saliva analysis differed significantly between in-service teachers
who evaluated this task better and secondary school students (p = 0.01, H = 8.96). Similarly,
in-service teachers evaluated the hair samples microscopy better compared to other participants
(in-service teachers versus upper secondary school students; p = 0.005; in-service teachers

versus pre-service teachers; p = 0.049, H = 6.12), see Fig. 1.

Evaluation of the task of saliva analysis Evaluation of the task of hair microscopy
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1 upper secondary school 1 2 3
2 pre-servis biology teachers o Median 1 upper secondary school o Median
3 in-servis biology teachers [0 25%-75% 2 pre-servis biology teachers [0 25%-75%
T Min-Max 3 in-servis biology teachers T Min-Max

Fig. 1 (A) Evaluation of the saliva analysis task. A significant difference was between upper secondary school
(1) and in-service biology teachers (3); (B) Evaluation of the hair microscopy task significant differences were
between upper secondary school (1) and in-service biology teachers (3); and between pre-service biology
teachers (2) and in-service biology teachers (3).

There was no difference in task evaluation by upper secondary school students, pre-service
biology teachers and in-service biology teachers in the case of blood samples analysis and
dactyloscopy. Gender had no effect on the evaluation of individual tasks. Also, the tasks
assessment of participants from different schools did not differ. The results showed that pre-
service biology teachers and upper secondary school students to evaluate tasks similarly. Also,
all of these students evaluate how tasks are interesting, more critical than in-service biology
teachers. All groups had the opportunity in the questionnaire to add comments. These included:
“Findings that some procedures are not quite simple; forensic work is not an easy job; working
with the proof is lengthy, but interesting; I liked the whole workshop, | would have done it

a long, detailed”.

DISCUSSION

The practical tasks were evaluated as interesting. Upper secondary school students and pre-
service biology teachers evaluated the tasks more critically than the in-service biology teachers.
It is likely that the students were less motivated as the practical course was compulsory for
them. The in-service teachers were likely to be more motivated because taking part in the
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practical course was their decision. Interestingly, both males and females evaluated all the tasks
equally. Other studies show there can be a difference between genders (Jones et al., 2000).
Possibly, the topic of the course was interesting for all the students because of popular forensic
television series showing some of the methods used. Forensic investigations story is one of the
recommended teaching tools for topics like cell and molecular biology (Arwood, 2004; Naples
et al., 2010; Palmer, 2010). The practical course not only broadens students’ knowledge, but
also develops critical thinking skills if well taught. These are important for science (Arwood,
2004).

CONCLUSION

Television programs show forensic science methods as fast and accurate, which can be a
wrong impression. To make this impression more realistic a practical course focused on forensic
biology at Charles University in Prague was established. After testing the tasks, we investigated
how students and teachers evaluate each task. All the respondents evaluated the practical course
and individual tasks positively. Nevertheless, the evaluation differed between in-service
teachers and other respondents, the teachers were more positive. We did not find a difference

in evaluation between upper secondary school students and university students.
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STUDENT ACTIVITY EVALUATION IN A SCIENCE CAMP
WITH THE USE OF THE 3A METHODOLOGY

IVANKOVA Petra, RUSEK Martin

Abstract

In this paper, one groups’ programme in a science camp organized by an experienced
group from Martin-Luther University, Halle-Wittenberg is evaluated. The 3A methodology by
Janik et al. (2013) is used for this purpose. The programme of the focus group consisted of 12—
19 years old students. It was designed in order to introduce students to the world of organic
products (BIO products), ecological production, genetically modified organisms (GMO) along
with their link to human health. The students worked on several experiments mostly comparing
organic to non-organic products such as juice, chocolate, milk. First, particular activities are
described, then analysed, finally alterations are proposed.

Key words

Science camp, organic food, 3A methodology, student activity evaluation.

INTRODUCTION

Out-of-school, sometimes also out-of-classroom education has been popular for over
a decade now. When it comes to outdoor Science education there are many attempts and
education plans with one common purpose — use students’ experience as strong motivation
towards learning otherwise unpopular school subjects (Birrell et al., 2005; Hassan, 2008;
Prokop et al., 2007; Rusek, 2014). Such a conception makes everything the students learn

relevant to their life (see Lindner, 2014).

In this paper, the authors are focused on Science camp as one of the most common
organizational form within outdoor Science education. Measuring the effect of a science
outdoor activity, however, brings some pitfalls. Science camps as voluntary actions and above
all attract students with attitudes towards Science (not necessarily the school Science though)
higher than average. Therefore sole attitudes measure may not bring expected results as there
is not much to change in already positive attitudes?. It is important to distinguish between school

L1t is important to distinguish between a Science camp and a Physics, Chemistry or Biology camp. The latter
are usually attended by students already engaged in a discipline, such as Olympiads, whose career choice strongly
influences their attitudes. On the contrary, the Science camp is usually more relaxed event where Science is the
main, but not the only motive. This also explains the students’ attitudes. From the authors’ experience with
a Science camp there are some attendees who dislike school Science and yet attend a Science camp repeatedly.
Such a discrepancy is not found among the above mentioned narrow-profiled groups.
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and camp Science in the research. Further, a classical form of a feedback — a test — is
inappropriate in a leisure time event like Science camp. A qualitative approach (especially
observation and interviews) is the most suitable here (cp. Konur et al., 2011). From this reason
the authors chose a qualitative methods — the 3A methodology for developing inspections of
classes introduced by Slavik et al. (2014).

METHODOLOGY

Model of a deep structure of a lesson

To analyse particular tasks the model of deep structure of a lesson (Janik et al., 2013, pp.
55-57, 238-239) will be used as an integral part of the 3A methodology. It uses three layers:
thematic, conceptual and competence layer. Between the thematic and conceptual layer there is
the process of abstraction and operationalization. Between the conceptual and competence layer
there are operationalization and generalization processes (see Fig. 1). The thematic layer
represents students’ pre-concepts and knowledge, the conceptual layer represents particular
terms for the phenomena in the thematic layer and the competence layer includes the most

general phenomena which enable interdisciplinary communication.

Thematic layer ‘—l

operationalization
abstraction

- Conceptual layer |, &

operationalization
generalization

Competence layer

Fig. 1 The model of deep structure of subject matter, source: Janik et al. (2013, pp. 56-57, 356-369)

The importance of the model can be shown on a simple task. When the tasks, including the
used compounds for an educational Chemical experiment (see Bene$ et al., 2015), are not
transparent enough, there is no way for the students to ‘“see through” to reach higher
understanding. Their natural question always needing fostering WHY? is being diminished
here. Teacher/instructor does not have the appliance to explain the phenomena and even if (s)he
does there is no way to explain the changes to the kids so they would understand them. Such an
experiment, when it goes right, is just entertainment. In the other scenario, the lack of answers

leads to student demotivation.
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THE 3A METHODOLOGY

The three As stand for anotation, analysis and alteration. These three steps will be taken in
order to provide entire enough information to improve the quality of the science camp activities.

Annotation is a description of the observed educational reality. The description usually
covers one school lesson, in our case the period of time when students worked on one
experiment. Analysis in this respect is a didactical approach where a particular aspect of the
annotated student activity is further described. Alteration is the last step of the process of

suggestions taken with the view of improving observed situation (Slavik et al., 2014).

SCIENCE CAMP IN HALLE

The Science camp was organized by Department of Biology and Geography Education,
Martin-Luther University in Halle, Germany. The students attending the camp were divided
into three groups according to their own interest. Each group was led by two instructors. The
first group focused on invasive plants was called Green Alien. Its content was mostly biological.
In this group, the children acquainted themselves with invasive plants in the environment of the
city of Halle. The second group focused on environment and countryside. Its name was
Wildeness and its main task was to learn about (or experience) the connection between man and
nature. The third group was dealing with diet and bio food and carried the spirit of biochemistry.
Its name was Organic Food. Due to the chemical focus of the third group has become object of
this study.

THE 3A METHOD IN PRACTICE: STUDENTS’ ACTIVITY — PROTEINS

Annotation

Experiment with proteins allows students to get to know the fundamental property of all
proteins — denaturation. As part of this experiment, pupils observe the effect of citric acid on
several food products. They were given a hypothesis: Proteins are in... . In the second step,
pupils had a written material as citric acid, test tubes, test tube rack, pipets and some chemicals
as milk, apple juice and coke. All these things were on one paper together with the set of
instructions the students were supposed to follow (see the worksheet in Fig 2).
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Where are the proteins?
Hypothesis: Proteins are in .............ooovviviiririiiineireniiiinnnns. .
Materials:

Citric acid

Test tubes

Test tube rack

Pipets

Liquids: milk, soya-milk, apple juice, meat broth, Coke, ...

Procedure:

Fill in each liquid in a test tube and add a few drops of citric acid.

Fig. 2 Worksheet for students

The students followed the procedure without instructors’ help. The students worked alone
and without any introduction, any rationale for their activity. In case of positive reaction the
students observed denatured protein. The authors of this paper observed a group consisting of
two girls and two boys. At the beginning they read the task. Then the boys prepared 5 test tubes
in the test tube rack. They filled them with milk, soy milk, juice and cola. Girls tried to develop

a solution of broth. Broth solves in cold water slowly, it took a long time for them to solve.

The group was nervous because they had a hard time dissolving the broth. Also they
worked improperly with glass beaker. Even after 20 minutes, the broth was still not dissolved.
Group gave up and decided to use the incompletely dissolved broth, which were poured into
the last test tube. Then, one boy took the citric acid and a dropper, and added one drop of acid
to all the tubes. When they observed no change he added acid again. Finally, they took the test
tubes, bunged the mouth of the test tube with a thumb and shook it. After a while they saw
subtle changes in the test tube with milk — formation of clot. Because the changes were not
observed in the other tubes too, they concluded that this is evidence of a protein in milk. They

did not follow up with their experiments on different substances in the other test tubes.

Analysis

As well as other science experiments on the camp this experiment was included in the list
of experiments with precisely defined procedure. From the inquiry-based education point of
view, this is a limited inquiry and, in some points, structured inquiry (see Banchi & Bell, 2008;
Eastwell, 2009). Given that science camp is an ideal opportunity to use active teaching methods,
this option is inappropriate — too limited — resembling inefficient school labs (cp. van den Berg,
2013). Science camps provide enough time and space to the advantage of higher levels of
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inquiry (see Slepakova & Kimakova, 2015). Experiment started with unfinished hypothesis.
This written hypothesis deprived the students of the possibility of independent thinking as it is
too instructive. Even though an attempt for a hypothesis formulation was made the “proteins
are ...” is not an appropriate way. Firstly, even filled, it does not constitute a hypothesis but just
a mere statement, secondly it does not suggest a procedure or other than cognitive goals. The
students were given some substances. Positive aspect of this step is the liquids are known to
them. The students’ thematic layer is therefore being activated. However, the reaction with
citric acid is unknown and they have to accept the fact given to them in the procedure, i.e. some
substances react with citric acid which is a proof of proteins. This is, naturally, alienating of

the whole process — so called alienated knowledge (see Janik et al., 2013).

From the chemical point of view the students were instructed to work with citric acid. In
fact they used fresh lemon juice. This is one of the moments when the teacher induces
misconception creation. Also, the broth dissolution in cold water was thoughtless from the
instructors. Without proper dissolution the students did not have the opportunity to see if broth
actually reacts with lemon juice or not. Another problematic aspect was safety. Girls held
beaker free over their knees and tried to dissolver broth in water by stirring the solution with a
glass stick. If the bottom of the beaker broke, the whole solution would pour out. In this case
nothing serious would happen, but if there were acid, this would endanger their health. The
same was repeated in a stirred solution with lemon juice in a test tube. The students did not use
the plug on the test tube. The solution therefore got into direct contact with their skin. Given
that the point of experimenting is not only ontodidactical, but it is also supposed to develop
psychomotor skills needed for further experimenting, this activity is malfunctioning (see Janik
etal., 2013)

At the end, the pupils found out the effect of lemon juice on some foods — the formation of
precipitate. This conclusion is not further supported by any other experiment. At the end of the
work the instructor just came to ask how it went and students said well. She did not check if
they understood the experiment or not, therefore could not conclude the activity properly.

Alterations suggestions

This experiment is very simple but very specific and clear. But its potential has not been
fully exploited. Showing connection between various matters (see Proksa, 1996) would offer
more sense to the students. At the beginning of the work where the students found the task —
finding proteins, introductory part about proteins is necessary. By including this part the
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students’ thematic layer would be activated and the transfer to the conceptual layer of the model
of deep structure of a lesson would be enabled. Here, students are familiar with the
characteristic protein denaturation, however their knowledge about the effect of citric acid on
proteins is uncertain. Therefore this reaction needs to be introduced. The next step could be
introduction of the reaction. The students” would afterwards be able to choose a method more
appropriate for determination of proteins in particular liquids. Naturally basic safety
instructions must be provided by the teacher.

Finally, the experiment requires evaluation of the work. Without drawing a meaningful
conclusion students just did some activity without any transparent educational effect. It is
appropriate when students have the opportunity to discuss the experiment across multiple
groups. In such a debate they may find that the experiment can be processed in other ways and

can compare the results among themselves (McGowan, 2011).

CONCLUSION

Science camps are, not only according to the authors’ experience, an efficient setting for
students’ further motivation towards learning science and perhaps choosing future career in it.
They have great potential to be beneficial for non-formal education of children. Students engage
voluntarily and without the stress of getting (bad) marks. The above analysed activity as it was
conducted did not fulfil its function. The students’ experienced alienated knowledge and quite
chaotic and nontransparent experiment. On the other hand, it is important to price the effort of

promoting students experimental activities (see Rusek & Gabriel, 2013).

The authors used a 3A methodology in order to analyse the activity and provide a feedback,
however deeper analysis of the process including the students’ discussions and/or video-record
would help. The authors observed the entire set of activities, therefore this paper is one of series

focused on the science camp activities.
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TEACHING PROJECT-BASED LEARNING IN
ELEMENTARY EDUCATION — AN INTERDISCIPLINARY
ART-FORGERY PROJECT

LINDELL Anssi

Abstract

Project-based education is a method to engage all learners, regardless of their ages,
culture or gender, to explore questions meaningful for them. The approach helps people to
construct understanding of discipline core ideas and the process of investigation. We used
project-based approach to educate primary student teachers to design a multidiscipline science
and art intervention. The artefact was four art forgery investigations: colour, technology, style
and communication. To evaluate the learning we asked student teachers a post-project design
of a new lesson combining science and arts which takes into account divergent learners, and
also to reason all their choices. These data will be discussed.

Key words

Multidisciplinary, science, art, project-based approach, primary teacher education.

INTRODUCTION

In the Finnish education system the primary (class) teacher education degree consists of
300 credits (ECTS, European Credit Transfer and Accumulation System) of studies. In the
University of Jyviskyld this includes 60 credits of multi-disciplinary studies in pedagogy of
subjects and cross-curricular thematic modules taught in basic education (Curriculum, 2014).
Eight credits of these are devoted to environmental and natural science pedagogy, five of which
are traditional core section studies and three credits are for applied section studies. In pedagogy
of art these numbers are 5, 3 and 2, respectively. In the applied section studies the school
subjects and the related pedagogy are being integrated and applied in larger, real life contexts.
In this article | describe a project-based approach of an applied section course integrating
pedagogies of both the environmental and natural science (from here on: science) and art,
(3ECTS +2 ECTS =5 ECTS).

CHECKPOINT LEONARDO ART FORGERY PROJECT

In the course design we adapted the model of project-based education by Krajcik and
Czerniak (2014), that is especially intended for use in primary and middle schools. The model

is based on six elements that were also included in our learning project: Defining a driving

50



question, Mapping pre-conceptions, Exploring, Producing artefacts, Working in parallel

communities of learners and Reflecting the outcomes to the earlier phases of the project.

The driving question, or the motive, for this project was to produce a 4 hour intervention
for 4th graders, combining the ways on which science and art conceptualize the world. The idea
was to take an advantage of the project called RECENART (Research Centre for Art) (2015),
which is an ongoing at our University in which art and archaeological items are being studied
using multidisciplinary methods of both science and art history.

The first task for the primary student teachers was to find out what kind of preconceptions
they have considering the natures and ways of knowing inherent to the science and art. The
question for groups of four students was “What is common and what is different in science and
art as disciplines”. In the discussions two preconceptions came out as the most frequent. First,
student teachers thought that art is “doing”, but science is “knowing” things. This conception
is probably due to the old school tradition in Finland, in which, art lessons are painting and
drawing and science lessons are reading and calculating. The second common preconception
was that models in science are exact representations of the reality and some kind of “eternal
truths”, while works of art depend on the feelings and skills of the artist, but also on the feeling
of the individual looking at them. These kinds of student teachers’ misconceptions in nature of
science are also found in many earlier research studies (Abd-El-Khalick & Lederman, 2000)
and it is unlikely that teachers who share these naive conceptions would be able to help their

students to understand the scientific way to understand the world.

During the wrap-up discussion of the whole group the students also were encouraged to
consider the issue of motivation. The consensus was that different pupils are more interested in
science or art as school subjects, typically girls are more interested in arts and boys in science.
Combining these school subjects it might be possible to increase all pupils’ motivation in school

work if their own interests are taken into account in their duties and resources.

After initializing their own preconceptions, the students started networks with the
researchers of science and history of art to form collaborative communities of learners to
explore the contents of these subjects in the context of art forgery. First, the groups visited the
Accelerator laboratory, where they studied their own art objects using particle induced X-ray
emission. During this visit the student teachers did not only found out if their necklaces were
real gold or forgeries, but also learned to know the possibilities and limitations of current
scientific research, researchers as human beings and research centers as common service

facilities that are easy to approach also in educational intentions. The next collaboration was
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carried out with the experts in history of art and museum pedagogy. This included a guided visit
to an art exhibition in the Jyviskyld Art Museum and a lecture about analysing the works of art
using the information of hyper spectrum images and historical knowledge of colour pigments
and adhesives, for example. The lecture also introduced the methods of visual thinking

strategies (VTS) used frequently in picture analysis.
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Fig. 1 The components of lesson plan where students differentiated learners (N = 18).

After gaining sufficient content knowledge in the art and science in this context of art
research, the students formed three groups to produce three interventions for primary students.
These groups collaborated with in-field primary teachers and lecturers of pedagogies of science
and art of our Department of Teacher Education to gain pedagogical knowledge about pupils
and the content. The groups ended up developing three inquiries: (Analysing works of art by)
Style, Technology and Colour. The Style inquiry concentrated on VTS: The pupils visualized
their thoughts of several art works using modelling clay and combined the models into a new
3-dimensional vision. The Technology inquiry studied the fine structure of pictures by
microscopes. The pupils constructed a magnified image of a part of picture, which takes into
account the fine colour differences, resolution of the prints or 3-dimensionality of oil colour
paintings by different techniques, for example. The Colour inquiry studied the spectrum of
works of art using three different wavelengths. Pictures were illuminated by red, green and
ultraviolet (UV) LEDs and the effects of the radiation on the visibility of different colour
pigments on the picture were studied. Then the pupils added secret codes on the pictures using

transparent but fluorescent tonic water and traced these codes using UV radiation.
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These three inquiries, plus one more class to share the results of the investigations with
other groups, were the parallel artefacts of the student teachers learning project. The students
instructed these for four groups of 4" grades during one school day (4 x 45 min. classes).

14
12
10
Number of 8
students g
4
0 T T - T
& N < > &
& (-000 o& & & <
2ty Oy & & <&
S Q"“Q
043
Reference

Fig. 2 The ways the students rationalized their choices in their lesson plans that were designed after the
course (N = 18).

After the school visits, the student teacher group had a final reflection meeting with the
theme “Observations of diverse learners”. The task for small group discussions was to consider
diverse learners in the different components of lesson: Rationale, Objectives, Content, Methods,
Teacher role, Materials, Grouping, Environment, Timing and Assessment (van den Akker,
2007). The same question was also asked in the final post-project assignment: “Design a lesson
where you integrate at least the contents of both science and art and take into account the diverse

students. Rationalize your choices.”

FINDINGS AND DISCUSSION

Fig. 1 represents the number of students that took into account diverse learners in different
components of their lesson plans. It shows that 12 out of 18 students, that finished the course,
reasoned some of their choices by assuming to have diverse learners in their classes. Other
popular components to differentiate teaching included forming study groups (11 students) and
adapting the instruction to the level of the learner (teachers’ role, 8 students). It was an eye
opening observation that we were not able to teach how to differentiate most of the components
of a lesson. For this we shall need to try more explicit approach next time.
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The other question that we looked answer for in the students’ post-project lesson plans was
what kind of sources they use to justify the choices they make about their lessons. Our
hypothesis was that the students have not used to make evidence based choices in their work
but e.g. trust in the textbook. The numbers of students that used different sources to reason their
choices in their lesson plans are presented in Fig. 2. The positive finding in this data is that none
of the students reasoned their choices by textbooks of science, art or a combination of them.
However, five students did not reason their choices at all, even though we explicitly asked for
it. This observation suggests that there is serious “universitization” or academic drift (see
Evans, 2012) in the students’ views in the direction that theoretical or evidence based research

is not useful in practical work.
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AUSTRALIA: CASE STUDY OF A PROJECT DAY

RUSEK Martin

Abstract

This paper represents a case study of a project day named Australia written by the project
participant. The project was conducted at a vocational school in Prague. The topic was
Australia elaborated from the point of view of Biology, Geography, Chemistry and History with
Czech language and Mathematics included. Teachers’ motivation to conduct the project as well
as their experience and know-how along with their views about student activation (and activity)
in the project are included. Also, the students’ views of the project, its benefit for them as well
as observation of their work in the project are a part of the paper. In the end a critical
evaluation of the observed approach is made based on criteria of project-based education.

Key words

Project-based education, case study, projectivity, criteria of project evaluation.

INTRODUCTION

Creation of this paper was initiated by a project day organized by a school the author taught
at. According to students’ brief project experience and based on the organizing teachers’ project

descriptions, the author decided to take part in the project and analyse the project in more depth.

This paper stems from the authors’ text named “How is the Theory of Project-Based
Education Accepted in Practice?”” (Rusek, 2015) where the observed school project is described
in more detail, references to the Czech Framework Educational Programmes as well as to the
literature are made. Improvement of the way projects are conducted at schools in necessary in
order to benefit from using (and promoting) this educational method. More information about
how teachers, and later their students, view project-based education will enable further teacher

support in this area.
CASE STUDY DESCRIPTION

School

The project was conducted in May 2015 at one Commercial Academy (secondary school)
in Prague. Students in the first and second grade of the study programme Economic lyceum took
part divided into eleven groups (4-6 students in each). The project took one day (9 am. to
1 pm.). In the case study, three teachers (authors of the project) are included:
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T1: Biology and Math teacher, Ph.D. in biology
T2: Geography teacher, the main author of the project

T3: Geography and P.E. teacher, organizer of the project day named Physical Education

Study aim

The case study was driven the following research questions: How is the theory of project-
based applied in the project? The theory was regarded with respect to classical project-based
education definitions (Kilpatrick, 1918; Kratochvilova, 2006; Manak & Svec, 2003; Priicha et
al., 2009; Piihoda, 1936; Skalkové, 2007; Svecova, 2001; Vrana, 1936). Another project-based
education theory-oriented sources have been taken into account (Bilek & Machkova, 2015;
Lindner, 2014; Rusek & Becker, 2011; Rusek & Dlabola, 2013; Vonasek & Rusek, 2013). The
main project-criteria as seen by the quoted sources are student activity and role in all the phases
of a project (from the beginning to the implementation of the product), a goal or a project
outcome which exceeds general educational goals, topic selection, concrete work type, work

distribution among students etc.

COURSE OF THE PROJECT DAY

As described previously (Rusek, 2015) the project topic was Australia. It consisted of two
parts already done by groups of students. The groups were made in advance by the teachers
according to their student knowledge. One of the ideas was to mix students from the first and
second grade to familiarize them. The first task was to:

e create a team name and a logo,
e prepare a short text, a consideration essay about studies in Australia,
e propose a one day long tip as a travel agency,

e describe a picture — a tribesman playing didgeridoo.

These were presented by the whole team to a counsel of teacher (not only the project

authors). Students were given points for each category of their output.

The main work the students also received points for was a work on worksheets focused on
geographical, biological, chemical, Czech lingual and partly mathematical problems. During
their work on the sheets the students had a plan when to present their groups’ results from the

first task. Then they returned to their work place and continued working on the work sheets.
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The task analysis

From the content point of view the majority of the tasks were only knowledge or
information-based. The main emphasis was put on deepening conceptual knowledge (in some
aspects also on introducing new information). Higher levels of cognitive operations were

required only seldom. Searching on the Internet was necessary.

Students’ work (as observed)

Difference in the students’ approach toward education was obvious from their attitude to
the tasks. Mostly the students simply distributed the tasks among themselves, finished them and
handed in. The fact the other group members did not check the worksheet was surprising. It is
possible to argue the students in groups did not consider the filled-in worksheets as their group’s
output, did not accept responsibility for it.

Teachers did not intervene in their work, did not check the progress continuously.
Moreover, any sign of collaborative approach (see VonaSek & Rusek, 2013) was stopped by
teachers who only observed the students’ work.

About half of the students used their own devices (BYOD) when searching for information.
Another surprising factor here was the students did not start playing games or entering any kind
of social network when searching for information or preparing the team’s presentation neither

on their own smartphones nor on the school computers.

Students’ work evaluation

The students in the project were evaluated based on their team presentation (points for the
name, logo, trip offer, picture description and the essay) and the worksheets. In both cases the

students did not know the results until three weeks after the project.

Students’ and teachers’ opinion of the project

Both the students and teachers were asked about their opinion of the project. The students,
naturally, mentioned their feeling, amusement or motivation, the teachers revealed their concept

of project-based method as well as their evaluation of the project course.

Among the students’ answers to the question “What do you think of the project?” all sorts
of possible answers appeared. “Alright, better than normal school.” “Some questions are lame.”

“Boredom, like always.” or “I wish it’s 1 0’clock already and we can go home.” The overall
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impression of the author was the students simply did what they had to. There was only little, or

none, extra effort, any signs of intrinsic motivation.

The teachers’ opinions and project evaluation offer some interesting insights and may be
a key to the explanation why do we so often see school actions labelled as projects in schools
(see Rusek & Dlabola, 2013). This passage will be structured based on the typical project
structure (see e.g. PBL, Kratochvilova, 2006; Project Based Learning, 2005).

The goals of the project, as seen by the teachers (authors of the project) are:
e deepening students’ knowledge of the subject matter,

e filling free time (school needs to be empty in the time of the school-leaving exams).

The goal of the project in intriguing the project participants in learning something more in

the future or in engaging in further lessons is unclear — teachers do not observe it.

The topic was chosen as one of three, regularly changed topics: Australia, Africa and South

America. When asked on the school subject (topics) inclusion, the teachers replied:

T2: “We couldn’t do so much in Geography so we added Biology. Then we were thinking

what to have them do when we talk to the team leaders so we added Maths.”

T1: “Just Bi-Geo seemed not to be enough, so we said every continent has its history and

we could add History.”
When asked on the factor of student motivation, the teachers replied:

T2: “We achieved a compact well-tried frame. They kinda like it, the majority even comes
(to school). They get several tasks, it’s reflected in their marks. For example the best group gets

an A in Biology, the second graders in Geography, etc.”

T1: “We advertise the project that it’s fun, that we make a day for them when they don’t
have to learn. That it’s a school day but not traditional learning, when they have to sit all day,

but a group work. They learn how to cooperate and learn more than during any other day.”

The students are evaluated by points as described above. Three best scoring teams receive
a small gift from the headmaster of the school as well as an A mark from Geography. However,
the correct answers, students’ possible mistakes as well as further discussion on the topic are
absent. The teachers stated there is no room in the curriculum to go through the project tasks

(problems) one more time.

When asked about their know-how transfer among other teachers, the teachers replied:
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T3: “It’s well spread over the school we do the project.”

T2: “It’s true Economics teachers came and were willing to join. From my point of view,
it wouldn’t be a problem, but we have first and second graders only... They should better do

their own project.”

CONCLUSION - PROJECT ASSESSMENT

Based on the theory, the above described activity cannot be classified as a project. The
term was used in the text in order to be in line with the way of the teachers’ thinking. Despite
there are some project-based education elements included, the described event in its entirety
meets the condition of thematic integrated education or a school action (see Rusek & Dlabola,
2013). The projectivity (see Rusek & Becker, 2011) is affected at the very beginning. The topic
as well as the entire course of students’ activity is pre-processed, ready to fill in. The student
activity (cp. Bilek & Machkova, 2015; Gabriel & Rusek, 2014) is missing. Also the topics
themselves are not the best example. They are, as affirmed by the students’ activity, distant to

their everyday lives, therefore malfunctioning as project topics (see Lindner, 2014).

Positive aspect of the project was in students’ self-guided answers searching. This activity
was functional even when the students used their own devices. Also, the students’ performance
during the team presentation was overall positive. The students proved a good level of rhetorical

skills as well as the art of improvisation.

Based on the case study, it is possible to conclude that the observed and interviewed
teachers regardless of their teaching experience (T1 — more than 20 years, T2 and T3 more than
30 years), special training and project preparation experience (more than 8 years) do not
understand the concept of project-based education. The observed activity was already realized
as well as the other “projects” (Africa and South America) more than once. The changes are

minor, the working sheets only copied.

The main deflection from the project-based method is in the role of the teachers who
prepared everything. Also the lack of any driving question did not enable the students any
independence. Their role was therefore diminished — they only did what they were asked to do
without any inquiry. The outcome of their work, except for the team logos pinned on a notice
board, remained hidden only evaluated by the teachers. No bigger task was solved. The students
did not had an opportunity to see their mistakes or the correct answers with proper explanation.

Also the project did not have any further link to the subject matter in the following lessons.
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The author intends to create a set of project criteria which might serve like a guideline for
teachers or teacher students. These may also be an evaluation tool for schools self-evaluation
or even the school inspectorates.
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PROJECT-BASED EDUCATION APPROACH TO TEACHING
EVOLUTION

HLAVACOVA Lucie

Abstract

The article presents data of a comparative analysis between Czech and British teachers. It
compares the percentage of teachers, who teach biological evolution through project-based
education and the extent to which teachers teach key terms of evolution. The total of 350 Czech
teachers and 122 British teachers were participated in the study. The paper contains the pilot
research focusing on the most commonly asked students’ personal questions about evolution.
The total of 66 Czech students were participated in the survey. The results show that project-
based education has been used significantly more often in the British schools than in the Czech
ones. Also a larger extent of the teaching key evolutionary terms has been observed in the
British schools. Pilot survey indicates that some Czech students have misunderstanding about
adaptation. Appendix part of this paper includes a project-based evolution unit which aims to help
teachers improve students ’ understanding of adaptation.

Key words

Evolution, project-based education, Czech teachers, British teachers.

INTRODUCTION

The features of project-based education (PBE) are consistent with the learning needs of
many types of students and hold promise as an effective tool for teaching complex topics such
as evolution (Cook, 2009). Helping students understand evolution is not simply a matter of
adding new information to their existing knowledge, but rather it means helping them to see the
world in new and different ways (Sinatra et al., 2008). By structuring cognitively complex tasks,
such as those afforded by PBE, a teacher can provide opportunities for solving authentic
problems while simultaneously enhancing student engagement (Blumenfeld et al., 1991,
Janstova & Rusek, 2015). A number of studies focusing on teaching evolution through project-
based learning have increased (e. g. Bledsoe, 2011; Cook et al. 2012). The purpose of this study
is to show how many Czech and British teachers actually teach evolution through project-based
learning and in what extent the teachers interpret core topics of evolution such as ‘genetics’,
‘speciation’ and ‘adaptation’. Part of the article is the pilot survey indicating personal questions
that students share about evolution. Based on the results this paper presents a project-based
evolution unit which aims to help teachers improve students’ understanding of evolution through
relevant activities and tasks (Appendix 1, 2).
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METHODOLOGY OF THE RESEARCH

The research is divided into two parts. The first one comprises data from teachers and the
second one deals with students’ specific personal questions about evolution.

1) The data were gathered via an online questionnaire which was used in the comprehensive
research dealing with teaching of evolution in Czech secondary schools (Hlavacova, 2015). The
total of 472 biology teachers participated in the study. There were 350 teachers from Czech
schools (213 respondents of lower secondary schools + 137 of upper secondary schools) and
122 teachers from England and Scotland (90 respondents of lower secondary schools + 32 of
upper secondary schools). The questionnaire included closed and scale questions. The scale

questions were used for examining the extent of key evolutionary terms (see Fig. 2 and 3).

Research questions:

1.  What percentage of the teachers teach evolution through project-based learning (PBE)?
2. To what extent the teachers explain terms such as ‘adaptation’, ‘genetics’ and

‘speciation’?

2) The pilot survey focusing on students’ personal questions was also carried out via an
online questionnaire. The total of 66 Czech students participated in the survey (33 students of
lower secondary schools + 33 of upper secondary schools). These students were asked if they
personally have any questions about evolution. There was a multiply chose question in the
questionnaire (see Fig. 4).

All data were processed with Excel 2010 and SPSS statistics software for statistical data

analysis. The main statistical procedures were descriptive statistics and chi-square test.

RESULTS AND DISCUSSION

Data plotted onto bar charts (Fig. 1-3) compare results provided by teachers from Czech
Republic (CZ) and Great Britain (GB).
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Fig. 1 Teaching evolution through a project-based learning

A bar chart illustrates that ca 50% British teachers apply PBE for teaching evolution while
in the Czech Republic itis less (Fig. 1). The differences are statistically significant (p-value iower

secondary = 0.001; p-value upper secondary = 0.008).

100% 6% 13%
23% 13%
36%
47%
50% 48%
60% 69%
0%
GB
Speciation Genetics Adaptation
M very detail interpretation M detail interpretation [ briefly mention not mention

Fig. 2 Teaching the key terms of evolution at lower secondary schools
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' 19% ‘
42% 35%
50% 88% 88% e
o 18%
CZ GB CcZ GB CcZ GB

Speciation Genetics Adaptation
W very detail interpretation M detail interpretation [ briefly mention [ not mention

Fig. 3 Teaching the key terms of evolution at upper secondary schools

The bar charts (Fig. 2, 3) show the extent to which teachers explain the examined terms.
Obviously the terms — ‘speciation’, ‘genetics’ and ‘adaptation’ are interpreted considerably
more detailed on both levels of secondary education in the British schools than in the Czech ones.
A statistically significant differences are proved for all the studied terms (p-value = 0.000). It have
been expected more extensively interpretation in the Czech schools because these terms or

topics help students to gain a fundamental understanding of mechanisms of evolution. But these
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results can arise from the fact that British curriculum syllabi provide a far greater range of

examined topics that Czech ones do (see NC in England?, National 5 Biology?, RVP G3).

If species evolve, why are there still evolutionarily 31%
(]
ancient life forms?

Does evolution contradict religion or faith? 20%

How can the theory of evolution explain the existence 23%
of some complex systems and organs (e.g. eye)? °
Do humans still evolve? 50%

Why can we not find the missing links between

Lo
organisms? 30%

They do not have any questions. 14%

0% 20% 40% 60%

Fig. 4 Students’ personal questions about evolution. N = 66 of Czech students

The pilot survey focused on students’ personal questions about evolution demonstrates that
Czech students share some common questions (Fig. 4). The most popular one is related to
a continuation of human evolution (50 %). Almost a third of students (31 %) has a question
about an existence of evolutionarily ancient life forms. This question indicates that students
have a misunderstanding about evolution, concretely adaptation. This is also confirmed by
previous study by Miillerova (2012, pp. 33-64). The obtained results prove that it is necessary
to innovate the teaching of evolution in Czech schools. Students’ misconceptions about
evolution may be due to a lack of interpretation of fundamental topics (Fig. 2, 3). Teaching
evolution through project-based education can also help students to obtain a deeper knowledge.
For that reason the project-based evolution unit was designed. The unit was inspired by the
content of British teaching materials and an exhibition of National Museum of Scotland
(Appendix 1).

CONCLUSION

The benefit of using a project-based learning includes deeper understanding of the subject
matter. The result showed that this teaching method has become more commonly use in British

schools that in the Czech schools. An extensive interpretation of crucial evolutionary terms such

1 Available on: <https://www.gov.uk/government/publications/national-curriculum-in-england-secondary-
curriculum>, 2015-12-06.

2 Available on: <http://www.sqa.org.uk/sqa/45725.html>, 2015-12-06.

3 Available on: <http://www.nuv.cz/t/rvp-pro-gymnazia>, 2015-12-06.
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as ‘adaptation’, ‘genetics’ and ‘speciation’ was also proved in British schools. Czech teachers
addressing these terms significantly to a lesser extent. A lack of interpretation of these
fundamental topics can cause students” misconceptions about evolution. This was also indicated
by pilot research which specifies that Czech students share a common misunderstanding about
evolution, especially adaptation. Based on the results the project-based evolution unit was designed.
It may help teachers improve students’ understanding of adaptation through appropriate activities
and tasks.
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Appendix 1
PROJECT-BASED EVOLUTION UNIT (ADAPTATION)

This unit is designed for any grade of lower and upper secondary schools, especially for
those which have evolution in their curriculum. For verification of the validity of the lesson

students from Economic lyceum were used as a sample source?.
Main goals are following:
To gain a complex perceptions of the mechanisms of evolution.
To eliminate some misconceptions about evolution.
To explain several basic biology principles in evolutionary terms, especially adaptation.
To gain an understanding of evolution in the context of human culture.
Project structure:
1) An introductory activity to help students gain new knowledge,

2) Creating a poster to practice new skills and deepen their understanding of new

information,
3) Poster presentation to introduce and discuss their own ideas.

Firstly the class was challenge to answer this question: “If species evolve, why are there
still evolutionarily ancient life forms?” Although students answered that it is not always
necessary for species to evolve, they were unable to provide reasons why any species does have

to change over time and some of them does not.

Ad 1) introductory activity deals with an idea that every animals’ jaw with teeth can be
represented by a human tool. It has been known that according to animal’s diet the jaw and
teeth have been adapted over time. Students were given pictures of different skulls and tools
(Appendix 2). They had to decide which human tool has a corresponding function of jaw and

teeth. To simplify the task the names of animals and their main source of food can be revealed
(Fig. 5).

4 The subject of biology is represented in first two years of education in the Economic lyceum.
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Fig. 5 Sculls and human tools: Solving task, source: National Museum of Scotland,
photographed by author.
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Ad 2) creating poster is the core activity of the lesson. Students were divided into six groups
according to six chosen human instruments from an introductory activity, see Fig. 1. Each group
had to create a poster focusing on evolution of a specific human tool. The poster had to include
visual path of development of tool and general information describing useful traits and
identifying the specific environmental pressure that shaped these traits of the tool. While
creating the poster students should be prepared to answer these questions: 4) Do the “primitive”
tools still exist and why? B) Are all innovations always successful?

Students were preparing the poster at home (Fig. 6). Internet was the main source of

information and images used in these posters.

Ad 3) poster presentation allowed each group to introduce their own output. Students were
also asked to discuss their findings and answers of the predetermined questions (see questions
A, B).

Several interesting comments that students supposed during the discussion.
“Survival of the tool does not only mean being modern, expensive, and so on.”

“There are many specific environmental and cultural pressure that shaped the characters of

human tool.”

“If man didn’t invent a knife he would probably have sharper teeth.”
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“The process of evolution takes place in everyday world. You can see the process of

evolution in these days, including human artefacts.”
Conclusions:

The project was structured to provide an understanding of the mechanisms of adaptation.
It demonstrated that the advantageous features are relative and depend on environmental

pressure.
Students’ skills:
Students described basic principles of adaptation.
Students could explain why the simple forms of life are still here.
Students could describe the correct meaning of the “survival of the fittest”.

Students gain complex perceptions of evolutionary principles, including the human culture.
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Fig. 6 Created poster: Evolution of mortar and pestle, source: students’ work, photographed by author.
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Appendix 2

Fig. 7 Pictures of sculls, source: http://www.skullsunlimited.com
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Fig. 8 Pictures of human tools; source: general internet.
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FIELD BIOLOGY, GEOLOGY AND ENVIRONMENTAL
EDUCATION COURSES FOR BASIC SCHOOL

HOLEC Jakub

Abstract

The aim of this project was to promote biology, geology and environmental education,
which uses natural environment as the main tool for achieving some specific education goals.
The project included some courses for basic school teachers from different regions of the Czech
Republic. The courses were designed as workshops and were organized into six days program
totalling 48 teaching hours. The main benefit of the project is in networking teachers who share
an interest in “about nature in nature’ learning approach.

Key words

Out of classroom education, hands-on activities, in-service teachers support.

INTRODUCTION

The educational approach based on out-of-school learning environment is becoming
increasingly popular in many countries of the world. This concept of education is currently
implemented especially in the United Kingdom, the United States, and Scandinavian countries
(Bentsen et al., 2010). An example is the Danish concept of schools Udeskole — teaching and
learning outdoors. This topic has, however, already been addressed in the proceedings of the
conference Project-based Education in Science Education (Lindner, 2015). A diverse character
of natural environment provides many opportunities to explore and observe. A regular and long
term contact with nature has a positive influence on pupils’ cognitive, affective and emotional
development. An instruction taking place at a school garden, surrounding woods or parks can
positively affect pupils’ communication, cooperation, problem solving and context learning
capabilities (Eaton, 1998; Kellert, 2012; Murray, 2006; Parrish et al., 2005; Swarbrick et al.,
2004).

The National Institute for Education of the Czech Republic implemented a project aiming
at support of in-service basic school teachers. The project named Lecturers and Mentors for
Schools (LAMS) and it lasted from July 2014 to June 2015. The project received a financial
support from European Social Fund and it consisted of eight activities. Part of the LAMS project
was an activity focused on field biology, geology and environmental education courses for basic
school teachers. The aims of the activity were to promote field and outdoor teaching and
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learning in Czech schools, to build contacts on enthusiastic teachers for future cooperation, to
connect teachers with similar concern, and to provide them with inspiring and enjoyable
outdoor teaching experience.

STRUCTURE, ORGANISATION AND CONTENT OF THE PROJECT ACTIVITY

The project activities and their trainings consisted of three separate parts. Each part took
two days of education in the form of practical workshops. All six teacher trainings were held
outdoor in green urban and rural areas. The training locations were the Kunratice forest, the
Chuchle forest, the Kiivoklatsko PLA, Cesky kras PLA. The emphasis was put on both
cognitive and affective aspects of education in all the teacher trainings. The concept of the
trainings was based on Constructivist Pedagogy principles of teaching where the participating
teachers generated knowledge and meaning from an interaction between their experiences and
ideas (Sjeberg, 2007). The lecturers of the trainings adopted the role of a facilitator and a guide.
The trainings were conducted by experienced teachers and lecturers from non-profit
organisations. The particular trainings were focused on the topics of forest pedagogy, geology,
ornithology, ecology of plants and animals, environmental education, sense perception

development and key lecturer competences of field and outdoor education.

The participants of the trainings came from different regions of the Czech Republic and all
of 10 participating teachers were in-service basic school teachers with an interest in taking
instruction outside. The teachers were both from primary and lower secondary education. Each
training activity implementation was followed by a discussion about possible adjustments of
the particular activities to different age group of pupils. The activities included in the trainings
were inquiry-based and hands-on aiming on promoting interest and motivation of the

participants.

First part of the teachers training

The first part of the training took place in two small-scale protected areas: the Kunratice
forest and the Chuchle forest in Prague. The teachers participated in 33 activities in the field of
plant and animal ecology, geology and ornithology. The following text provides a description

of a particular education activity which was part of the instruction in the Kunratice forest.

Population dynamics activity (NatureBridge, 2011)

The education game is focused on understanding how a limiting factor, such as lack of

natural resources, regulates animal population in a period of time. The activity took
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approximately 20 minutes and there are no special requirements for material and requisites. The
education game is played for up to 15 rounds where each round represents one year of the
mouflons’ life. The lecturer moderates the activity and notes the number of mouflons for each

year.

The participants (see Fig. 1) divide themselves into two groups, one representing mouflons
and the other representing the resources which mouflons need to survive — food, water, shelter,
space. The teachers who play the mouflons line up. The participants who perform to be
resources do the same at the opposite line. The lecturer teaches everyone how to signalize the
four resources. The amount of the mouflons and of the resources should be equal at the
beginning. The mouflons have to decide what particular resource they need for the first year
and after they indicate whether they look for food, water, shelter, or space. At the same time
the teachers who are representing the resources do the same. It is not possible to change a hand
signal until the next round. Then teachers, who perform to be mouflons run to the resources,
line and pick persons who pretend to be the wanted resources and take them back to the mouflon
line. If a mouflon cannot find a wanted resource, he or she dies and becomes part of the resource
line. This procedure repeats for the next rounds. The lecturer counts the number of the mouflons

and the resources in each round.

Fig. 1 The participants of the population dynamics activity pretending to be resources
available for a particular animal, source: Holec, 2014
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Second part of the teachers’ training

The second part of the teachers’ training was held in woods close to Ktivoklat in Central
Bohemian Region. The programme consisted of 20 practical activities providing an experience

in forest pedagogy teaching, ornithology and sense perception development (Fig. 2).

Fig. 2 The teachers are looking for well-hidden objects close the rope, source: Holec, 2014
Third part of the teachers’ training

The last part of the education was organised in the vicinity of Srbsko in the Cesky kras
PLA in the Central Bohemian Region. The programme was focused on environmental
education activities and general skills of lecturer taking instruction outdoor. The particular

training session was composed of 24 inquiry-based and hands-on activities (Fig. 3).

Fig. 3 The figure shows a geology activity focused on rock circle simulation. The teachers
pretend to be igneous rocks, source: Holec, 2014
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ASSESSMENT OF THE PROJECT ACTIVITY AND ITS OUTCOMES

After finishing all the training sessions, the participants prepared their own outdoor
education programmes according to a given structure. Apart from the description of particular
activities, the programme also included information about assumed time allocation, education
aims, location and trail description, material requirements, possible obstacles during the
programme implementation etc. There was an applied peer assessment for the teachers’
programmes in the form of a Google questionnaire. Each teacher assessed the programmes
of two other randomly chosen participants. The questionnaire included open and closed
question related to its required structure and particular content. After the peer assessment

the teachers also discussed their education programmes with lecturers.

The participating teachers were asked to provide a feedback about the structure and content
of the project activity. The teachers mainly appreciated inspiring methodology for their own
school practise, they also enjoyed teachers” networking and positive atmosphere of the entire
course. On the other hand, the teachers perceived the time allocation of the project activity as
too short in sake of a significant improvement of their lecturing skills.

The project activity has its own website named Vyuka v pfirodé (Education in Nature). The
website is part of Methodical portal RVP — www.rvp.cz. It is possible to find there all the
teachers’ trainings materials, photos, contacts on lecturers, and discussion forum. The outcome
of the project activity is a publication Methodology for Lecturers of Outdoor Education. The
publication is also available on the project activity website and it includes recommendations for
preparation, implementation, and evaluation of the field biology, geology and environmental
education programmes. Most importantly, it provides with many inspiring activities as “good

practice examples”.

CONCLUSION

The main aim of the project activity was to promote outdoor teaching and learning in Czech
basic school. The aim can only be achieved by enthusiastic and professional teachers who can
attract interest in science instruction. Therefore it is absolutely essential to focus on further in-
service teachers’ professional development. On the other hand, the activity outcomes
contributed to improvement of implemented science curriculum. To sum up, many research
studies refer to the beneficial effects of outdoor instruction for cognitive and affective

development of young people.
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BIOINFORMATICS AT GRAMMAR SCHOOLS, VIEW OF
PRE-SERVICE TEACHERS

JANSTOVA Vanda, PAVLASOVA Lenka

Abstract

Like in other sciences, the amount of data available in biology has grown largely. Scientists
use bioinformatical approaches to process the data like DNA sequences. The research use of
bioinformatics is not reflected in teaching biology at Czech schools. Therefore, a practical
course using bioinfomatics was designed and tested. Pre-service teachers who took part in
testing also gave their feed-back. The tasks were evaluated as beneficial and bringing new
information and skills. The pre-service teachers saw the possible use of the tasks at upper
secondary schools as ambivalent.

Key words

Bioinformatics, teaching biology, information and communication technologies, pre-
service teacher education.

INTRODUCTION

As biology and especially molecular biology is quickly developing, there is a huge amount
of information accesible in free on-line databases. This includes for example information about
DNA and aminoacid sequences, structure of proteins or RNA. A whole new field,
bioinformatics, has emerged. There is methodics for use of bioinformatics in schools available
(Form & Lewitter, 2011) as well as several manuals (Gelbart & Yarden, 2006; Ondtej
& Dvorak, 2012; Tsui & Treagust, 2003, 2007). Using bioinformatics can be a cheaper
alternative to traditional laboratory practical courses focused on genetics and molecular biology
like the one described by Falteisek et al. (2013) or Janstova et al. (2014). It has also been shown
students appreciate if they can see how real scientists work (Kutakova & Janstova, 2015) which
nowadays very often includes bioinformatical approach. Bioinformatics helps upper secondary
school students to understand the genetics context better. After bioinformatics lessons the
students could give reasons and discuss genetics topics better and they also understood the
principles of scientific work better (Gelbart & Yarden, 2006; Tsui & Treagust, 2003, 2007).
Moreover the students found learning motivational (Tsui & Treagust, 2003). This is very little
reflected in teaching biology practical courses at upper secondary schools in Czech Republic
(Jans$tova, 2015). It has been shown that bioinformatics is offered as a voluntary content at
3 Czech secondary schools out of 160 analysed (Janstova & Ja¢, 2015). This might be changed
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by in-service (Wood & Gebhardt, 2013) or possibly pre-service teacher education. Therefore,
a bioinformatics practical course has become a part of pre-service teacher education at Faculty
of Science, Charles University in Prague. The practical course contains activities in
concordance with inquiry based learning which can be used as confirmational or structured
(Banchi & Bell, 2008) inquiry. These activities can be used in project-based learning as well if
modified, Both inquiry (Prince & Vigeant, 2006) and project-based learning (Lindner, 2014)
can be motivational for students and therefore should be used while teaching science.

METHODS

The basic 3 hours course consists of two different tasks, both concerning humans. One task
is focused on DNA sequences of modern human and his relatives, constructing and discussing
a phylogeny tree (Ondfej & Dvorak, 2012). The other task is based on work with DNA, RNA
and aminoacid sequences and their linking to protein structure. It shows how one base mutation
in human haemoglobin gene can cause sickle cell anemia and what the reasons on molecular
level are. This task was newly evolved. Students themselves find the link between DNA
sequence and phylogenetic information or protein structure and subsequently physiology and
possible pathology on the organismal level. This is crucial for understanding several topics
taught at grammar schools like modern taxonomy, genetics, cell biology and biochemistry of
inherited diseases. Both tasks can be used as confirmational or structured inquiry depending on
the setting and amount of information given. Therefore, students” skills are improved together
with knowledge. The students (pre-service teachers) were asked to evaluate the practical course
(whether it was beneficial, gave them new information, new skills and if it was suitable for
upper secondary schools) using a questionnaire with 5 point Likert like scales (1 definitely
agree, 2 agree, 3 neutral, 4 disagree, 5 definitely disagree) and they had a possibility to make
comments. The sum of the Likert scale points was also calculated as a general characteristics.
The data was evaluated using descriptive statistics and non-parametric Mann-Whitney U test
(Statistica 12, StatSoft).

RESULTS

In total, 32 students (7 males, 25 females; 14 pre-service biology teachers and 18 students
of biology who also took teaching courses) tested the bioinformatics tasks and evaluated them.
The evaluation was generally positive, most of the students agreed the course was beneficial
(modus value 2), gave them new information and skills (modus 1 for both). They were not sure

if it was suitable for upper secondary schools (modus 3). There were no significant differences
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between the evaluation of men and women. Pre-service biology teachers and students of biology

who also took teaching courses evaluated the course identically.

DISCUSSION

Assessment of bioinformatical tasks by pre-service biology teachers was overall positive.
The pre-service teachers suggested that bioinformatics was useful mostly for upper secondary
school students with interest in biology. This was due to their feeling the students would find
the task and topic too complicated. The reason can be that the future teachers came across the
topic themselves mostly for the first time. As it has been shown in other countries,
bioinformatics can be successfuly used for upper secondary school students (Gelbart & Yarden,
2006; Tsui & Treagust, 2003, 2007). Therefore we see a large space for designing similar tasks
and using them in school practice. Such activities can enrich this field of teaching biology as
there are hardly any practical courses and hands-on activities focused on molecular biology

taught in Czech upper secondary schools (Janstova, 2015; Janstova & Ja¢, 2015).

CONCLUSION

New task focused on bioinformatics was proposed and a detailed methodics in Czech is
available. The task was tested with pre-service teachers and was found beneficial, providing
new information and skills. The suitability of thus orientated tasks for upper secondary school

was perceived inconsistently.

Acknowledgements

We thank all the respondents for their feedback and grant GA UK 1168214 for support.

REFERENCES

Banchi, H., & Bell, R. (2008). The Many Levels of Inquiry. Science and Children, 46(2), 26-29.

Falteisek, L., Cerny, J., & Janitova, V. (2013). Simplified technique to evaluate human CCR5 genetic
polymorphism. The American Biology Teacher, 75(9), 704-707.

Form, D., & Lewitter, F. (2011). Ten Simple Rules for Teaching Bioinformatics at the High School
Level. PLoS Comput Biol, 7(10), €1002243.

Gelbart, H., & Yarden, A. (2006). Learning genetics through an authentic research simulation in
bioinformatics. Journal of Biological Education, 40(3), 107-112.

Janstova, V. (2015). What is actually taught in high school biology practical courses. In ICERI2015
Proceedings. Seville, Spain (pp. 1501-1507).

Janstova, V., & Ja¢, M. (2015). Teaching Molecular Biology at Grammar Schools: Analysis of the
Current State and Potential of its Support. Scientia in Educatione, 6(1), 14-39. (in Czech)

79



Janstova, V., Pavlasovd, L., & Cerny, J. (2014). Inquiry based practical course focused on proteins. In
Rusek, Martin a Dagmar Starkova (Eds.) Project-based Education in Science Education XI., Praha
(pp. 40—45). Praha: Charles University in Prague, Faculty of Education. WOS:000350024400006

Kutakova, E., & Janstova, V. (2015). Can be the future career choice influenced by high-school students’
experience with the Biology Olympiad? In ICERI2015 Proceedings. Seville, Spain (pp 6442-6450).

Lindner, M. (2014). Project learning for university students. In Rusek, Martin a Dagmar Starkova
Project-based Education in Science Education XI., Praha (pp. 10—15). Praha: Charles University in
Prague, Faculty of Education. WOS:000350024400001

Ondrej, V., & Dvorak, P. (2012). Bioinformatics: A History of Evolution “In Silico”. Journal of
Biological Education, 46(4), 252-259.

Tsui, C.-Y., & Treagust, D. (2003). Learning genetics with computer dragons. Journal of Biological
Education, 37(2), 96-98.

Tsui, C.-Y., & Treagust, D. F. (2007). Understanding genetics: Analysis of secondary students’
conceptual status. Journal of Research in Science Teaching, 44(2), 205-235.Wolf, S. J., & Fraser,
B. J. (2007). Learning Environment, Attitudes and Achievement among Middle-school Science
Students Using Inquiry-based Laboratory Activities. Research in Science Education, 38(3), 321—
341.

Wood, L., & Gebhardt, P. (2013). Bioinformatics Goes to School—New Avenues for Teaching
Contemporary Biology. PLoS Comput Biol, 9(6), e1003089.

CONTACT ADDRESSES

RNDr. Vanda Janstova, Ph.D.D 2, RNDr. Lenka Pavlasova, Ph.D.D

DKatedra biologie a environmentalnich studii
Pedagogicka fakulta,

Univerzita Karlova v Praze

Magdalény Rettigové 4

116 39, Praha 1

2K atedra ucitelstvi a didaktiky biologie
Piirodovédecka fakulta

Univerzita Karlova v Praze

Vini¢na 7

128 43 Praha 2

e-mail: vanda.janstova@natur.cuni.cz

80


mailto:vanda.janstova@natur.cuni.cz

MULTIMEDIA: ASUITABLE TOOL FOR PROJECT-BASED
EDUCATION - A SURVEY AMONG CZECH, SLOVAKIAN
AND GERMAN BIOLOGY TEACHERS

ODCHAZELOVA Tereza, LINDNER Martin

Abstract

Among 700 teachers of Biology and 360 pre-service teachers in the Czech Republic,
Slovakia and Germany a survey was made concerning the application of ICT in Biology lessons.
The comparison of the three countries leads to a similar picture. ICT is already widespread,
and the teachers (both in-service as pre-service) see the necessity of using ICT. However, they
feel lack of time as most important to hindering the development of educational materials.

Key words

Multimedia technology, educational support, project based education, teachers’ beliefs.

INTRODUCTION

The study’s overall aim is the analysis of conditions for implementation of multimedia in
Biology education. To approach this aim, a quantitative comparative analysis was made to
compare the current situation in the Czech Republic (CZ), Slovakia (SK) and Germany (D).
The assumption was, Biology education is developed on different levels in the three countries,

but also the equipment of ICT and the culture of using ICT might differ.

Multimedia is seen as a tool to increase the efficiency of learning by engaging multiple
senses (e.g. Mayer, 2009). It can also highly support Inquiry-based and Project-based Science
Education (ibid.), and furthermore can make teaching biology more attractive and popular by
enabling active learning (Fancovi¢ova & Prokop, 2008; Mousavi et al., 1995; Odchazelova et
al., 2015). Above all, digital competence is one of eight key competencies for Lifelong Learning

(European Parliament and the Council, 2006).

We concern multimedia teaching as a way of teaching/learning in which pupils’ record
information presented at least in two different ways. Such teaching is supported by technology,
which has to be available for the learners, like interactive whiteboards, tablets, computers,
equipment for audio and video presentations etc. (Mayer, 2009). Using these tools, the already
longer existing idea of project-based education is put on a next level and seems to be a powerful

teaching strategy in the sense of project-based multimedia education (Simkins et al., 2002). For
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teachers the acceptance of multimedia is fostered by an awareness of the advantages of
multimedia tools (Fullan, 1991).

The three countries in which the research took place have a long common history in
education. The Czech Republic and Slovakia were united until 1993. Their educational history
was very much influenced by German educators and their didactic, like Pestalozzi or Herbart.
But still the exchange between German researchers and the departments of didactic of biology

is vivid in the communication with the neighbour countries.

METHODS

We used an online questionnaire titled “Use of multimedia in education” with Likert scale
questions and multiple-choice answers. It was sent around in two versions, one for in-service
and the other for pre-service teachers of Biology on Bachelor, Master and Ph.D.-level.
Distribution of respondents is shown in Tab. 1. The questionnaire was translated from Czech to

Slovak and German.

Tab. 1 Distribution of 1060 respondents who participated in the study:

DISTRIBUTION OF Teachers of Pre-service teachers of
RESPONDENTS Biology Biology

Czech Republic (C2) 422 222

Slovakia (SK) 206 101

Germany (D) 76 44

RESEARCH QUESTIONS

1. Isthe multimedia used for different purpose than a support of frontal form of teaching
(form of presentation)?

2. What is the main obstacle for teachers to creating their own multimedial educational
support?

3. Do the teachers use sets for experiments and lab work?

4. Do the universities prepare pre-service teachers for work with multimedia?

RESULTS

The first part of this research was focused on the material background of schools and the
variety of multimedial technologies available for Biology education. The distribution of
technology at schools is wide in all three countries (Tab. 2). A small difference is reported
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between iPads, which are more frequent in Slovakia, and in individual computer use versus

group work at computers.

Tab. 2 ICT technology available as educational support at schools of Czech republic (CZ), Slovakia (SK) and
Germany (D)

Cz SK D
None 1% 1% 0%
Projector and Screen 90% 87% 88%
Interactive Whiteboard 88% 97% 82%
Computers (for each pupil) 58% 58% 30%
Computers (group work) 31% 40% 58%
iPads and other tablets (for each pupil) 9% 30% 9%
iPads and other tablets (group work) 9% 15% 8%
Sets for experiments and lab work (Vernier, Pasco etc.) 22% 11% 20%

The second topic was the frequency of using ICT in Biology teaching. Most teachers
consider multimedia as support only for chosen lessons, and teachers still do not use multimedia
which are available — especially the Czech teachers, than Slovakian and the German ones use
their possibilities the most. E-learning itself is not very popular among teachers. The answer
“E-learning is not available at our school” was chosen the most which means, that teachers do
not consider it for home activities. The smallest amount of use is reported for experimental sets,

they are either not available or not used during most of the lessons.

There are also several obstacles by creating one’s own multimedial support for Biology

lessons. Main of them and their frequency are shown in Tab. 3.

Tab. 3 Main obstacles by creating own multimedia support for biology education

Cz SK D
Lack of time 85% 94% 83%
Lack of experiences with multimedia technologies 28% 23% 58%
Lack of motivation of the teacher 23% 25% 12%
Insufficient technical background of school 24% 21% 57%
Inadequate evaluation of school management 21% 14% 8%
Indifference to change the current preparation for teaching 12% 6.8% 17%
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The statements on the necessity of using multimedia differ not much between pre-service
and in-service teachers, with one exception. The items “Using multimedia technology is
necessary for everyday life” and “The ability to use multimedia and work with them is necessary
for pupils” both groups strongly agree with majority. However, the item “The ability to use
multimedia and work with them is necessary for teachers” was significantly higher agreed by
in-service teachers — maybe for pre-service teachers it is already an everyday competence and

not discussed any more.

For using multimedia in education in the future, preparation of pre-service teachers at their
universities is very necessary. The opinions of pre-service teachers about the university
preparation for using multimedia in education vary among all three researched states at it is
shown in Fig. 1.

40%
35%

30%
25%
20%
15%
10%

5%

0%

Doesn’t prepare  Develops only It prepares us It prepares us
pre-service personal within general  within didactics
teachers at all "computer knowledge of biology
literacy" subjects
BMCR " SR mD

Fig. 1 Preparation for using multimedia in biology education during university studies: Czech Republic
(C2) vs. Slovakia (SK) vs. Germany (D)

DEEPER ANALYSIS OF FACTORS INFLUENCING THE USE OF MULTIMEDIA

For a deeper analysis 20 statements about using multimedia for education on the 5 point
Likert scale were analysed by Factor analysis using Varimax rotation with Kaiser
Normalization. The Kaiser-Meyer-Olkin measure of Sampling Adequacy (KMQO) and Bartlett’s
test were used to confirm the suitability of factor analysis for the data set. Factor analysis led to
extraction of four different factors (see Tab. 4). No differences were found between nationalities

nor the groups of respondents (in-service/pre-service teachers).
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Tab. 4 Four different factors of statements about using multimedia for education (extracted by Factory analysis) —
three examples of statements from each factor are shown.

Factor 1: Learning process

Allows to learn fast.
Make notion memorization easier.

Helps pupils to clarify complex concepts and think about them.

Factor 2: Cognition

Facilitates learning for pupils with special needs.
Facilitates learning for pupils who have a visual thinking style.

Increases clarity of notions and thereby facilitates learning

Factor 3: Motivation

Induces pupils to be active.
Requires creativity of pupils.

Is attractive and arose pupils” motivation.

Factor 4: Negative statements

May be confusing and could lead to misunderstanding.

Distracts pupils from learning.

Is tiring for pupils.

CONCLUSION

Technologies as projectors and screens or interactive whiteboards are widespread in the
countries involved in this study. German schools are better equipped than Czech and Slovak
ones, especially with sets for experiments and lab work. However, teachers do not use all

technological possibilities which their school offers.

Teachers consider multimedia as a suitable tool for education, especially for raising
motivation, for making the learning process easier, for helping the pupils to learn easily and
faster. However, pre-service and in-service teachers are not very well skilled in practical use of
multimedia. They use it for information processing, creating interactive educational support,
creating e-learning in small and still enlargeable way. The role of universities for better training

of preservice teachers is questioned.

Teachers still mainly use common presentation and screens despite of other technical
possibilities, which shows a lack in sufficient experience with a given technology. The Slovak
universities prepare pre-service teachers more intensively for multimedia application in
education comparing to the Czech Republic and Germany. The university preparation of
pre-service biology teachers takes mainly in account only their personal skills of using ICT, but
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does not follow the utilization of multimedia in school practice. Focusing more on the school

practice could be the right way of raising the potential of multimedia as a valid educational tool.
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LANDYOUS — AN ONLINE GAME IN CLASSROOM
TEACHING

LINDNER Martin, NEUBERT Patrick

Abstract

Hereby, we present an educational game, which aims at illustrating options of sustainable
land management to the interested public, students and stakeholders. The game provides the
opportunity to govern a country by exploring how contrasting dimensions of sustainability —
economy, environment and social conditions — can be harmonized regionally while
continuously being threatened by global trade fluctuations. The game was tested by several
groups of students from high schools and universities. The feedback suggests that the game is
a valuable addition in environmental education.

Key words

Online game, land use, sustainability.

INTRODUCTION

Information and communication technology (ICT) has lately become a strong field
educators focus on. Among others mobile devices grow bigger as a strong tool in education (see
Ciampa, 2014; Frohberg et al., 2009; Starkova & Rusek, 2015). Along with them, the question
of so popular (computer) games rises®. Here, online games with educational content are a new
development in the field of education. The so-called serious games or the game based learning
combine entertainment, including flow-elements and easy to use game elements into non-game

“serious” contexts.

The game LandYOUs was developed using data from the program GLUES. This program
(Global Assessment of Land Use Dynamics, Greenhouse Gas Emissions and Ecosystem
Services) was funded by the German Ministry of Research and Technology. Together with
9 more partners from all over the world researchers from Germany deal with questions about
sustainable use of the limited resource land. This research contributes to the Global Land
Project (www.globallandproject.org). The three aims of this project are: (1) To identify the
agents, structures and nature of change in coupled socio-environmental systems on land and

quantify their effects on the coupled system; (2) To assess how the provision of ecosystem

! For this phenomenon in education a term gamification is used see e.g. Morris et al. (2013).
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services is affected by these changes; and (3) To identify the character and dynamics of
vulnerable and sustainable coupled socio-environmental land systems to interacting

perturbations, including climate change.

Data of research projects are usually published by papers or websites. Production of an
online game seems to be more refunding as it includes the opportunity to learn in an interactive

way. The expected outcome is therefore bigger (Vonasek & Rusek, 2013).

DESCRIPTION OF THE GAME

To involve people into the research outcomes it was necessary to reduce the complex
relation between the parameters involved into the research to a system which is easier to
understand, but not too easy to be wrong. Thus the factors identified to be crucial for sustainable
land use were included into the game as an interactive tool for the players, as well as the
complex relations between them were used to create a software to calculate these relations. By
this the players are able to steer the process of the land use. After they made their decisions, the
program calculates the outcomes concerning the complex data of the research results and
presents them to the player.

The player sees a surface, in which a small part of land is displayed in a scheme on the left
side (see Fig. 1). Below this is the steering panel, in which a certain amount of money, the score,
is distributed by slide regulators to five budgets related to nature conservation areas, education,
settlement policy, agriculture support and afforestation. After making the decision, the
“evaluation” button is pressed and the program calculates the results due to sceme described by
Fig. 2. In this calculation the results of the research are implemented, and due to more and actual

data of the research the calculation parameter might be changed.

The results of the calculation are shown in the feedback system (box 2 in Fig. 1). This
feedback is given graphically but also as explanation when the player clicks on the graphs.
Another, and for most players more interesting feed back is given by the score, the “financial”
result of that round. This score is the starting point of the next round of the game and provides
the resources to be distributed. The results are also displayed by pictures (Fig. 3), which show
the results of the political decisions in more or less dramatic development of environment,

agriculture, the amount of people and their living conditions.

The game is designed to play 10 rounds. Usually new players have problems to understand

the complex algorithm and will be excluded as a politician by their people after a few rounds.
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Being challenged by the game they start playing again and again and trying to reach high scores.

We saw players playing for days and trying to “be better as the computer”.

LandYOUs

Questionnaire | New game | Cancel | Tutorial | Highscore
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Fig. 1 LandYOUs main screen with (1) the land use map (top left), (2) the feedback system, (3) the decision-
making sliders, (4) the evaluation button and (5) the info box of “Prof. Landstein” (a guide through the game).
Dashed lines denote active regions of the screen, which reveal more information when clicked. All icons of the
dynamic system indicators contain information about (A) policy options that affect them, (B) the recent trend,

and (C) the current status visualized as signal light. Further information on the feedbacks is provided by clicking
on the arrows (D) (Schulze et al., 2015).
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Fig. 2 lllustration of the feedback system. The state variables or indicators are plotted in black, investments and
their impacts on the state variables in grey. The state variables of agricultural production, environmental quality
and quality of life are derived from the spatially explicit configuration of the landscape elements (water,
agriculture, forest, settlement, fallow land and protected sites) represented by cells in a regular grid. Source:
Schulze et al. (2015)
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Four different illustrations of the possible conditions in the country of LandYOUSs. These
pictures are merged cartoons, in which every section illustrates the status of a specific indicator
of the country in a given round (see Fig. 3). These illustrations show various situations during
the game: High population density, high agricultural productivity, good environmental status
and sufficient monetary resources (upper row), or low population density and low or very low
agricultural productivity (lower row). Consumption changes from low (left column) to medium

and partly wasteful or high consumption (right column) (Schulze et al., 2015).
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Fig. 3 Illustration of the feedback, source: LandYOUs game

DEVELOPMENT AND RESEARCH ACTIVITIES

The game was translated into various languages, including Czech, Turkish and English. It
was tested by groups of students in Germany, Finland, Czech Republic, Cyprus, Turkey and
Nepal. From the beginning on, an online-questionnaire is added to the game continuously
collecting data. This questionnaire contains items such as: “I often play computer games in my

free time.”, “I am well informed about land use and land use change”. The results of the tests
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were collected by group discussions, reported by researchers to the steering committee and used

for further development of the game.

Project groups of pre-service teachers developed teaching units to include the game into
classroom teaching (Fig. 4). These units were tested and evaluated with university and with

school students, also with students in Science Camps during the summer holidays.

Video for Introduction to Discussion on relation between

. Playing :
Problemat |:|' > Sustainable |:|'> |:|' >| the game and the problem risen
ising Development LameE in the beginning

Fig. 4 Typical classroom arrangement of introducing LandYOUs into Grade 9 teaching.

The experinence of the players is tested with an instrument called “short scale on
motivation” (Wilde et al., 2009). This instrument allows to levaluate the three motivational
factors 1) relatedness, 2) autonomy and 3) competence and adds the factor cognitive load in
12 items. The items are combined with a Likert scale ranging from 1 to 5.

RESULTS

From the online survey we acquired a lot of data on the use of the game throughout our
activities. One important data is the use of the game, shown by the access of users to the website.
These data are counted regularly on the server. Raising data use shows a raising interest in the
game. One example of these events was a large fair of educational resources (the Didacta) in
February 2015. The game was advertised in a newspaper for teachers, and the numbers of users

rose dramatically after that event (Fig. 5).

The overall comments of students, who participated in the survey, are positive or very
positive (Fig. 6). It is obvious, that the game easily creates the “flow-experience” by challenging

the students to exceed the existing high-score.
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Fig. 5 User statistic on the LandYOUs server from May 2014 til April 2015

Frage: Das Spiel zu spielen hat mir Spalt gemacht

Frage: Ich hatte Bedenken, ob ich das Spiel gut...

Frage: Beim Spiel habe ich mich geschickt angestellt

Frage: Beim Spielen konnte ich wahlen, wie ich es...

Frage: Das Spiel war unterhaltsam

Frage: Ich konnte im Spiel viel selbst steuern

Frage: Ich glaube, ich war beim Spielen ziemlich gut
Frage: Wahrend des Spielens fiihlte ich mich unter...
Frage: Ich fand das Spiel sehr Interessant

Frage: Im Spiel konnte ich so vorgehen, wie ich es...

Frage: Mit meiner Leistung im Spiel bin ich...

Fig. 6 Results of questionnaire called short scale on motivation test (Wilde et al., 2009). The data show results
from 25 students in the age of 15-16 years. The mean values of answers on a 6point Likert scale are given, as
well as the standard deviation. 1: high agreement, 6: no agreement.

More data were recorded with participants from a research institute (n = 30) (Ammann
& Finger, 2014). The results give an overview on the use of the game by adults. As it was later
reported by the young players, the strategy of the algorithm behind the game is not easy to find
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out and creates a feeling of uncertainty among the adult players. Whereas the young players try
the game again and again, the older players were easier frustrated and half of them stopped

playing after 3 rounds (see Fig. 7).

Other results of that study indicate, that the design of the game is accepted — first we had
the impression, the figure “Prof. Landsteiner” is a bit too childish, but in the answers of the
players were no hints on that. The explanation tools are used by 50% of the players. The
connection between the game resources and the motivation of the players is described by Fig. 8.
Obvious is the “backwarded” correlation between motivation and the use of the game resources,
this means, the more motivation the player has, the more he or she is using the explanations and

the help hints.
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Fig. 7 Answers to the question “What did you dislike most?” (percentages of adult players, n = 30).

Overview on Motivation

Motivation

User Friendlieness Use of
Fonts, Color of Fonts, Game resources

Buttons, Color of the Game, (Help-Buttons and
Readability of Diagrames Frequency)

Fig. 8 Correlations between game elements and motivation. Yellow arrow: positive correlation, in brackets: not
significant. Blue arrow: strengthening the use of Game resources.

CONCLUSION

The game LandYOUs is obviously easy to play, is accepted throughout older and younger
players and challenges the players not to give up, but to try harder to solve the problem of being

pushed away from being a politician. The elements of the game are detected while playing

93



longer. When we take this game as an example for serious games, we cannot research the
amount of learning. However, we see a strong involvement of the players into the game, even
when the beginning experience is often not easy. This might be a clear hint that serious games

function as educational tools.
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THE IMPEMENTATION OF THE EDUCATIONAL PROJECT
“FEEL THE CHEMISTRY” IN JUNIOR HIGH SCHOOL
WITH STUDENTS WITH LEARNING DIFFICULTIES

KOPEK-PUTAZA Wioleta, NODZYNSKA Malgorzata

Abstract

The article presents the work of students in the educational project titled “Feel the
chemistry with chemistry.” Third grade junior high school students with identified
psychological and educational problems in learning took part in the project. The task which
interested students (cp. Bilek, 2012) was to find answers to the question: how to learn chemistry
in an attractive and interesting way? Throughout the project, a variety of ways of working were
used, including information and communication technologies.

Key words

Teaching method projects, students with learning disabilities, chemical reactions,
laboratory, ICT.

INTRODUCTION: THE JUNIOR HIGH SCHOOL PROJECT IN POLISH LAW

The reformed education system in Poland entered a phase in which, among others, more
attention is paid to students’ activity. One method of activation, introduced as an obligatory
way of working in the junior high school, under the Regulation of the Minister of National
Education of 20 August 2010, is the method of the educational project (project-based
education). Students are obliged to participate in the implementation of at least one project
during studying in junior high school. The project is defined as a team and planned action of

the students, aimed at solving a specific problem using a variety of methods.
WORK ON THE PROJECT

Problems solved within the framework of the project

Chemistry is a subject that is difficult for students (Janiuk & Dymara, 2003; Kopek-Putata,
2012; Nodzynska, 2004, 2006). Students taking part in the project had problems understanding
chemistry and had no motivation to learn it. Within the project, it was decided to find such
a tool for learning chemistry that would give the possibility to explain difficult chemical issues
(eg. writing and balancing chemical equations). Moreover, tools which would motivate students

to learn chemistry were also sought.
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Constructivism is considered to be one of the most effective teaching approach leading a
student through the path of personal understanding, which causes their maximum commitment
to learning and activation. In classes conducted in this manner, the students are enriched with

new concepts and use them better (cp. Skoda & Doulik, 2011).
PROJECT OBJECTIVES

Overall objective

Developing interests of young people in natural science and instilling in students the belief
that, with the adequate commitment and the use of Information and Communication
Technologies (hereinafter ICT) (cp. Bilek, 2010; Starkova et al., 2014; Starkova & Rusek,
2015), learning chemistry is not difficult and can be interesting.

Specific research questions
How to learn chemistry in an effective and attractive way?
How to facilitate learning chemistry for students with learning difficulties?

Will the use of ICT tools by the student and the teacher help in making learning chemistry
both fun and effective, and will it change the student attitude and self-esteem?

IMPLEMENTATION OF THE PROJECT

Third grade junior high school students participating in the project had difficulty learning
and experienced educational failure related to it. After consultation with the educator and school
psychologist, the teacher of chemistry together with students set a range of interesting topics
which could be covered during the project. The students chose topics that interest them
(chemical equation, chemical laboratory), which have become the subject of the project (cp.
Bilek & Machkova, 2015; Rusek & Becker, 2011). The initial objectives of the project were
jointly discussed at the first meeting with the students. They had the opportunity to express their
views on this issue and propose the best and most interesting ways to implement the project. At
this meeting, a preliminary schedule of meetings was also prepared, so that it is optimal for the
whole team. The project included both theoretical and practical elements (using traditional and
modern ways of working including ICT). On the following classes, the tasks were being carried

out according to the schedule.
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As part of the work on the project, 20 meetings of students and the teacher were held.
During the first meeting, it was discussed what causes problems for students in studying
chemistry, what is of interest to them and what they would like to work on. Then the students
familiarized themselves with the project-based work and completed a contract. From the 2™ to
the 17" meeting, the project was being implemented (students worked using traditional and
modern ways of working including ICT). The 18" meeting constituted a reflection of students
and choosing the most interesting classes in their opinion. The 19" meeting was a rehearsal
presentation (made and presented using ICT), and 20" a proper presentation (made and
presented using ICT). The students have worked on the project for 8 months. Between the 18™
and 19" meeting, the students independently prepared a presentation showing their work in the
project, which they then presented at the two subsequent meetings. The presentation also
included a discussion of selected students’ ways of working and practical exercises both with
the use of ICT.

DESCRIPTION OF ACTIVITIES

The subject of the project was independent student work in two blocks of classes according
to their previously indicated preferences. On each class, the students worked on the basis of

diverse ways of working, tailored to their individual skills.

Individual meetings were carried out according to the following plan:

e introductory activities of the teacher (among others, reminding the objective of the
class) - it was a necessary exception to the usual rules of work in the project, but it was
due to the dysfunctions of the students,

e proper part of the class, during which students worked on particular issues through
a variety of ways of working,

e self-esteem of students regarding individual classes.

As part of this educational project, the students used the following ways of working; they

worked with:

e descriptive text, (way of working with the traditional group),

e PC applications PhET: Reactants, Products & Leftovers, PhET: Balancing chemical
equations, ChemTutor, Latenitelabs, (way of working with groups using modern ICT),

e interactive whiteboard, (way of working with groups using modern ICT),

e static drawings, (way of working with the traditional group),
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e model computer animations, (way of working with groups using modern ICT),

e heuristic talk with elements of the lecture, (way of working with the traditional group),
e educational film, (way of working with groups using modern ICT),

e laboratory manual, (way of working with the traditional group),

e experiment demonstration, (way of working with the traditional group),

e individual experiment performed by the student (way of working with a group of

modern).

The classes were grouped thematically. Each topic was carried out using two different
techniques. The students were asked to choose the technique which made them more curious
(motivated to learn), but also the one which allows for a better understanding of the issue.
Discussion on the usefulness of each technique to learn chemistry took place after each class.
In addition, at the end of the project, all the presented techniques were evaluated. Such an
evaluation of the teaching-learning tools develops in students self-awareness and responsibility
for their own learning (cp. Rusek, 2015). It also allows, in the longer term, for an individual

search of tools helpful in independent learning.

PRESENTATION OF THE PROJECT

After working using all didactic means, within individual blocks of classes, the students
made their choice of the most interesting way of working in order to present the tools and issues

to classmates, the head of the school and teachers.

During the presentation, the students independently introduced the ways of working which
they used in the class, a place where one can find the used simulations and they showed how to
use these ICT tools (they balanced the chemical reaction equation and conducted an exemplary
experience). They also presented their preferences — from most to least interesting ways of

working (Fig. 1, Fig. 2).

SPOSOB PRACY NA ZAJECIACH __ OCENA
Praca z tekstem 1 (i) 3-4°.5 =86
Praca z komputerem 1.2-8-°4 5 @
Praca z tablicg interaktywng 1:2-3:-4 CS) 6
Praca z rysunkami statycznymi 1523 @) 5= 6
Praca z animacjami komputerowymi 1.°2-3-°4 6) 6
Praca z instrukcjg stowng nauczyciela 172 (3) 4 S5 6
Praca z programem komputerowym 1-253--"4:=5 (6)

Fig. 1 Preferences in the block of chemical reaction equation
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SPOSOB PRACY NA ZAJECIACH OCENA
Praca z filmem 1725
Praca z instrukcja stowng nauczyciela 1 CZ)
Praca z wirtualnym laboratorium 1
Praca z tekstem @
1
1

Doswiadczenie wykonywane przez ucznia
Doswiadczenie wykonywane przez nauczyciela

WIwlwlwlw|w
U‘IU‘I\U“U‘I:U“Q

@) (@) |

RN BN B B = =

Fig. 2 Preferences in the block of chemical laboratory
ASSESSMENT

At the end of the presentation, the students asked the teachers to assess their presentation
by means of a sheet from the project documentation (developed by the school coordinator for
the project-based method). In addition, on their own initiative, they asked the students-
recipients of their presentation to show the thumbs up (meaning yes) or down (meaning no) to
assess their interest in the presentation. From the teachers, the students, despite the diagnosed
educational difficulties, got 79 out of 100 points possible to get. Given the visual assessment of
students, thumbs up predominated (approximately 75% of the audience). After the presentation,
some recipients asked the speakers to repeat the web addresses where they can use the presented

applications.

In the summary of the work on the project, the students, among others, assessed their work
using a sheet from the project documentation (developed by the school coordinator for the
project-based method) receiving 26 points out of 30 possible, and they expressed verbal

reflections on participation in the project.

Success of the project was additionally reflected in the change of the attitude of students to
learn natural sciences — which translated into concrete actions in the form of taking effort and
achieving a higher final grade than expected, not only in chemistry but also geography. This
was due to an increase in students’ motivation (cp. Held & Lipthay, 1992, p. 414), faith in their

abilities and self-esteem.

CONCLUSIONS

During the implementation of the project: optimal ways of working were found (using
ICT), the learning difficulties of students were minimized, as well as the self-esteem of students

and belief in their own abilities were raised.
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An undoubted success was also the interest in the presented issues and ways of working
(especially using ICT) among students, as well as the curiosity in this subject and smile on the
lips of the head of the school.

The use of modern ways of working based on ICT, allows for interesting and effective
teaching-learning chemistry as evidenced by the interest of the participants involved in the

project, the high evaluation of teachers as well as questions from the students up audience.
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POSSIBILITY OF USE OF DISC DIFFUSION METHOD IN
INQUIRY-BASED TASKS

PAVLASOVA Lenka

Abstract

Disc diffusion method is a basic method for testing susceptibility of bacteria to antibiotics.
The principle consists in placing antibiotic discs onto agar plates that have already been
inoculated with selected sample of bacteria. The plates are then incubated overnight. After
incubation, the zones of inhibition surrounding the antibiotic discs can be seen. In school
conditions the nonpathogenic bacteria isolated from environment can be used very well for this
test. If teacher chooses antibiotics with different mechanism of effect, students can after the test
easily find out that each antibiotic has variously strong effect to one species/strain of bacteria.
This effect depends on metabolism and composition of bacteria. In the same manner the
susceptibility of other microorganisms, e.g. yeast or mould, can be tested. In this case, students
can see no inhibition zones on the agar plate and can find out that antibiotics have no effect on
yeast or mould. Experiments described in this paper can be used in inquiry-based education
tasks.

Key words

Disc diffusion method, susceptibility of bacteria, antibiotic disc, inquiry-based school
project.

INTRODUCTION

Disc diffusion method is a basic method for susceptibility testing of bacteria to antibiotics
(Urbaskova, 1998; Washington, 2012). The principle consists in placing antibiotic discs onto
agar plates that have already been inoculated with selected sample of bacteria. The plates are
then incubated overnight. After incubation the zones of inhibition surrounding the antibiotic

discs can be seen (Fig. 1 and 2).

This method can be used in school conditions in laboratory exercises (Pavlasova, 2014b)
as well as in project-based education. Use of this scientific method can enrich offer of labs in
microbiology, which are very often reduced only to microscopic observation of

microorganisms.

There are some other interesting instructions with the theme of microorganisms or
antibiotics available that can be recommended for use in schools (e.g. Deutch, 2001; Kadlecova
& Pavlasova, 2016; Metelkova & Hlavackova, 2014; Pavlasova & Tarabova, 2010; Serafini &

Matthews, 2009).
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Fig. 1 and 2 Agar plate with antibiotic disc at the beginning of the test (left) and after 24 hour incubation (right).
An inhibition zone can be seen around the antibiotic disc (right).

TASK FOCUSED ON SUSCEPTIBILITY TESTING OF MICROORGANISMS TO

ANTIBIOTICS

The task connects inquiry-based science education with microbiology teaching. This is
very important in inquiry-based science education to let students complete the whole research
cycle, if it is possible in the particular task: identification of scientific problem, creating
questions, designing and following procedure, formulation explanation of the findings, making
conclusions and communication of the results to other students. Designed task is quite simple
and allows the students to work relatively independently. Particular phases of students’ and

teacher activities are described below.

Instruction on work safety and research method

Teacher must instruct students before they start working. This is very suitable to use
nonpathogenic microorganisms isolated from environment (e.g. from fingers of students, tables,
computer keyboards etc.) in school conditions. In case of yeast and moulds we can utilize those
which are used for food purposes (food yeast, food moulds from cheese). Teacher also gives
students basic instruction about the disc diffusion method, laboratory equipment and way of

using it.

Organization of students work

Working in groups is recommended. Each student or each group of students decide what
they want to examine, if they want to test susceptibility only of bacteria, or also of yeast or

mould.
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Formulation of research questions or hypotheses

Students formulate simple research questions such as: “Have antibiotics an effect on
bacteria?”, “Have antibiotics the same effect on different species of bacteria?” or “Have
antibiotics an effect on yeast and mould?”. Another possibility is to formulate hypotheses which

are answers to research questions.

PROCEDURE

The whole task lasts three weeks and thus can be implemented to usual school instruction.
In the first lesson students contaminate their Petri dishes by microorganisms from environment.
After one week incubation they can recognize a lot of species of them (Fig. 3). They choose
some interesting colonies and they inoculate new Petri dishes with them. One week later, they
obtain pure cultures of microorganisms (Fig. 4). They spread one pure culture to each Petri dish
with Mueller Hinton agar and they place antibiotic discs onto agar. Agar plates are incubated
overnight at room temperature and then students can evaluate zones of inhibition around

antibiotic discs (Fig. 5, 6 and 7). They can answer research questions or verify the hypotheses.

Fig. 5, 6 and 7 Results of the susceptibility test: bacteria on the left (clear inhibition zones caused by several
types of antibiotics ), yeast in the middle (no inhibition zones) and mould on the right (no inhibition zones).
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OUTPUT AND PRESENTATION OF THE RESULTS

Clear communication of experiment results is very important part of inquiry-based tasks.
Output of this activity can have several forms: a powerpoint presentation, a poster, an oral report
accompanied by exhibition of agar plates or completed working sheet pre-prepared by teacher.
Following discussion is also recommended. Teacher can provoke this activity by asking
questions: “Why does doctor prescribe another type of antibiotics to each disease?”” or “Why
doesn’t a doctor prescribe antibiotics to every disease?”. These questions make connection of
this task with everyday experience of students. They can be used also in the beginning to

improve motivation of students for joining the activity.

EVALUATION OF THE TASK

Evaluation of the task by the students themselves and by teacher is the last activity. It can
be realized in several levels (see also Pouchova & Pavlasova, 2010). Ways of evaluation must
be thought out before the start of task and students should be informed about them and, even
better, they could participate in their proposal. In this task following parameters can be
evaluated: ability to formulate research question, accuracy during making laboratory tests,
ability to answer research questions and make conclusions, communication of result!, quality

of output, work and activity of each student and group.

CONCLUSION

The task described above aims to be a contribution to extend the offer of practical activities
in microbiology at schools. Particular tasks were successfully tested on pre-service biology
teachers and they are currently permanent part of course Microbiology at Faculty of Education,

Charles University in Prague.
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IMPLEMENTATION OF STATISTICS INTO BIOLOGICAL
WORKSHEETS

HYBSOVA Aneta

Abstract

British biology textbooks are using interdisciplinarity between biology and statistics. This
article shows few task from British biology textbooks to illustrate way of implementation of
statistics into biological curriculum. British students are learning biology in the context of
practical problems, not only with the concepts of descriptive statistics, but also with the methods
of inductive statistics.

Key words

Working sheets, teaching, statistics, biology, statistical literacy.

INTRODUCTION

Nowadays crisis of natural science is discussed. The questions How to motivate students?
or How to get students to really understand the material not just pass tests? is getting more
acute. One of the possible solution could be project-based learning (Blumenfeld et al., 1991).
Through project-based education student investigate and seek resolutions to problems, they

acquire understanding of principles. This way of learning helps them positive criticism.

Project-based education is not a new concept, however it is not fully implemented in classes
in the Czech Republic. One of the problems of its implementation is the long time for project
preparation because of its complexity. There are not many prepared materials on the internet as
in foreign countries. For example, there are many worksheets for project-based education on
wide range of topics ready on the web®. These worksheets are followed by description of the
whole process of the project. There is instruction for teachers and for students described.

Therefore teachers have complex material for project-based education.

Using worksheets in project-based education can be very motivating especially if
interdisciplinarity is used. Nowadays, an implementation of Math and statistics into natural
science is very important (Brown, 2014). This paper represents a British approach of

implementation statistic into biological textbooks and working sheets in a context of developing

! See for example www.lessonplanet.com
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phenomenon of statistical literacy. Statistical literacy is defined by Gal (2000) as people’s
ability to interpret and critically evaluate statistical information and data-based arguments
appearing in diverse media channels, and their ability to discuss their opinions regarding such

statistical information.

TYPES OF STATISTICAL LITERACY

Hybsova (2015) described three types of statistical literacy of teachers of natural sciences,

i.e. Citizen common knowledge, Research knowledge and Didactics knowledge.

Citizen common knowledge is necessary for understanding of socio-political situation in
his/ her country. Each citizen should understand to information about policy, economy and
social affairs that are presented in media every day usually using numbers (e.g. mean of wages,
estimation of inflation rate, etc.).

Research knowledge helps teachers to study the latest trends in their field. Specific
statistical terminology is used for description and demonstration of the results of any

experiments in books and scientific papers.

Didactics knowledge of statistics can be used by teacher in a class in many ways. Teacher
of nature science makes experiments to explain student a validity of global principles. During
this evaluation of the examples teacher get data, which is necessary for further analysis and
interpretation. This mechanism should be demonstrated students because it is a practical usage
of interdisciplinary of math into natural sciences. In another cases is possible to compare results
of students and indicate the differences of those that can help to students realize that every fact
presented in a textbook come from researches and that is very long process with specific rules.
A next important role of the teacher is his/her support of the integration of various scientific
disciplines such as mathematics and science, which firstly enriches students in several
disciplines and helps to create a comprehensive knowledge and skills that allow generalizations

and applications in other fields.

This abilities are very important also in biology education for so-called scientific
investigation (Brown, 2014) or also for Inquiry-based science education (Janstova et al., 2014).

STATISTICS FOR BIOLOGICAL WORK SHEETS

Students have to learn usually a large number of terms in biology and they are subsequently
examined by so-called blind map in Czech curricula system. Therefore nature science subjects

are very unpopular because of its theoretical framework. Experts agree that it would be better
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activate students in learning process. There are several concepts how to do it, e.g., IBSE or
Project based education (Janstova & Rusek, 2014). Both concepts can use worksheets in
teaching process. Also worksheets can motivate students to learning natural science because
they know that their role is not merely “parroting” the knowledge if the task requires their own
involvement. Blumenfeld et al. (1991) wrote that prevalence of low-level tasks contributes to
students’ lack of understanding of content and proces and poor attitudes toward learning and
schooling. Reading from charts and ability to work with data is comprehensive tool that
includes more complex tasks requiring higher cognitive thinking what can support internal

motivation of students.

The learning tasks in Czech textbooks were reviewed by Ceskova & Lokajickova (2014)
with perspective of cognitive level of tasks and questions in Czech textbooks. Authors of Czech
biological textbooks do not use high cognitive level tasks. Therefore there is any charts or tables

in contrast of British ones.

Creating quality worksheet to activate students is long process which requires all three
above described types of knowledge. For inspiration there are two of many examples of usage

statistics in worksheets tasks of British textbooks:
1) Higher biology for CfE (Torrance, 2012)

Except many tables and charts this textbook also contains appendixes focused on statistical
concepts. It explains for example box plot — with median, upper and lower quartile. Also there
is a comparison of boxplots and explaining what are differences between groups shown by these
boxplots. So authors of this text book explain descriptive statistics in Appendix 2. Normal
distribution with standard deviation, mean is explained in Appendix 3. There is also explained
what means concept of significant difference. So they begin inductive statistics also.

2) A2-level Biology (Burrows, 2012)

Also the second textbook contains lot of charts and tables. This book is introduced by
chapter How science works. In this chapter students learn what is testing of hypothesis and how
to collect data and handle with it. Several statistical concepts are explained on exact topics in
book. This textbook contains worksheets with statistical overlaps. For example Unit 4 section
3 is followed by exam-style questions which contains worksheet for students — examples of

exercise are shown in Fig. 1 and Fig. 2.
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Fig. 1.1 shows the average DNA content of a group of cells that are
undergoing meiosis.

A

Number of Chromosomes

S

0 10 20 30 40 50 60 70 80 90 fime thours)

Fig. 1.1
(i) When in Fig. 1.1. does interphase take place? Explain your answer.

(ii)) How long does it take for all of the cells to have completed meiosis |1?

(iii) Describe the events that take place during meiosis |.

f In your answer, you should make the correct sequence of events clear.

(iv) What is happening to the cells between 55 and 75 hours?

Fig. 1 Example of Understanding to chart in Burrows (2012) on page 133

Fig. 1 shows exercise on understanding to chart. Students has to know what is meaning of
chart and they have to explain following questions (also on Fig. 2). Its answering requires
understanding to drawing conclusions from data and also students’ independence of thinking
what requires higher cognitive level in meaning of Tollingerova (1987). In Fig. 2 students have
to calculate chi-square test that is an advanced statistical skill. This examples are only two of

many in the cited British text books (Burrows, 2012; Torrance, 2012).

Of the 272 children in this study, 130 were boys and 142 were girls.
61 of the boys and 70 of the girls had haemophilia.
A chi-squared test was used to analyse the results.

Calculate the chi-squared value (2) for this study.

O = observed result

_ 2
y2 = Z (O-E) E = expected result
E -
> =the sum of...
degrees of freedom =n -1 n = number of classes

Use your calculated value of y? and Table 3.1 to determine whether or not the
difference between the observed and expected results is significant.

Degrees of Probability (p)
freedom | 0.50 | 0.20 | 0.10 | 0.05 | 0.01 | 0.001
1 046 | 164 | 2.71 | 3.84 | 6.64 | 10.83 | Table 3.1
2 1.39 | 322 | 461|599 | 9.21 |13.82
3 237 | 464 | 6.25 | 7.82 | 11.34 | 16.27

Fig. 2 Example of Chi-square calculating in Burrows (2012, p. 134)

110



Interesting is that there is no explanation of chi-square test before this worksheet. So

students has to learn what chi-square is just in this task.

CONCLUSION

Statistical literacy is developed mainly in Western European countries except Great Britain.
Analysed British textbooks contains many statistical concepts except inductive statistics.
Therefore students can learn concepts of descriptive statistics as mean, mode and quantiles and
also concepts of inductive statistics as hypothesis testing in biological curriculum. This
implementations of statistics into biological textbooks and worksheets is related with statistical

literacy of teachers because teachers are people how creates learning materials.

Implementation of statistics into Czech textbooks and Czech worksheets will take long
time. The good news is that Czech teachers can inspire in analysed British textbooks. There are
many biological tasks supporting statistical literacy. This paper shows only two of them to
illustrate how implement reading from charts and others abilities related to statistical literacy
into biological curriculum. Despite Czech teachers has this inspiration from British textbooks
there is another problem. Implementation of statistics into worksheet requires citizen common
knowledge and didactics knowledge of statistics as it is mentioned above. So the first step is to

learn teachers of natural science to statistical literacy on universities like a part of their curricula.

Acknowledgement

This study was supported by a project by GA UK No. 341115.

REFERENCES

Blumenfeld, P. C., Soloway, E., Marx, R. W., Krajcik, J. S., Guzdial, M., & Palincsar, A. (1991).
Motivating project-based learning: Sustaining the doing, supporting the learning. Educational
psychologist, 26(3—4), 369-398.

Brown, C. R. (2014). The Effective Teaching of School Biology. Routledge.

Burrows, C. (2012). A2-level biology forOCR: Student book. UK: Coordination Group Publications.
ISBN 978-1847627902

Ceskova, T. & Lokajickova, V. (2014). Learning Tasks in Science Instruction and Textbooks in the
Czech Republic: A Comparative Review of Research Methods. In ECER 2014.

Gal, L. (ed.), (2000), Adult Numeracy Development: Theory, Research, Practice. Cresskill, NJ: Hampton
Press.

Hybsova, A (2015). Statistical literacy in teaching of Natural Science. In: Oliveira, H., Henriques, A.,
Canavarro, A. P., Monteiro, C., Carvalho, C., Ponte, J. P., Ferreira, R. T., & Colago, S. (Eds.).
Proceedings of the International Conference Turning data into knowledge: New opportunities for
statistics education. Lisboa (pp. 112-113). Instituto de Educagdo da Universidade de Lisboa.

111


https://is.muni.cz/osoba/237142

Janstova V., Pavlasova L. & Cerny J. (2014) Inquiry based practical course focused on proteins. In: M.
Rusek & D. Starkova (Eds.). Project-based Education in Science Education XI., Praha (pp. 40-45).
Praha: Charles University in Prague, Faculty of Education. WOS:000350024400006.

Janstova, V. & Rusek, M. (2014). Ways of Student Motivation towards Interest in Science. In M. Rusek,
D. Starkova & 1. Metelkova (Ed.), Project-based Education in Science Education XI., Praha (pp.
28-33). Praha: Praha: Charles University in Prague, Faculty of Education. WOS:000357160200003

Tollingerova, D. (1987). K teorii ucebnich ¢innosti. Praha: SPN.
Torrance, J., & Fullarton, J. (2012). Higher Biology for CfE. London: Hodder Education.

CONTACT ADDRESSES

Ing. et Ing. Aneta HybSova

Biology & Environmental Studies Department
Faculty of Education

Charles University in Prague

M. Rettigové 4

116 39 Praha 1

e-mail: anetahybsova@gmail.com

112



HEALTHY MENU ACCORDING TO STATISTICAL RESULTS

IVAN Mati§, SULCOVA Renata

Abstract

Topic of the project is healthy lifestyle with a focus on the importance of natural
compounds in nutrition (qualitative analysis, nutritional value of food). The project uses the
integration of mathematical statistics and issue of healthy nutrition and healthy lifestyle. The
expected product of the project will be proposals of healthy menus with presentation of
students’ research teams.

Key words

Healthy diet, lifestyle, statistic methods.

INTRODUCTION

Today’s lifestyle together with social and technical advancement gives us not only many
advantages but also disadvantages. All the negative factors that influence human health are
commonly known as diseases of affluence. The causes for diseases of affluence are excessive
and permanent stress, irregular physical activity, overconsumption of food, alcohol and
tobacco, consumption of high fat and high sugar food and processed food. Healthy lifestyle and
health care highlight the prevention of these factors (Ezzati et al., 2005).

Due to the development of lifestyle in today’s society we have to educate pupils and
children of pre-school age to be mindful of their health. Pupils should be able to understand the
importance of protecting and developing their physical, psychical and social health. They
should include this knowledge into their value systems (Lechova et al., 2013). These general
aims can be achieved by e.g. interdisciplinary science education project focused on the

importance of heathy food using chemistry and mathematics.

PROJECT: GOALS, MOTIVATION AND PRACTICE

The main goal of the project is not to teach about chemical structure or description of the
basic components of healthy diet. The aim is more or less for pupils to learn about presence of
these components in different kinds of food and to develop their skills, knowledge and habits
about the importance of good health and healthy diet. Similar themes like Colourful menu
(Simek, 2013) or Breakfast — The breakfast habits of the Finnish Youth (Kiiskinen & Asunta,
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2013) and many others were described in interesting proceedings during previous conferences

about project-based education. The goals can be divided into two categories (see Tab. 1):

Tab. 1 Project goals

Knowledge and skills Competences

concepts: healthy diet, healthy lifestyle creative thinking, independence

comprehension of heathy diet, finding sources of basic | cooperation and teamwork
components of healthy diet

creating statistical charts and graphs assertiveness, self-expression, respect for opinion of
others
rules for healthy menus searching for, working with, gathering and

categorizing information

The project is designed for high-school students. These students have advanced knowledge
in organic chemistry, biochemistry and laboratory skills already. They also know the basics of
statistics thus they are able to create statistical tables, graphs and charts. The project can be
adjusted for younger pupils in a simpler variant. In our case we use two lessons in the motivation
phase, three lessons of chemical laboratory practice and the final lesson for presentation of

results and products and their evaluation (see Tab. 2):

Tab. 2 Project time-schedule

Time-schedule - lessons Content of lessons

Two weeks before beginning Choice of the topic for project.

One lesson Short motivation to collect labels from food.

One week later. Brainstorming on the topic. Creation of Mind Maps.

Second lesson — motivation phase Discussion about conceptual categories.

Three lessons of chemical laboratory practice Searching for suitable experiments and their practical
presentation to the other teams.

Final lesson — discussion and evaluation of the project. | Presentation of the products made by the research
teams, self- and inter-evaluation

Before the start of project-oriented instruction, students have to choose the topic and the
teacher has to motivate them for their original solutions. During a short time the students collect
the labels from different kinds of food that they consume throughout the day. After
approximately two weeks we can use method of brainstorming that can result in creation of
Mind Maps (Buzan, 2012). During this process the students graphically symbolize logical
connections and develop skills in collecting statistical data. Students work in research teams
that do not change their composition during the whole project. Cooperation in groups can help

the pupils to gain skills in social and interpersonal competencies (Kasikova, 1997).
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The pupils chose the concept of healthy diet for the brainstorming method. After
15 minutes they acquired many concepts, so they could divide them into categories which the
students created themselves. This task led them to creation of a Mind Map. Then the concepts
of the individual categories were written on the blackboard, so the students could discuss their
results with other research teams. The conceptual categories of research teams are shown in the
Tab. 3.

Tab. 3 Conceptual categories

RESEETED Conceptual categories
team
1. animal products, plant products, lifestyle
2 healthy food, unhealthy food, lifestyle
3. protein sources, carbohydrate sources, lipid sources, vitamin and mineral sources
4 protein-rich food, saccharide-rich food, fatty food, dietary fibre (according to food labels)

The discussion about the conceptual categories among the research teams led to another
task — to place the concepts of one team to the categories of the others. These activities develop
communicative skills and social and personal competencies. Also this task can motivate

students for the next phase of the project (Tomkova et al., 2009).

During the experimental phase of the project the students were divided into three groups
and were given several tasks connected to one of three basic component groups of food
(saccharides, proteins, lipids). This activity emerged from results of the brainstorming activity
used in the motivation phase. The students were working in the same research teams as before.

Tasks for students — see Tab. 4:

Tab. 4 Tasks for the research teams

Task No. Tasks for individual research teams
1. Find out the importance of your food component for human organism (use information sources,
literature and food labels)
2. Statistically evaluate the content of your food component in different kinds of food
3. Search for experimental proofs of your food component in the food
4. Discuss the results with other members of your team, but also among the teams and cooperate with

them during the creation of the result.

Materials for the first task could be obtained from the teacher (GDA table — see Tab. 5) or
from the Internet search. In the second task they could use the collected food labels. Solving

the third task the students used the web portal www.studiumchemie.cz (Smejkal et al., 2009).
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The fourth task required the use of common office supplies. The third task was limited by the

equipment of the school laboratory.

Tab. 5 GDA Guideline Daily Amounts (selected from EURODIET: Core report)

Component GDA for adults Component GDA for adults
Fats upto70g Proteins 50¢
Saturated fats upto20g Dietary fibre atleast25g
Saccharides 270 g Sodium (Salt) up to 2.4 g (69)
Sugars upto 90 g Calories 2000 kcal

Chemical practice — experimental proofs

After making choice about the experiments the students were supposed to try the
experiment in the team and then to present it to the other teams. For the proof of lipids the

researchers chose the experiment with the diazo dye SUDAN Il1I (see Fig. 1, 2). To prove the

presence of saccharides one of the research teams chose the Fehling’s test (see Fig. 3).

Fig. 1-3 Results of student experiments with fats and saccharides.

The second team decided to prove content of starch in different types of foods using the
Lugol’s iodine (see Fig. 4). To prove the presence of protein in the food (yoghurt, egg white

and bread), the students chose the Biuret test (see Fig. 5).

Fig. 4-5 Results of student experiments with starch and proteins.
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Project product creation and presentation

In the final phase of the project the research teams cooperated in creation of results. There
were posters (see Fig. 6) and PowerPoint presentations. During the first task in experimental
phase the students created a chart (see Fig. 7). For the creation of the chart the students used
their basic statistical skills. The healthy menus created as the project solution were also included
in the presentation and the poster. The menu reflected strongly the interests of the students (e.qg.
menu for sportsmen, weight reduction menu, etc.). Poster also included the photographs of
students. The teams had chosen two representatives for presentation the results followed by

discussion about the healthy lifestyle. Poster now decorates the notice-board in the school.

GDA

m Proteins

u Fats

m Saccharides

Dietary fibre

Fig. 67 Poster and chart created by the students.

CONCLUSION

Up-to-date topic healthy diet is not systematically implanted into the high-school
curriculum. That is why the project-based education of this topic is very suitable. The students
can gain many skills in the field of chemistry in everyday context and the protection of human
health, but also the skills in the field of project management. Students created their own original
menus according to their statistical processing of data concerning healthy diet. Simultaneously,
the students can comprehend the importance of interdisciplinary connections among chemistry,
mathematics biology and other sciences.
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MIKROORGANISMY V AKCI!
MICROORGANISM IN ACTION!

JANICKOVA Adridna, SVATONOVA Jana, BALLOVA Jana,
LUSTINCOVA Lucie

Abstract

Already several thousand years ago, our ancestors had the chance to meet products of
alcoholic fermentation. The aim of the project is to uncover the history and present production,
the positives and negatives of production and consumption of alcoholic beverages. A stress is
emphasized on the basis of fermentation, on the awareness of traditional approaches, changes
in a production and the use of alcoholic beverages in the Czech Republic. Students should
evaluate technology with a focus on the consumption of alcoholic beverages and look for
alcohols use in other areas. Student’s task is output in the form of student’s conference and
contributions to a school magazine.

Key words

Fermentation, microorganisms, alcohols, student’s project, cooperation.

UvVoD

Cilem Zzakovského projektu rozdéleného na n¢kolik dil¢ich aktivit je prostfednictvim Skolni
konference a ptispévki do $kolniho Casopisu prezentovat pozitivni i negativni souvislosti
fermentaCnich procesii vyuzivanych zejména v potravinaiském prumyslu pii vyrobé
alkoholickych napojii. Pii praci na projektu je kladen diiraz na spole¢nou aktivitu zakd. Zaci by
se mé&li ucit spolupracovat, vyhledavat v riznych zdrojich, samostatn¢ si planovat praci
a tvofivym zpusobem zpracovat vysledky svého snaZeni (Bilek & Machkova, 2014; Rusek &
Dlabola, 2013). Dalsim cilem je rozvijet komunikac¢ni schopnosti zaki, posilovat
mezipfedmétové vztahy, uvédomit si disledky konzumace alkoholickych napojt 1 dileZitosti

produktt fermenta¢nich procest ve véde, prumyslu i domacnostech (Volna a kol., 2014).
FAZE PROJEKTU

Projekt jsme rozdé€lili dle Ganajové a kol. (2010) do nésledujicich fazi:

1. Piipravna,
2. Realizacni,

3. Hodnotici.
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Pripravna faze

Vytvotime velky banner, ktery umistime na viditelné misto (napt. nad vchod do Skoly). Na
banneru bude nadpis projektu ,, Mikroorganismy v akci!“, dale informace o tom, ze se jedna
0 vyzvu pro zaky, aby ve skupinach piipravili pro Skolni i mimoskolni vefejnost informace
0 pozitivech a negativech produktii fermenta¢nich procest, pfedevs§im etanolu a alkoholickych
napoju. Tymy, které uspéji se svym navrhem, budou vybrany k ptipravé prispévka na skolni
konferenci a do Skolniho casopisu a budou za svou praci odménény. Tento banner bude
podpofen jesté nasténkou s podrobn€j$imi informacemi a hlaSenim Skolniho rozhlasu, kde se
Zaci také dozvédi ¢as a misto setkani zdjemcii o zpracovani svych piispévki na dané téma. Zaci
se dozvédi, Ze jednotlivé navrhy i jejich realizovanou podobu bude hodnotit odborna porota. Ta
vybere nejlépe zpracované prispévky (prezentace na Skolni konferenci a souvisejici texty pro
Skolni ¢asopis), které pak budou odménény vécnymi cenami a moznosti jet na vylet. Drobné
véené ceny dostanou vSichni aktivni Uc€astnici a dostanou také jednu znamku vybornou

v pfedmétu chemie.

Rozdéleni do skupin

Zaci se rozdéli do skupin po tiech aZ péti osobach. Jednat se bude o Zaky 9. ro¢nikd ZS
nebo odpovidajicich a vy§Sich ro¢niki gymnazii. Kazda skupina navrhne téma svého piispévku
souvisejiciho s ustfednim tématem. Téma mulze byt pfedem diskutovano s vyucujicimi,
odborniky z praxe, vefejnosti atd. Proto je tfeba navrhnout dostate¢ny ¢as mezi vyhlaSenim
aktivity a terminem odevzdavani navrhd. Doba trvani musi byt uzptisobena ¢asové naro¢nosti

projektu.

MozZné navrhy prispévki jednotlivych skupin:
1. SKUPINA — Za chemickym tajemstvim alkohold...
Témata:

Co (ne)vime o alkoholech:

Zaci si samostatné nastuduji problematiku alkohold, zamé&i se zejména na jejich
chemickou podstatu (charakteristika, vlastnosti, reakce, pfiprava, vyroba, zastupci).
Nastudovanou problematiku zahrnou do prezentace na konferenci a do textu ¢lanku pro $kolni

Casopis (viz napi. McMurry, 2007).
Forma zpracovani: prezentace, poster, clanek.
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Reaktivita alkoholu:

V laboratornim cviceni se zaci prakticky, pod vedenim zkusenych pedagogii, blize seznami
s alkoholy ajejich reaktivitou (dikaz etanolu, frakéni destilace, oxidace alkoholu,

esterifikace...), (viz napt. Marecek & Honza, 2000).

Forma zpracovani: laboratorni prace, pracovni listy jako postery pro konferenci a texty pro

Skolni Casopis (napf. propojeni experimentl s riznymi oblastmi védy, postiehy zaki atd.).
2. SKUPINA — VYROBNI PRUZKUMNICI
Témata:
Historie vyroby alkoholt:

Zaci navstivi muzeum, které se uplné nebo ¢astecné vénuje tématice nékteré potravinaiské
technologie (napi. cukrovarnictvi, lihovarnictvi, pivovarnictvi atd.). Z literatury zjisti, jak se

ménily zpisoby vyroby etanolu v prubéhu dé&jin a k ¢emu se tento alkohol vyuzival.
Forma zpracovani: prezentace s fotografiemi pro konferenci, ¢lanek do Skolniho €asopisu.
Aktualni produkce v CR:

Zaci zmapuji, jaké druhy a znacky alkoholickych napojii se prodavaji v jejich okoli.
Navstivi nejblizsi pivovar/lihovar nebo palirnu. Zjisti, jakym zplsobem se etanol vyrabi (viz
napt. Science WORLD, 2015).

Forma zpracovani: prezentace s fotografiemi aschématy pro konferenci, ¢lanek do

Skolniho ¢asopisu.
Vlastni vyroba alkoholu:

Zaci provedou zkvaseni ovocné §t'avy nebo cukerného roztoku. Po dostate¢ném nakvaseni
prokdzou piitomnost etanolu zpisobem, ktery predtim disledné nastuduji a zkonzultuji

s u¢itelem (viz napf. Skoda a kol., 2006).

Forma zpracovani: popis pokusu s fotografiemi, videem ¢i ukédzkou produktu pro

prezentaci na konferenci, ¢lanek do Skolniho ¢asopisu.
3. SKUPINA — PRIPIJIME NA ZDRAVI?2?
Témata:

Alkoholy v lidském téle:
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Zaci se pokusi z biologického hlediska vystihnout piisobeni alkoholickych napojti na lidsky
organismus. Postupné se pokusi vyjadrit zmeny, které se v lidském téle odehraji po konzumaci
alkoholického néapoje a zamysli se, zda je vhodné tyto latky konzumovat (viz napt. Molnarova,

2015).
Forma zpracovéani: prezentace na konferenci a clanek do skolniho ¢asopisu.
Pro alkohol na zahradku:

Zaci se pokusi propojit vyrobu alkoholi s botanikou. Vétsina alkoholti vzniké z rostlin.
Ukolem &k je nastudovat a zpracovat informace o rostlinach ve spojeni s alkoholickymi
napoji. Zaci se mohou zaméfit na rostliny jako takové, jejich pivod, vyskyt a na kone&né

produkty (viz napt. Jelinek a kol., 2013).

Forma zpracovani: prezentace na konferenci (pfednaska nebo poster), ¢lanek do skolniho

casopisu.
Metanolova kauza:

Zaci se pokusi zpracovat a vysvétlit podstatu nedavného problému vyskytu metanolu

v alkoholickych napojich. Zaci vystihnou pfi¢iny, nasledky a dasledky celé kauzy.

Forma zpracovani: prezentace na konferenci napi. jako tablo slozené z plakatki
s informacemi tykajicich se metanolové kauzy, ¢lanek do Skolniho €asopisu.

4. SKUPINA - PRUMYSLOVE ANALYZATORY ALKOHOLU

Témata:

Farmaceuticky primysl:

Zaci piedstavi metody vyroby a piipravy 1é¢iv s vyuzitim alkoholti. PoukaZou na konkrétni
druhy 1é¢iv s obsahem alkoholti, pficemz objasni chemickou strukturu 1é¢iv a jejich ucinkd (viz
napt. McMurry, 2007). Zanalyzuji vyhody jak ¢eské tak svétové produkce 1é¢iv vyrabénych

s vyuzitim alkoholii. Poptipad¢€ navstivi farmaceutickou laboratot. Zhodnoti vysledky.

Forma zpracovani: prezentace na konferenci, zajiSténi ucasti farmaceuta na konferenci
k pfednasce a diskusi, ¢lanek do Skolniho cCasopisu (ukazky 1é¢iv — moznost ziskani
sponzoringu pro konferenci i pro vydani konkrétniho napf. monotematického ¢isla Skolniho

casopisu).

Palivovy primysl:
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Zaci piedstavi vyrobu alkoholovych paliv, porovnaji je s konvenénimi palivy a zhodnoti
jejich pozitiva a negativa (viz napt. McMurry, 2007). Také zanalyzuji konkrétni zéastupce
alkoholii z hlediska jejich pouzivani ve svété av CR. Zamysli se, pro¢ je dilezité hledat

ekologické alternativy paliv.

Forma zpracovani: prezentace na konferenci, zajisténi ucasti odbornika na biopaliva na

konferenci, ¢lanek do Skolniho ¢asopisu.

Realizaéni faze

Celému skolnimu projektu by mélo byt vénovano ptil roku od vytvoreni skupin a schvaleni
témat pro konferenci a Casopis, pfiCemz tento €as je stanoven pro samostatnou praci zakda.
Rovnéz budou poskytnuté konzultace s uciteli chemie a biologie jednotlivym skupinam vzdy
jeden den v tydnu. Po uplynuti této Casové lhuty zaci sami zorganizuji a vyhlasi prezentovani
vysledki projektu v prostorech Skoly formou konference (pfednésky, postery, ukézky, diskuse).
Cas, ktery bude vénovan prezentovani, prokonzultuji s feditelem 3koly a uditeli chemie

a biologie.

Hodnotici faze

Odbornou porotu pro piijiméani navrhl ptrispévkl a hodnoceni vyslednych produkti budou
tvofit ucitelé, ktefi se také zacastni konzultaci (chemik, biolog a informatik — graficka uprava),
feditel, dale 1 odbornik z praxe (napt. z fad rodicu nebo piatel Skoly). Budou zhodnocené
vSechny navrhy 1ivystupy, ataké na zakladé¢ konzultaci pribéh jejich zpracovavani
a prezentace. Klade se dlraz zejména na pfispévek na konferenci a ve Skolnim casopise,

a ptipadné i vztah k organizaci vystupu mimo $kolni prostiedi.

Na konci Skolniho roku (nebo na konci pololeti) se Zaci dozvédi vysledky soutéze o nejlepsi
piispévek k tématu. Zaci vitézného pfispévku budou mit dile moZnost prohlubovat své
védomosti v tematice alkoholii hravou a motivujici formou exkurze, vyletu. Na zakladé
kvalitniho a dobfe provedené¢ho projektu miize feditel Skoly nechat vitézné zaky si svou

odménu samostatné navrhnout (napt. formou exkurze), pticemz zaci zdtvodni své rozhodnuti.
ZAVER
N4as navrhovany Skolni projekt si klade za cil pfedev§im rozvijet spole¢nou aktivitu zakd,

planovat a organizovat spole¢nou praci, dale rozvijet komunikaci a mezipfedmétové vztahy

a zdokonalit zpracovani nalezenych informaci.
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Alkoholy jsou vSude kolem nas, a proto jsme toto téma vybrali jako vhodné pro Skolni
projekt. Téma je pro zaky zajimavé a dostupné. Dilezitéd je také vazba na kazdodenni praxi,

kterou nas projekt diky dané problematice pfinasi.

Projektova vyuka je ¢asoveé velmi narocna na piipravu i naslednou realizaci. Doufame, ze
zéky bude bavit délat néco nového a z naSeho projektu si odnesou vic nez ze standardni

vykladové hodiny.

Podékovani
Ptispévek vznikl s podporou projektu Specifického vyzkumu PfF UHK ¢. 2102/2015.
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SILA ANTIBIOTIK — PROJEKT PRO 2. STUPEN ZS

POWER OF ANTIBIOTICS — PROJECT FOR LOWER SECONDARY
SCHOOL

KADLECOVA Katefina, PAVLASOVA Lenka

Abstract

Task “Power of antibiotics ” is based on use of disc diffusion method in school conditions.
In this method, agar plates are first inoculated by bacteria, then antibiotic discs are placed on
the plates. After overnight incubation the zones of inhibition can be seen around antibiotic
discs. Activity lasts overall 4 weeks (one lesson weekly). Students work in groups of five, each
student has a specific role. They are first learned about safety. Their work consists of several
steps: isolation of bacteria from environment (e.g. student’s fingers), test of susceptibility of
bacteria to antibiotics, evaluation and presentation of results. Task was successfully tested in
selected classroom at lower secondary school.
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UvVoD

Seznamovani z4kl s vybranymi tématy z mikrobiologie a molekularni biologie pomoci
badatelsky orientovanych tloh se jevi jako didakticky velice funk¢éni (Janstova a kol., 2014;
Moravcova R. & Janstova, 2014; Moravcova S. & Janstova, 2014; Pavlasova, 2014a, 2016).
Efektivita tohoto postupu spociva piedev§im v tom, Ze umoZiluje zménu stylu vyucovani od
frontalni vyuky k vyuce, kdy jsou uéebni ¢innosti vice fizeny samotnymi zaky. Zaci sami
planuji a tes$i problémy, sami si organizuji uCebni strategie a pracuji v tymech (Gabriel

& Rusek, 2014; Lindner, 2014).

Namétem k vytvoreni nize popsané aktivity bylo hledani nové cesty k piiblizeni svéta
mikroorganismi Zaklim, a to jinym zpiisobem, nez je b&ézné pouzivanad frontalni vyuka.
Prostfednictvim zminéné aktivity se snazime dotknout fady oblasti praktického Zivota zéka,
rozvijet témata zdravotni gramotnosti a dalSich konsekvenci, které mohou zadoucim smérem
ovlivnit chovéani zakl. Badatelsky orientované vyucovani se z tohoto hlediska zda byt jednou
z forem vyucovani, kterd komplexné rozviji vSechny oblasti vyukovych cilii v roviné afektivni,

kognitivni 1 psychomotorické. Ptiklady podobné ladénych praktickych cvi¢eni nebo namétii na
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projekty obcas v literatufe najdeme, ale nejsou pfilis ¢etné (viz napt. Metelkova & Hlavackova,

2014; Pavlasova & Tarabova, 2010). | z toho divodu byla tloha ,,Sila antibiotik* navrzena.

Vyukova aktivita vyuziva diskovou difizni metodu, kterd je v klinické praxi pouzivéna ke
stanoveni citlivosti bakterii na antibiotika (UrbasSkova, 1998). Tato metoda je ovSem
modifikovana pro ucely pouziti ve Skole a pracuje se pfi ni s nepatogennimi bakteriemi, které

zaci izoluji z okolniho prostiedi (Kadlecova, 2015; Pavlasova, 2014b, 2016).

BADATELSKA ULOHA ,,SILA ANTIBIOTIK*

Vliv ¢innosti mikroorganismu na makroorganismus je jiz dnes nezpochybnitelny. Bakterie
jsou vSudyptitomné a jejich vliv je jak pozitivni, tak také negativni. V takovém ptipadé
hovotime o patogennich bakteriich zptsobujicich infekce a vyvolavajicich nemoci a je proto
zapotiebi umét se jim ucinné branit (Bednar a kol., 1996, s. 23). To je dnes nastésti s pokrokem

vvvvv

slaba mista v prostorach skoly?

Riist a mnozeni bakterii 1ze simulovat namisto mnozeni v hostiteli (in vivo) mnozenim in
vitro (zivna laboratorni média — masopeptonovy agar). Prostiednictvim metod kultivace
bakterii a diskové difuzni metody je tak mozné sledovat senzibilitu a pfipadnou rezistenci
bakterii na rtizné druhy antibiotik i mimo t€lo hostitele (Bednat a kol., 1996, s. 63-64)

a vstépovat tak zakim principy a zasady 1é¢by bakterialnich onemocnéni.

CHARAKTERISTIKA ULOHY

Ucebni uloha ,,Sila antibiotik” je aktivitou s badatelsky orientovanym zaméfenim
zabyvajicim se tématem citlivosti mikroorganismii na antibiotika. Zasahuje do oblasti
ptirodopisu a vychovy ke zdravi a dovoluje tak vyuZivat mezipfedmétové vztahy. Uloha byla
vytvofena pro zaky osmé tiidy zakladni Skoly a jeji naplni je kultivace mikroorganismu
v agarovém médiu Petriho misky, na které jsou aplikovany antibiotické disky, kdy se nasledné
pozoruje velikost uc¢inku antibiotik a senzibilita mikroorganismu. Celkova délka pokusu je Ctyfi
tydny.

V ramci aktivity zaci pracuji ve skupinach po péti s rozdélenymi rolemi — vedouci, mluv¢i,
zapisovatel, laborant 1 a laborant 2, coz podporuje zodpovédnost, kooperaci i meziskupinovou
kompetici. V jejim priabéhu si zaci zkouseji jednotlivé pokusy, které jsou navrhnuty ucitelem.

Kazda skupina pracuje podle pracovniho postupu a vypliuje zdznamovy arch skupiny.
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Samostatnost zakii v ramci vyucovani je dle potieb a naplnovani vyukovych cilii upravovana

a veskeré materialy a pomicky jsou zajistovany pedagogem.

Realizace probiha ve ctyfech vyucCovacich hodinach, jejichz pribéh je popsan nize

Vv jednotlivych podkapitolach. Pribéh kazdé hodiny je standardné strukturovan takto:

1. motivace, tivod do tématu, opakovani, bezpecnost prace,
2. ptiprava pomicek a materidlu,

3. provedeni pokusu,
4

zhodnoceni.

Zaci v pribéhu takto vedené vyuky badaji a hledaji odpovédi na jednotlivé vyzkumné
otazky (,,Pisobi antibiotika na mikroorganismy?, ,Pisobi riiznd antibiotika na
mikroorganismy stejnou silou?*). Cile vyuky, vyzkumné otazky i metody zkoumani byly
stanoveny ucitelem, jedna se proto o strukturované badani (Banchi & Bell, 2008). Tento stupeni
badani byl zvolen z divodu, ze zaci neméli téméf zadné piedchozi zkusenosti s badatelsky

orientovanou vyukou.

Prvni vyucovaci hodina

Néplni uvodni hodiny je seznamit zdky komplexné se strukturou badatelskych aktivit,
jednotlivymi tkoly a vystupy. Dulezita je téz motivace zakl, propojeni tématu s praktickym

zivotem zaka a bezpec€nost prace.

Vramci prvni  hodiny probihd kontaminace agarovych pid. Petriho misky
S masopeptonovym agarem jsou kontaminovany otiskem prstu (vyuzit 1ze i napt. stéry z kliky,
otisk mince ¢1 vzorek slin). Kontaminované Petriho misky se poté ponechaji jeden tyden pfi

pokojové teploté.

Druha vyuéovaci hodina

Druha hodina se nese v duchu izolace cistych kultur. Ze vzorku z ptedeslé hodiny
S vyrostlymi bakteriemi je nutné izolovat jen urCity druh bakterie (rozliSujeme je dle barvy
a struktury kolonii) za pomoci mikrobiologické klicky a nové Petriho misky
S masopeptonovym agarem. Vzorek s izolovanymi bakteriemi ponechame jeden tyden pii

pokojové teploté (viz Obr. 1).
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Obr. 1 Vysledek izolace &istych kultur z druhé vyucovaci hodiny (zdroj: autorka).

Treti vyucovaci hodina

Tématem tieti hodiny je aplikace antibiotickych diskii. 1zolované Cisté kultury bakterii
z predeslé hodiny je zapotiebi rozmichat s destilovanou vodou a vytvofenou suspenzi nalit na
novou Petriho misku s Mueller Hintonovym agarem a nechat vsaknout. Nasledné se pouzije
aplikator antibiotickych disk@ a aplikuji naraz vSechny disky®. Nechdme 2 — 3 dny piisobit

(minimum je inkubace pfes noc) a vyhodnocujeme.

Ctvrta vyucovaci hodina

Ctvrta hodina je hodinou hodnotici a zavéreénou. Zaci vidi vysledky své prace (viz Obr. 2),
vyvozuji zavéry a hodnoti cely pokus a svoji skupinovou praci. Na vyzkumné otazky Zaci
odpovidaji za pomoci pracovniho listu vytvofeného ucitelem a jednotlivé zavéry vyvozuji za

pomoci fizené diskuze na zékladé svych vyslednych vzorkii na Petriho miskéach.

Obr. 2 Uginek antibiotik v podobé inhibi¢nich zén v okoli antibiotickych diskii (zdroj: autorka).

%V tomto konkrétnim pokusu byla pouzita nésledujici antibiotika: erythromycin, nitrofurantoin, penicillin G,
polymyxin B, sulphonamide compound a tetracycline. Tato antibiotika se navzajem li$i v mechanismu uéinku,
a proto mohou zaci nazorné pozorovat rozdilné inhibi¢ni zoény kolem antibiotickych diska.
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ZAVER

Prostfednictvim badatelské ulohy ,,Sila antibiotik™ je mozné nazorn¢ demonstrovat
mikroorganismy (bakterie) a pozorovat inhibi¢ni pusobeni antibiotik. Rozviji se pifi ni
samostatnost, kooperace, zodpovédnost, schopnosti, dovednosti a védomosti zakli. Ovéieni
ulohy v praxi bylo uspésné, zaci se snadno motivuji k ¢innosti a popsana vyzkumna aktivita
poskytuje moznosti cetnych modifikaci dle aktudlnich didaktickych potieb. Z tohoto diivodu ji

1ze doporucit pro vyuziti ve Skolni praxi.
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PITVAT CI NEPITVAT, TO JE OC TU BEZI - NAZORY
ZAKU CESKYCH GYMNAZII NA PITVY VE VYUCE

TO DISSECT OR NOT TO DISSECT, THAT IS THE QUESTION —
OPINIONS OF CZECH GYMNASIUM PUPILS ON THE USE OF ANIMAL
DISSECTIONS IN TEACHING

MOUREK Jan, ONDROVA Radka, PFEIFFEROVA Andrea

Abstract

The paper deals with the opinions of Czech high school (gymnasium) pupils on the use of
animal dissections in education. A questionnaire study was performed among the pupils of two
Czech grammar schools. Further source of information was the personal experience with
teaching dissection classes for a variety of school groups. Our results show that animal
dissection are attractive for the majority of respondents, but are rejected by about 10% of them.
Teachers should respect the pupils’ feelings and nobody should be forced to take part in the
dissection. From the ethical point of view, mainly the origin of dissected bodies and the way,
how the animals were killed, are considered important by the pupils.

Key words

Dissection, didactics of biology, high school, grammar school, pupils attitudes.

UVOD

Pitvy zivo€ichil jsou vnimany jako pomérné kontroverzni soucast praktické vyuky biologie
(Havlickova & Bilek, 2015). Nékteti autoti je povazuji za neetické a volaji po jejich ndhradé
jinymi metodami vyuky (Balcombe, 1997, 2001; de Villiers & Monk, 2005). Zajimavou
alternativou realnych pitev jsou napiiklad tzv. virtudlni pitvy na pocitaci (Strauss & Kinzie,
1991), modelovani lidské anatomie z modeliny (Shipley, 2010; Waters a kol., 2005) nebo
pouziti trojrozmérnych plastovych modelid organti (Fancovicova & Prokop, 2014). Kiritici
virtudlnich pitev naopak uvadéji, ze pii virtudlni pitve, kterd funguje do jisté miry jako
pocitacova hra, si zak nedokaze uvédomit konecnost existence kazdého jedince, kterd je
potfebnd pro zodpovédny pfistup k zivym tvorim. Na rozdil od virtudlni pitvy se pfi realné
pitve totiZ nemlzeme vratit na zacatek a jednou zabitého Zivo€icha jiz nelze znovu sloZzit nebo
ozivit (Allchin, 2005). Z didaktického hlediska jsou pitevni cviceni velmi cenna tim, Ze u zaki
rozvijeji jemnou motoriku, coz pocitatové aplikace t€Zko nahradi (Rasmussen, 2001). Cross

a Cross (2004) zjistili, Ze Z4ci, kteti absolvovali redlnou pitvu zaby, si osvojili znalosti anatomie
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Iépe nez ti, ktefi absolvovali pitvu virtudlni. FanCovicova a Prokop (2014) uvadéji vyrazné
efektivnéj$i kombinaci pitvy a pozorovani plastovych modell organti nez pouziti pouze jedné

Z metod.

Rada &eskych ugitelii pii osobnich setkanich potvrzuje, Ze jejich Zaci maji o pitevni cviceni
velky zajem. Ucitelé si ale na jejich realizaci Casto z riznych divoda netroufaji, naptiklad
z obavy nezvladnuti mozné negativni reakce zakl. V nasem piispévku se proto vénujeme
nazorim zakl gymndzii na zafazovani pitev do vyuky. Vychazime ze dvou dotaznikovych
Setfeni realizovanych na vybranych ¢eskych gymnaziich v ramci diplomovych praci druhé
a teti autorky (Ondrova, 2012; Pfeifferova, v piipravé) a z osobni zkuSenosti prvniho autora
s vedenim pitevnich cviceni. Zamétime se na kvalitativni hodnoceni spektra odpovédi na

oteviené otazky, zatimco detailni kvantitativni vyhodnoceni bude soucasti jiného ptispévku.

METODIKA
Ptispévek vychdzi z nésledujicich tii zdroji informaci:

1. Dotaznikovy vyzkum postoji zékd k pitvam zivocicht ve vyuce, realizovany
na vy$sim stupni vybraného gymnazia ve Zlinském kraji v ramci diplomové prace
R. Ondrové (2012). Dotaznik zahrnoval 7 uzavienych a 8 otevienych otazek (detaily
viz Ondrova, 2012). Zjistoval, které konkrétni zivo€ichy nebo Zivocisné organy Zaci
ve vyuce pitvali, zda maji o provadéni pitev zajem, jak subjektivné hodnoti zazitek
Z pitvy, pfinos pitev pro zapamatovani uciva a jak vnimaji pitvy z etického hlediska.
Vyplnéné dotazniky odevzdalo 335 zaki (87% navratnost) z 16 tiid vSech Ctyt rocnikli
vy$$iho stupné gymnazia.

2. Obdobn¢ zaméteny pilotni dotaznikovy vyzkum realizovany A. Pfeifferovou v roce
2014 ve dvou tridach vybraného gymnazia ve StredoCeském kraji (47 respondent,
100% névratnost). Dotaznik se skladal z 9 uzavienych a 9 otevienych otazek. Cilem
bylo zmapovat spektrum ndzort zaki na pitvy ve vyuce a odpovédi zakl nasledné
pouzit pro tvorbu uzavienych polozek findlniho postojového dotazniku (bude soucasti
jiného piispevku).

3. Osobni zkusenosti J. Mourka s vyukou pitevnich cviceni ve volitelném biologickém
seminafi pro zaky tretich rocnikd vybraného ptirodovédné orientovaného prazského
gymnézia (celkem cca 90 zaki ve $kolnim roce 2014/2015 a 2015/2016). Zaci zde
mimo jiné absolvuji pitvu vybranych bezobratlych (Svab, plzak) a obratlovch

(laboratorni mys, ryba). DalS§im zdrojem zkuSenosti je vyuka pitevnich cviceni, ktera
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mohou ucitelé stiednich a zakladnich Skol absolvovat se svymi zaky na
Ptirodovédecké fakulté UK v Praze v ramci projektu Pfirodovédci.cz nebo v ramci
dalsich vzdélavacich akci. V nabidce jsou pitvy zizaly, plzaka, hlemyzd¢, Svaba

a mysi, které od roku 2011 absolvovalo nékolik set zakd.

VYSLEDKY A DISKUSE

Na sledovaném moravském gymnéziu jsou pitvy béznou soucasti povinnych cviceni
z biologie ve 2. ro¢niku vyssiho stupné gymnazia. Vice nez 80 % respondentt tedy absolvovalo
alespon jedno pitevni cvi¢eni na gymnaziu nebo na druhém stupni zédkladni Skoly. Nadpolovi¢ni
vétSina zakl hodnotila pitvy jako atraktivni a zajimavé, zhruba 10 % respondentid naopak
uvedlo, ze pitvy vyslovené odmitaji nebo jsou jim odporné. VEtsi zajem zaci projevovali o pitvu
vyjadfovaly odpor k pitvé Castéji nez chlapci, zatimco chlapci Castéji nez divky vyjadiovali
neutralni postoj. VIiv pohlavi na kladny postoj k pitvé nebyl prokazan. Zaci, kteii cht&ji
po maturit¢ studovat ptirodovédné obory nebo medicinu, hodnotili zazitek z pitvy kladné
Castéji nez jinak zaméfeni zaci. Holstermannova a kol. (2009) a Randler a kol. (2012) zjistili,
ze zaci, ktefi maji k pitvam odpor, pfi jejich nedobrovolném absolvovani dosahuji horSich
vysledkd, klesa jejich motivace a jejich odpor k pitvé se dale prohlubuje. Ucitel¢ by tedy méli
pocity zaki respektovat, pfistupovat k nim individualné a umoznit jim absolvovat alternativni
program. Pokud si zdk neni jisty, zda pitvu zvladne, ucitel mu naptiklad mtize nabidnout
»Nevadi, nemusi§ se do toho nutit, ale nejdiiv to zkus. Pracuj ve dvojici s n€kym, kdo pitvat
chce a kdyz Ti to bude nepiijemné, sednes$ si dozadu a otevies si u¢ebnici. Pokud zak neni

Kk pitvé nucen, vétsinou se postupné osméli a nakonec ji hodnoti kladné.

Kvalitativni hodnoceni jsme provedli pro obé dotaznikova Setieni dohromady. Zaci, ktefi
Jiz absolvovali pitvu, Casto uvadéli, ze je zaujalo uspofadani organti, ocenovali, Ze si je mohli
prohlédnout v detailu a Ze ziskali praktickou zkuSenost. Negativné hodnotili zépach travici
soustavy, pohled na krev nebo nutnost fezat do mrtvého téla, dale naptiklad zapach rybiny,
slizky povrch ZiZaly nebo zapach fixaZze. Né&kolik zaki ptrekvapivé uvedlo, ze by jim vadilo

sledovat pitvu na videu, kdy nemohou ovlivnit, co se dé¢je, ale nevadi jim pitvu provadét v realu.

Nézory zakl na pitvy z etického hlediska tvoii pomérné pestrou Skalu. Nékteti byli pro
pitvy ve vyuce zcela bez vyhrad, jini uvad¢li, Ze je jim to jedno. Dalsi nepovazovali Skolni pitvu
za dostatecny diivod pro zabiti zvitete, ale nevadilo by jim vyuzit organy hospodatskych zvitat,
ktera byla zabita pro maso nebo télo zvitete, které¢ bylo usmrcené z jiného divodu. Nékteti
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navrhovali, aby pitvu provadél demonstracné pouze ucitel nebo byly pitvy volitelné jen pro
zéaky, ktefi o né maji zajem a chtéji se biologii dale vénovat. Casto se objevovala odpoved’, ze
musi byt zvifata usmrcena humannim zptsobem a nesmi se jednat o zvifata ohrozena. Zhruba

10 % zakl oznacilo pitvy ve vyuce za neetické, hrozné nebo jim je Zivocichu lito.

Pitvy vybranych bezobratlych nebo obratlovcii absolvovalo pod vedenim prvniho autora
ptispévku nékolik set zakl rizné zamétenych stfednich Skol a desitky zadka druhého stupné
zakladnich Skol. Zpétnou vazbu zaklti neméme systematicky podchycenou, jedna o subjektivni
zkuSenosti vyucujiciho, ktery sdm povazuje pitvy za zajimavou a piinosnou soucast vyuky. Na
sledovaném piirodovédné zaméfeném gymnaziu v Praze si prakticky seminai z biologie zaci
vybiraji pfedevsim ze zajmu o pitvy, i kdyz ty tvofi jen zhruba tietinu jeho naplné. Je to nejvice
7adany seminaf a kazdoro&né jej absolvuje vice neZ polovina 24kt v roéniku (P. Sima, osobni
sd&leni, 2016). Zaci vnimaji pitvy zprvu do jisté miry jako senzaci. Vétsi zdjem je o pitvy
obratlovci, zejména laboratorni mysi. Rada zaki si preje navstivit demonstraéni pitvu lidského
téla, coz v soucasné dob¢ neni mozné. Zajemci o studium mediciny vnimaji pitvy jako pfipravu
na budouci vysokoskolské studium. Casto hledaji své emocionalni hranice a chtji se ujistit,

zda pozd¢ji zvladnou pitvu Cloveka pfi studiu anatomie nebo pohled na krev pti operaci.

Pitvy také patii mezi nejvice zaddanad praktickd cviceni z nabidky vzdé€lavacich akei
Ptirodovédecké fakulté UK pro Zaky stfednich a zakladnich Skol. Probihaji na fakulté, méné
Casto pfimo ve Skole. Ucitel¢ pitvy zafazuji do povinné vyuky, pro volitelné seminéfe,
ptirodovédné krouzky nebo skupiny zajemcti z riznych tfid. Zaci, kteii pitvat necht&ji, mivaji
moznost zUstat ve Skole. S ptipady, kdy se nékterému zakovi udé€lalo béhem pitvy nevolno,
svém studiu neabsolvuji biologii viibec nebo jen v redukované podobé€. Napiiklad Zakyné
obchodni akademie, které na zacatku pitvy Svaba davaly najevo svij odpor, pak pracovaly
s velkym nasazenim a pii zavérecné reflexi nadSené vypravély, co se dozvédély nového a Ze
Svaby vnimaji mnohem pozitivnéji nez pted pitvou. To podporuje zjisténi Hummela a Randlera
(2012), Ze kontakt s redlnymi zivocichy zbavuje zaky predsudki a strachu.

.....

vice diskutuji, rozdéli si ¢Ginnosti podle uvazeni a lektor se jim lépe stiha vénovat. Zaci druhého
stupné zakladnich Skol zvladnout pitvu Casto stejné dobie jako stfedoSkolaci a navic Castéji
upiimné zasnou. Pfi pitvé §vaba nastava nejvetsi moment piekvapeni pii zkoumani detailt jeho
téla binokularni lupou. Osvédc¢ilo se ndm propojit vlastni pitvu s mikroskopickym pozorovanim

detaild tkani, stfevnich paraziti nebo spermii. Lépe a nadSenéji pracuji skupiny, jejichz ucitel
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sam projevuje o pitvu aktivni zajem, obchazi dvojice spolu s lektorem, chvali je a snaZzi se jim
zodpovédét dotazy. Domnivame se proto, ze zélezi predev§im na ucitelich samotnych, jestli
budou pitvy zivocicht v jejich Zacich probouzet dalsi zajem o biologii (Janstova & Rusek,
2014) nebo se pro n¢ stanou traumatizujicim zazitkem (de Villiers a Monk 2005).
ZAVER

Pitevni cviceni pifindseji do vyuky biologie a pfirodopisu pomérné silny emoc¢ni naboj,
a tedy velky vzdélavaci a vychovny potencial i jisté nebezpeci zarovein. Zajem a zvédavost zakl
veétSinou pievazi nad odporem ¢i nechuti a pro nékteré z nich je pitva do jisté miry senzace.
Zaci objevuji prekvapiva fakta o vnitini stavbé Zivoichii a zbavuji se predsudkil vii¢i nim.
Ucitel si ale musi byt védom toho, ze pitva neni vhodna pro kazdého. Pocity zaku je tieba
respektovat, k pitvé nikoho nenutit a pfipravit zalozni program pro ty, ktefi se ji odmitnou
ucastnit. Ucitel by se ale nemél nechat odradit pocate¢nimi reakcemi Zaku. Pitevni cviceni by
m¢él vést pozitivné a dat zakiim jasné najevo, ze pitva bude zajimava. Pak vétSina z téch, ktefi
pfi prvnim pohledu na mrtvého zivocicha projevovali odpor, se brzy osméli a bude pracovat se
zajmem. Pozitivni vysledek pitvy miize ucitel umocnit, kdyz na konci cviceni udéla zavérecnou
reflexi a necha kazdého zéka fici, co ho na pitvé zaujalo nebo piekvapilo. Samoziejmosti je

zajistit zdravotné nezdvadny, vhodnym a legalnim zpisobem usmrceny biologicky material,

vhodné pitevni néstroje a ochranné gumové rukavice.
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PRIRODOVEDNE ZAMERENA PROJEKTOVA AKTIVITA
PRO PRIMARNI VZDELAVANI ,,V HLAVNI ROLI JEDLA
SODA“

SCIENCE-ORIENTED PROJECT ACTIVITY FOR PRIMARY
EDUCATION “STARRING BAKING SODA”

METELKOVA lva

Abstract

Forming the conditions for developing scientific literacy is one of the goals of
contemporary education. The another goal is to encourage pupils’ interest in science. The
contribution presents the project activity designed for pupils on the third grade of elementary
school. The “projectivity” lay in the fact that pupils themselves chose which of the activities
presented they would like to try and present it to their classmates. The activities from which
pupils chose were chosen out of respect to the safety of pupils, the possibility of realisation in
the classroom during the two lessons and a presence of abundant representation of materials
from pupils’ everyday life. Almost every aktivity includes the baking soda, as the title implies.
Five activities of the eleven were the most repeated in pupils’selection. The pupils were divided
into five working groups because of that. The outcomes of the project were to introduce the
activity to their classmates and the pupils painted pictures related to their activities. The pupils
carried out the activities of an experimental nature, they observed and verified their
assumptions. These activities aimed to encourage pupils’ interest in science subjects in their
higher education.

Key words

Scientific literacy, primary education, project-based education, science experiments.

UVoD

Projektovou vyuku charakterizuje celkova orientovanost na zaka, a to jak z pohledu jeho
vSestranného rozvoje, tak miry zapojeni a iniciovani jednotlivych krokl. V idedlnim ptipad¢ by
také samotné téma projektu mélo vychazet z iniciativy a potfeb zakd. DalSimi rysy jsou
mezipfedmétovost, pfilezitost pro rozvoj v jinych aktivitich obtizné uskutecnitelnych
kompetenci zaki, spoluprace zakd na vysledném produktu s pfesahem do bézného zivota
a posun ucitele do role privodce korigujici ¢innost zaka (Kratochvilova, 2002; Kratochvilova

& Janik, 2002; Pasch a kol., 2005; Rusek & Becker, 2011; Rusek & Dlabola, 2013).
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Dit¢ mladSiho Skolniho ve€ku se zhlediska psychomotorického, kognitivniho
a emocionalniho vyvoje vyznacuje pozitivnim vztahem ke Skole, pfirozenou soutézivosti
a zaroven touhou spolupracovat, jeste stale zavislosti na autoritach a s tim spojenou divérou

(az naivnim realismem) (Piaget & Inhelder, 2014; Vagnerova, 2012).

Z vySe uvedeného vyplyva, ze pro zéky tietich ro¢nikl na zakladni Skole je vhodné&jsi do
vyuky zatazovat spiSe aktivity s projektovymi prvky a planovani a fizeni ¢innosti ponechat
v rukou ucitele. Vyznamnym prvkem aktivity predstavené v texu je skutecnost, ze si zaci
Z nabizenych dil¢ich ¢innosti sami vybrali tu, na které se chtéli podilet. Zejména tento fakt
a orientace na edukacni experiment (viz Benes$ a kol., 2015) ptispival k ,,projektovosti* (viz

Rusek & Becker, 2011) navrzené aktivity.

,KTERE ZAHADE BYSTE CHTELI PRIJIT NA KLOUB?¢

Malymi védci se v ramci této aktivity stali Zaci tietich roéniki ZS Mikulova, Praha 4.
Smyslem pfipravené aktivity bylo pfispét ke zvySeni z4jmu Zaka o ptirodovédné pfedméty
v budoucnu (viz napt. Rocard a kol., 2007; Sjeberg & Schreinerova, 2008) a také prispét
k napInéni jednoho z o&ekavanych vystupt stanoveného v RVP ZV pro 1. stupeit ZS v ramci
vzdélavaci oblasti Clovék a jeho svét a tematické oblasti Rozmanitost piirody. Na konci prvniho
vzdélavaciho obdobi ma byt Zak schopen provést jednoduchy pokus se skupinou znamych latek
(RVP, 2013).

Cilem této projektové aktivity bylo predstavit Zakim zakladni vybaveni laboratofe,
umoznit manipulaci s t€émito pomiickami pii plnéni experimentalné pojatych ukolt (edukacnich
experimentll) a poukézat na skutecnost, ze ,,pokusy* je mozno provadét také s bezpe¢nymi

latkami bézn€ dostupnymi v domdacnosti.

Piipravna faze

K realizaci byla vyuzita souprava pomiicek pro pokusy Tajemstvi piirody. Nameéty
jednotlivych ¢innosti pro zaky byly vybrany z ptfirucky 100 Pfirodovédnych pokusi (Benes
a kol., 2013), ktera je soucasti soupravy. Kritérii pro vybér experimentalné zamétenych aktivit
byla bezpecnost zaki pii jejich provadéni, dostupnost potiebnych latek a pfiméfend casova
a intelektova naro¢nost vzhledem k véku zaku. Jak napovida nazev ptispévku, soucasti vétsiny

zvolenych aktivit byla jedla soda.

138



Jedenacti vybranym aktivitam byly vymysleny nazvy vétSinou odkazujici na pohadkové
ptibéhy. Z nich byl sestaven ,,hlasovaci® pracovni list pro zaky. (Spolu s dal§imi pracovnimi
listy dostupny na webovych strankach konference.)

Béhem jedné vyucovaci hodiny byl kazdému Zakovi rozdan pracovni list pro vybér tématu.
Z4ci postupné nahlas precetli zadani a nazvy jednotlivych ,,zdhad®, byli také vyzvani, aby fekli,
co je po precteni ndzvu napada — napt. Jakou pohadku aktivita ptipomina? Jak bychom mohli
pfi feseni zahady postupovat? atd. Kazda z pfipravenych aktivit se vénovala urcitému fyzikalné
chemickému jevu napft. elektromagnetismu, povrchovému napéti vody, acidobazické reakci,
tato skutecnost vSak vzhledem k véku zaka nebyla zminovana. (Podrobny popis aktivit je také

soucasti ptilohy ptispévku opét dostupné na strankach konference.)

Na zaklad¢ vysledkt hlasovani bylo 22 74kl rozdéleno do péti pracovnich skupin. Kazda

ze skupin fesila jednu z nasledujicich zahad:
e Proc jsou babicCiny buchty tak nadychané?
e Cervené zeli miize byt jako chameleon.
e Kase utikajici za lzickou.
e Odhaleni tajemného népisu.
e Sopka soptici pod vodou.

Z4ci byli rozdéleni do skupin pro budouci spolupraci. Na zavér ptipravné hodiny jim bylo
sdéleno, které pomiicky, kapaliny a pevné latky budou pro feseni zahad potiebovat, co bude

zaji$téno a co si maji pfinést z domova.

Pro kaZzdou z vybranych zédhad byl vytvotfen pracovni list pro skupinu zaki, ktery zahrnoval
velmi zjednoduSeny postup feSeni a privodni ukoly. Tyto tikoly vyZadovaly po zacich zdznam

pozorovani déjii v ramci dané aktivity.

Realizaéni faze

Pro samotnou realizaci elementarnich experimentl ve tfid¢ byly vy¢lenény dalsi tyden dvé

vyucovaci jednotky. VéEtSina pomucek a latek pro reakce byla zajisténa organizatorkou.

Zaci se seskupili u pracovnich stolii, na které jim bylo pfipraveno potiebné vybaveni. Po
ujisténi, Ze rozumi pokynim na pracovnich listech, se Zaci pustili do prace. Ukolem

organizatorky bylo prochazet tfidou, pozorovat Zzaky pii praci, klast rozvijejici otazky
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a vysvétlovat ptipadné nejasnosti. Zaci mezitim postupovali podle pokyntl na pracovnim listé

a snazili se kresbou zachytit probihajici déje.

V dalsi c¢asti bloku poté, co vSechny skupiny dokoncily praci na své ,,zahad¢“, se zaci
vydali seznamit s praci ostatnich skupin. Clenové jedné ze skupin ztistali na svém misté
a popsali ostatnim zakiim, kteti se pfisli podivat, svou zdhadu a prab¢h jejiho feseni. Takto se

vystiidaly vSechny skupiny.

Vystupy z této aktivity byly vyplnéné pracovni listy jednotlivych skupin a prevypravéni

vlastni ¢innosti spoluzaktm.

Hodnotici faze

Zaci na navrzené aktivité pracovali se zaujetim. Lze takto usuzovat z jejich zklamani, Ze
uz vyhrazeny ¢as ub¢hl a z dotazli, zda bude obdobna aktivita nasledovat v budoucnu. O zaujeti
74k, kterd vede ke zvySené aktivité, sveéd¢i rovnéz i propracované kresby na pracovnich listech.
Jednu takovou predstavuje Obr. 1, na kterém je znazornéna sopka soptici pod vodou. Za

povsimnuti stoji zdkem naznacena kalibrace barky.

Obr.1 Sopka soptici pod vodou, zdroj: zak 3. roéniku ZS Mikulova, 2015.

Dlouhodobéjsi dopad vySe popsané aktivity na zdky v podobé pozitivniho vnimani
ptirodovédnych predméti 1ze ovéfit jen pozdéjsim vyzkumnym Setfenim. Neni vSak pochyb,
7e se v budoucnu Zaci setkaji s dalSimi edukacnimi aktivitami obsahujicimi experiment, at’ jiZ
v roli hlavni nebo dil¢i ¢innosti (srov. Rusek & Gabriel, 2013). Tento fakt mozna piispéje

I volb¢ ptirodovédnych obort pro budouci povolani zakt (napi. ERT, 2009).
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ZAVER

Prispévek predstavuje aktivitu s prvky projektové vyuky navrzenou pro zéky tietich
roéniktl ZS. Zaci provadi elementarni experimenty s latkami bezpenymi a ve vétsing bézné
dostupnymi v domécnosti. Aktivita ma za cil umoznit zakiim sezndmeni a manipulaci se
zékladnim laboratornim vybavenim pfi plnéni experimentalné zaméienych ukold, piispét
k naplnéni ocekavanych vystupti uvedenych v RVP ZV a v dlouhodobéjsim hledisku, pfi
Castéj$Sim zatfazeni podobnych aktivit, podpofit zdjem zakli o pfirodovédné piredméty. Pti
samotn¢ realizaci byla vyuzita souprava pomticek pro ptirodovédné pokusy Tajemstvi ptirody
a prislusna prirucka. Naméty pro Cinnosti jednotlivych skupiny byly zjednoduseny a pietvoreny
do podoby pracovnich listd. Projektovost této aktivity spocivala zejména na experimentalni
¢innosti a volbé kazdého zaka, na které aktivité se chce podilet. Vystupem byly skupinové
vypracované pracovni listy a prezentovani postupu svym spoluzakiim. NavrZené postupy vedou

k rozvoji kompetenci zaku dualezitych pro zivot ve spole¢nosti.
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MOZNA USKALI A PRINOSY PROJEKTOVEHO
VYUCOVANI VE VYUCE PRIiRODOPISU A BIOLOGIE

POSSIBLE BARRIERS AND BENEFITS OF PROJECT-BASED
LEARNING IN BIOLOGY LESSONS

VLCKOVA Jana

Abstract

Project-based education (PBE) is a method supporting divergent thinking, developing
pupils thinking, creating solutions, presentation of finding information, evaluating own
findings). Project-based education still belongs among relatively rare methods in biology
lessons. Comenius emphasized school by play, principles of illustration, activity etc. Project-
based learning is based on these principles and this leads to improving of learning process,
higher motivation of pupils. The aim of the contribution is concern on presentation of project
based learning focused on “Cell”.

Key words

Abstract biology topic, primary school pupils, project-based education.

UvVoD

Pro pochopeni principu projektového vyucovani, je dobré si definovat, co je to projekt.
Podle Kratochvilové (2006, s. 36) je projekt komplexni tikol, ktery je pevné spojeny s realitou
obklopujici zaka. Zak se s timto ukolem identifikuje, piebird za n&j zodpovédnost a snazi se
pomoci teorie i praktickych tikonti dosahnout kyzeného vysledku (produktu). Zak si také
Vv projektu pfipravuje obhajobu a hodnoceni pro svou praci. V zahrani¢ni literatuie nalezneme
podobné charakteristiky. Naptiklad Thomas, Mergendoller a Michaelson (1999, s. 10) definuji
projekt jako komplexni tikol zalozeny na podnétné otdzce nebo problému, ktery zapojuje
studenty do vytvafeni, feSeni problémt, rozhodovani nebo vyzkumnych aktivit a dava

studentiim moznost pracovat relativné samostatné a vytvaiet realné produkty.

Sama projektova vyuka je zalozena na projektové metode. Coz je metoda, ktera vede zaky
k samostatnosti pfi praci na takzvanych projektech a vede je k ziskani praktické znalosti diky
experimentim a dal§im praktickym ¢innostem (Prucha a kol., 2001, s. 184). Projektové
vyucovani je pak komplexni metodou umoziujici Zadklim spojeni s realitou, feSeni problémd,

ziskavat informaci zriznych oblasti a zdroji. Dava moznosti k seberealizaci, motivuje
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a podporuje tymovou praci. Vede k premysleni v souvislostech a ke schopnosti fesit konkrétni
ukol ¢i problém (Tomkova & Kasova, 2009, s. 9). Podobné¢ jako u terminu projekt, i u terminu
projektové vyucovani je patrna velkd podobnost pfi vymezovani pojmu projektové vyucovani.
Morgan a kol. (2013, s. 11) upfesiuji projektové vyucovani jako $irSi téma obsahujici nékolik
dil¢ich problémt, se kterymi se studenti potykaji (zde upozoriiuji na rozdil od problémového
uceni, kde je obvykle problém jeden). Projektové vyuCovani vychazi z kontextu, stavi na
autentickych zkuSenostech nezbytnych pro smysluplné uceni studentti védeckym poznatkim,
technologiim, matematickym konceptiim, které jsou podpotfené jazyky, uménim i dal§Simi

humanitnimi obory.

Projektové vyucovani byva snadno zaménovano s jinymi metodami. Rusek a Dlabola
(2012, s. 15) rozdeluji skolni aktivity dle stupné zapojeni zaki a ucitelti a dle vystupii na skolni
akce, vzdélavaci programy, integrovanou tematickou vychovu a projektové vyucovani. Pfi¢emz
projektova vyuka dosahuje nejvyssiho zapojeni zakli a vyzaduje i jejich nejvyssi iniciativu.
RozliSovani mezi témito pojmy je velice dulezité jak pro vysokoSkolské ucitele, vedouci
pracovniky tak i pro ulitele. Dalsi autor, Patton (2012, s. 13), upozoriiuje na podobnost
S badatelsky orientovanym vyucovdnim a problémovym ucenim. Vyznamnym rozdilem
projektového vyucovani od uvedenych dvou ptistupti k vyuce je vefejné prezentovany vystup,

coz je vyznamny motivacni prvek.

Mezi nejproblematictéjsi témata v biologii patii ta abstraktni. Mezi né patii napiiklad
témata jako nebunécné organismy, jednobunétné organismy, bunécna biologie nebo i genetika.
U abstraktnich témat vznika daleko vice mylnych pfedstav nezli u jinych biologickych témat
je tfeba zakiim se snazit co nejvice oziejmit. Projektova vyuka zde mize byt Sance pro zménu
této situace a pfiblizit abstraktni témata zaktim, ukéazat jejich propojeni s béZznym Zivotem
a motivovat zaky k dalSimu uceni. Mezi prace, které pomoci projektového vyucovani
piiblizujici zZakim a studentim abstraktni biologickd témata, mohou byt zatazeny projekty
popisovan¢ JanStovou a kol (2013, s. 48) nebo projekt popisovany Moravcovou a Janstovou

(2013, s. 130).

Prispévek piedstavuje navrh projektového vyufovani pro jedno z abstraktnich

biologickych témat (konkrétné buiika).
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NAVRH PROJEKTOVE VYUKY

Tématem pro navrhovanou projektovou vyuku je buiika. Toto téma bylo vybrdno na
zaklad¢ zkuSenosti autorky. Pfi, klasické vyuce bunécéné biologie se ukazal znacny zajem zakt
o toto téma. V zacich toto téma vyvolavalo fadu otazek (napiiklad: Jak se to do té bunky
vSechno vleze? V té buiice se vSechno hybe? Kolik bunék je v téle Cloveéka? Jak je bunka velka?
Co viechno je v buiice? Co je v jadie buiiky? Jak dlouho buiika Zije?). Zaci o téma projevili
opravdovy zajem a vuli se o tématu dozvidat vice. Tim se ndmét jevi jako vhodné pro

projektovou vyuku, kdy Zaci pfijimaji téma za vlastni a ztotoznuji se s nim.

ZAKLADNI CHARAKTERISTIKA NAVRHOVANEHO PROJEKTU

Projektova vyuka je navrhovana pro zaky zékladnich $kol, konkrétné pro 6. ro¢nik, kdy je
téma buika nejéastéji zatazeno do vyuky. Forma projektu je jednodenni, navrzenych je celkem
6 vyuéovacich hodin. Toto téma zasahuje do Vzdé&lavacich oblasti Clovék a piiroda, Jazyk
a jazykova komunikace, Informaéni a komunikaéni technologie a Clovék a zdravi. Tyto

zakladni informace jsou shrnuty v Tab. 1.

Tab. 1 Zakladni charakteristika navrhované projektové vyuky

Forma projektu Jednodenni projekt
Doporuéeny roénik 6. roénik ZS

Casovy ramec 5 vyucovacich hodin
Vzdélavaci oblasti Clovék a ptiroda

Jazyk a jazykova komunikace
Informacni a komunikacni technologie

Cloveék a zdravi

DILCi TEMATA A CINNOSTI V PROJEKTU

Tato podkapitola obsahuje konkrétni rozpis fazi projektu a jsou zde vysvétleny jednotlivé
¢innosti zaku. Pro ptehlednost je pribéh projektu predstaven v Tab. 2. Projekt je koncipovan
do bézné vyuky. Pfestavky mezi jednotlivymi ¢innostmi jsou navrzeny dle klasického rozvrzeni

vyuky (tedy kazdych 45 minut). Cas uvedeny v tabulce je min&ny jako &isty ¢as na praci.

Tab. 2 Pribéh projektové vyuky ,,Burika®

Faze (¢asova dotace) Cinnost zZaki

Uvod a motivace (25 minut) Zaci se sami ptaji, co je o tématu buiika zajima
(brainstorming, zapisovani na tabuli)

Co je to burka (20 minut) 7Zaci pracuji s literaturou, vyhledavaji na internetu

Tvorba modelu zivocisné a rostlinné bunky (45 minut) | Zaci z doneseného materialu vytvareji ve dvou
skupinach model rostlinné nebo zivocisné bunky
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Mikroskopovani buiiky (30 minut) Z4ci mikroskopuji buiiky cibule a vodniho moru

Hledéni odpovédi na kli¢ové otazky z uvodni Gasti | Zaci se rozdéli do skupin po 3 a zvoli si své 2 — 3
(60 minut) kli¢ové otazky, na které za pomoci literatury
a internetu hledaji odpovédi

Spolecna prezentace vysledki prace (60 minut) Zaci postupné prezentuji modely bun&k, popisuji
postup a vysledek mikroskopovani a sdileji odpovédi
na klicové otazky

Reflexe a hodnoceni prace (30 minut) Zaci hodnoti svou préci s vystupy, podavaji zpétnou
vazbu vyucujicimu

HODNOCENI REALIZOVANYCH CAST PROJEKTU

Vzhledem Kk velkému zajmu Zakd o toto téma, jej povazuji za vhodné pro projektovou
vyuku. Zatim byly realizovany jen dil¢i ¢asti z navrzené projektové vyuky ,,Bunika®. Konkrétné
to bylo mikroskopovani bunky cibule a vodniho moru, coz zaci povazovali za velice zajimavé.
VétSina z nich se s mikroskopy setkala poprvé, o to vic ¢innost hodnotili jako zajimavou. Dale
byl vytvaren model rostlinné a zivoc€i$né buiiky za pomoci riznych vlastnich materiali. Tato
¢innost zaky vedla ke spolupréci i kreativité (nutnost vymyslet vhodny materidl a postup).
Béhem vyuky jsme se snazili alesponl ¢asteéné zaradit faze navrzené projektové vyuky fesici
konkrétni zadkovské otdzky. Tuto ¢ast navrzeného projektového vyucovani povazuji za
nejproblematictéjsi. Zaci, kteff jsou s tématem ztotoznéni méné nezli ostatni, nejsou tolik

angazovani pfi préci s literaturou a pfi vyhledavani informaci.
ZAVER

Projektovda vyuka ma velky potencidl pii motivaci zakii k uceni. V abstraktnich
biologickych tématech tomu neni jinak. Na zakladé zkuSenosti ziskanych na zakladni Skole pii

vyuce tématu butika, bych rdda poukézala na moZnost zatazeni projektové vyuky pravé u tohoto

ale 1 dalSich abstraktnich biologickych témat.

Préace na projektech zéky motivuje, vede je k samostatné praci a odpoveédnosti za vlastni
praci. Rozviji se pii ni komunika¢ni dovednosti zaktli, schopnost efektivné spolupracovat
a pracovat srozlicnymi zdroji a s rGznymi informacemi. Nejvétsi vyhodu vSak vidim
V propojeni bézného Zivota déti s okolni realitou, spojeni s praktickymi ¢innosti a ucenim se

pomoci praktickych zkuSenosti.
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PROJEKTOVA VYUKA NEBO INTEGROVANA
TEMATICKA VYUKA?

PROJECT-BASED EDUCATION OR INTEGRATED THEMATIC
EDUCATION

SINDELKOVA Monika, MALKOVA Alibéta, PLUCKOVA Irena

Abstract

The project-based education uses the fact that a project is the motive for students. The
project-based education is based on the logic the realities of life, it contributes to individualize
instruction and allows the internal differentiation of education. The project-based education is
an appropriate method of education also at the university. This statement is part of an extensive
debate. The following text shows the use of the project-based education in the training of future
teachers at Masaryk University in Brno. The main benefit of this training is to rectify the most
common misconceptions about the project-based education. We familiarize students with all
stages of processing high-quality project, whose aim is the preparation and implementation of
integrated thematic instruction for pupils at primary school.

Key words

Project-based education, integrated thematic education, role of the teacher, role of the
student, motivation.

UVOD

Proces uceni je na vétSing€ Skol veden stereotypné vyslapanymi cestami zjednoduseného
mechanického pohledu na svét. Jevy a udalosti jsou pozorovany, popisovany a posuzovany
oddélené¢ a nezéavisle na sob&. Prvnim krokem k lepSimu fixovani a dlouhodobéjsimu
uchovavani znalosti je vyuzivani riiznych forem vyuky ¢i didaktickych metod. Jednou

z vyznamnych a €asto vyzdvihovanych forem vyuky je projektova vyuka.

Projektova vyuka podle Kalhouse (2009) vyuziva skute¢nosti, Ze projekt je pro studenty
motivem sam o sobé. Projekt vychazi z logiky Zivotni reality, ptispiva k individualizaci vyuky
a umoznuje vnitini diferenciaci vyuky. Studenti se u¢i béhem projektové vyuky spolupracovat
a predevsim fesit vzniklé problémy. Projektova vyuka na rozdil od integrované tematické vyuky
(déle jen ITV) neni zaloZena na sledovani vytvareni systematickych znalosti, ale jak uvadi prave
Kalhous (2009) na tvorbé mravni dimenze kazdého jedince, kdy predev§im podporuje vnitini

kazen a vede k toleranci. Projektova vyuka je didaktickda metoda, které je v posledni dobé
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vénovana znacna pozornost. UCitelé ne vzdy spravné chapou, co tato metoda predstavuje.
Hlavnim problémem je nedostatek pochopeni otevienosti, interaktivity a role studenti béhem

samotné projektové vyuky (napt. Rusek & Dlabola, 2013).

Projektova vyuka se od ITV lisi hned v nékolika bodech. Projektova vyuka neni detailné
plénovana, odviji se vzdy od vlastnich zkuSenosti a napadl studenti, je zalozena na vnitini
motivaci studentli a jejich nadSeni pro zadané téma. Tomkova (2009) uvadi, Ze pfistup
k projektové vyuce je induktivni, naopak u ITV je deduktivni. Pfiprava u IVT je komplexni
a zcela detailni, vyznacuje se vysokou naro¢nosti na cas a kreativitu. Podrobnéji miizeme
metodu integrované tematické vyuky chapat jako koordinaci u¢iva ve smyslu vyuzivani
a aplikovani obsahu i vyukovych prostfedki jednoho vyucovaciho predmétu druhym.
Integrovand tematickd vyuka na rozdil od projektové vyuky umoziuje nejen efektivnéjsi
vyuzivani mezipfedmétovych vztahll jednotlivych vyucovacich predméti, ale predevSim

propojeni teoretickych poznatki s praktickymi ¢innostmi zaki (Solarova & Kubicova, 2013).

Projektova vyuka je spolu s ostatnimi typy vyuky (napt. problémova vyuka ¢i badatelsky
orientovana vyuka) fazena mezi netradi¢ni vyukové metody. Nespornou vyhodou je rozvoj
klicovych kompetenci zakt, ale i1 uciteld béhem tohoto typu vyuky. Projektova vyuka klade
vysoky diiraz na piemysleni zaki, skupinovou praci ¢i na samotnou komunikaci zaki (Viz napf.

Vonasek & Rusek, 2013).

PROJEKT ,,ODIVANi“ A JEHO CILE

V ramci jednoho z didakticky zamétenych ptirodovédnych pfedméti pro studenty primarni
pedagogiky na PedF MU je jako forma vyuky vyuzivana pravé projektova vyuka. Tématem
uplynulého semestru se stalo ,,0divani*“. Cilem projektové vyuky bylo pfipravit integrovanou
tematickou vyuku pro zaky tfetiho roéniku ZS, jejiz specifitou je 100% piislusnost zakd

k romskému etniku.

Ptidanou hodnotou vyuzivani této formy vyuky je pro samotné studenty ucitelstvi primarni
pedagogiky seznameni se se v§emi fazemi a tiskalimi projektové vyuky takika na ,,vlastni ktizi.
Studenti ziské&vaji znalosti a dovednosti nezbytné pro tvorbu a zpracovani kvalitni projektové
vyuky 1 ITV. Osvoji si védomosti orozdilech mezi projektovou vyukou
a ITV. VSechny tyto znalosti a dovednosti mohou nasledné¢ vyuzit béhem jejich vlastni

pedagogické praxe a ve zrealizovaném vystupu projektu, tj. v ITV.
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STRUKTURA PROJEKTU ,,ODiVANi“

Studenti primarni pedagogiky jsou v ramci pfedmétu ,,Praktikum k didaktice pro vyuky
0 ptirod¢ a spolecnosti seznameni se zékladnimi znaky a fazemi projektové vyuky. Jednotlivé
seminare probihaly a kazdoro¢né probihaji tydné v rozsahu dvou vyucovacich hodin. V kazdém
seminafi je studentim k dispozici vedouci cviceni, ktery zde participuje v tloze radce
a konzultanta. V uvodnich hodinach na za¢atku semestru je studentim zadano téma projektu
anasledné ITV pro zéky 1. stupné ZS. V letosnim jarnim semestru (3kolniho roku) 2014/2015
se jednalo o téma ,,Odivani* a cilem byla realizace 1TV na zadané téma pro zadanou skupinu
zaku.

V ramci projektu jsou studenti nejprve v ivodnim seminafi motivovani pro zvolené téma.
Tentokrat byl vhodnou motivaci piibéh inspirovany cestou bavinéného tricka kolem svéta
(Uchatius, 2010). Nasledoval dals$i seminatf a rozdéleni roli jednotlivell ¢i dvojic v ramci
projektu. Uvedené tole byly: chemik a fyzik, jiny biolog, historik, geograf ¢i dokumentarista
nebo inspektor atd., viz bliz§i specifikace roli nize v textu. V ramci celé skupiny probihalo
intenzivni planovani a pfiprava na naslednou realizaci ITV. Studenti si sami zvolili nazev ITV,
Vv na$em piipadé to byl nazev ,,Skola médnich navrhara“. Podstoupili hospitaci bézné vyuky
Vv pridélené tiidé, zajistovali si podminky, pomicky, materidl, pfipravovali a tiskli pracovni
listy. Nechybéla vzijemnd konzultace v ramci celé skupiny a to nejen na kazdotydennich
seminafich, ale 1 prostfednictvim vytvofené skupiny v ramci socidlnich siti. Vystup veskerych
ptiprav v ramci svého projektu zrealizovali formou ITV na pfidélené zékladni Skole, v nasem
ptipadé na ZS Merhautova Brno, budova na ulici Vranovska a to v rozsahu 4 vyugovacich
hodin. Nasledujici seminaf slouZil k sebereflexi jednotlivych studenti. V ramci posledniho
seminafe v semestru prob¢hla ,,mini* konference vSech seminarnich skupin, pii které studenti
prezentovali svlij projekt a jeho naslednou realizaci formou ITV na zékladni Skole. Studenti
kazdé skupiny byli po prezentaci svého i ostatnich projektli osloveni k jejich ustnimu
I pisemnému zhodnoceni. Studenti také sami formulovali zavéry tykajici se ptipravy a realizace

ITV a projektové vyuky. Sami si tak uvédomili rozdily mezi témito vyukovymi formami.

Casové rozloZeni vyuky piedmétu pro studenty:

1. Iniciace projektu, motivace, rozdéleni do skupin, zaddni tématu projektu
(2 hod./1. tyden)

2. Vybér roli jednotlivymi €Eleny skupiny popt. dvojic, navrh ndmétu popt. ndzvu pro
ptipravované ITV (2 hod./ 2. tyden)
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3. Hospitace vbézné vyuce tiidy, kde bude uskuteCnén vystup projektu
(2 -4 hod./3. tyden)

4. Zpracovani informaci a pfiprava jednotlivych ¢innosti, materialu, pomticek k nasledné
realizaci projektu (6. hod./4. — 7. tyden)

5. Realizace vystupu projektu na vybrané zakladni Skole Merhautova Brno, budova
Vranovska (5 hod./ 8. popf. 9. tyden)

6. Reflektivni seminar k zrealizovanému vystupu projektu (2 hod/10. tyden)
7. Prezentace realizovanych projekti a jejich hodnoceni — hodnotici arch
(2 hod./11. tyden)
ROZPIS JEDNOTLIVYCH ROLI - TEMA ,,ODIVANi“ A REALIZOVANE ITV
,.SKOLA MODNICH NAVRHARU*:

Role organizatora

Organizator projektu zajistuje hospitace na ZS v zadaném roéniku a tiidé. Dale pak vhodné
podminky pro uspésnou a bezproblémovou realizaci cile predlozeného projektu (vyhledani

a kontaktovani vedeni zakladni $koly poptipad¢ tfidniho ucitele).

Role inspektora

Inspektor projektu hlidd a kontroluje dodrZzovani zékladnich hygienickych
a bezpecnostnich podminek pfi realizaci ITV na zdkladni Skole. Dale dodrZzovani ¢asového
rozvrzeni a vécného obsahu jednotlivych ¢asti projektu a nasledné vypracovani hodnotici

Zpravy.

Role dokumentaristy

Dokumentarista projektu zaznamenava na vybranou multimedialni techniku jednotlivé
body projektu. K této ¢innosti si také musi obstarat svoleni rodi¢ déti pro jejich nataceni ¢i
foceni. Vyuzivd ktomu informacni a komunikaéni technologie naptiklad k pofizeni

videozaznamu, audiozaznamu, fotodokumentace atd.

Role specialisty na ivod a zavér

Hlavnim ukolem je motivovat Zaky za pomoci dramatizace. Specialista na ivod a zavér
zaroven zaky seznamuje s celym projektem a v neposledni fad¢ jej i ukoncuje a poskytuje

zaktm prostor na sebereflexi a zpétnou vazbu.
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Role specialisty v oboru chemie a fyziky, biologie, geografie a historie

Specialisté¢ v daném oboru jsou povéreni tvorbou riznych aktiviza¢nich metod, jez maji

zaktm predlozené téma zajimavou a efektivni formou pfedstavit.

Realizovana ITV s niazvem ,,Skola modnich navrhaiti seznamila Zaky s nepfebernym
mnozstvim informaci vztahujicich se k danému tématu. Specialista na Gvod a zavér predvedl
scénku, ve které se predstavil jako svétozndmy moddni nadvrhat, ktery z kazdého zdka po
celodennim $koleni vytvoii plnohodnotného modniho navrhaie. Na zavér ITV tak ziskal kazdy
zék od tohoto ,,mdédniho navrhare* certifikat, ktery jej opraviioval navrhovat a vytvaret své

vlastni origindlni modely.

Zaci méli moznost vyzkouset si odstrafiovani riznych druhti skvrn z bavinéného textilu
(napt. cokolada, olej, hlina, fix) pomoci riznych detergentnich prosttedkti (mydlo, jar, praci
prasek). Déle se Zaci i¢astnili barveni textilii pomoci pfirodnich barviv (vyluh ¢ervené tfepy,
cibule ¢i bortivek). V ramci oboru fyzika a jeho propojenim s danym tématem Zaci zjiSt'ovali
pevnost a nosnost riiznych druhii textilnich vlaken pomoci zdvazi o hmotnosti 50 g. Specialista
na obor biologie seznamil zaky s nejcastéji péstovanymi rostlinami vyuzivanych pro vyrobu
tkanin. Uvedl vzdy jejich cely nazev, zafazeni, zpisob péstovani, ekologické zatizeni a jejich
nasledné vyuziti v textilnim pramyslu. Pomoci hmatu pak déti zjistovali, o jaky piirodni
textilni material se jedna. Specialisté v oboru geografie seznamili zaky se zemémi, které jsou
nejveétSim producentem baviny, Inu a technického konopi. Nazorné€ si pomoci mapy a provazki
znazornily trasu, kterou urazi jedno tricko ¢i kalhoty od péstitele pies vyrobce az po kone¢ného
zakaznika. Specialista v oboru historie pak provedl Zaky jednotlivymi historickymi obdobimi a
poukazal na typické prvky v historickych odévech. Zaci pracovali ve skupinach. Kazda skupina
déti pak musela na namét urcitého historického obdobi navrhnout a vyrobit svilj vlastni odév.

Specialista na tvod a zavér pak zrealizoval modni prehlidku a predal certifikaty.
ZAVER

Studenti ucitelstvi ptirodovédnych predméti na PedF MU byli sezndmeni s koncepci
projektové vyuky a ITV. Jejich motivaci bylo absolvovani piedmétu vyucovaného formou
projektové vyuky, spolupracovat a splnit cil projektu, tj. realizaci ITV ve 3. roéniku na ZS. Na
samotnych Zacich zakladni Skoly tuto navrZenou a pfipravenou ITV zrealizovali a ovéfili
Vv prostiedi jejich bézné vyuky. S piedloZzenym tkolem se kazdy student bravurné vypotadal.
Studenti se zdokonalili ve vlastni organizaci ¢asu, rozvoji kreativity, organizacnich

schopnostech, schopnosti komunikace a nasledné spoluprace.
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| DETI NA MADAGASKARU SI CHTEJI CIST
EVEN MADAGASCAR CHILDREN WANT TO READ

MACHALOVA Magdaléna

Abstract

The paper focuses on the use of project-based teaching practice and integration of
information from school with a normal life. An important task is to get new information about
Madagascar and at the same time help children in Madagascar with equipping libraries and
classes. The project includes an explanation of 69" grade students what is Bookfeeding
project by Alena Machalkova (http://bookfeeding.org/). On Bookfeeding project is built the
whole school project. The main objective is to link two completely different worlds, to teach
pupils to help others and appreciate not only the things that have, but also that they can go to
school. The project also includes correspondence with Malagasy children.

Key words

Books, Madagascar, project-based education, bokfeeding project, reading.

UVOD

Jedno &inské piislovi pravi: ,,Rekni mi a j4 zapomenu, ukaZ mi a ja si zapamatuju, nech mé
to délat a ja pochopim.® MozZna 1 proto je projektové vyuCovani stale oblibenéj$i moderné;si
metodou vyuky. Frontalni vyuka je diilezitad, mnohdy 1 nezbytn4, ale je u ni velmi obtizné zaky
motivovat a udrzet si jejich pozornost. Pokud si ucitel sedne za katedru, vzdali se zaktim jesté
vice (Maier a kol., 1994, s. 106). Je tfeba zmenSovat tuto propast a snazit se zakiim priblizit.
,.Skola zpiistupiuje détem svét, $kola uvadi déti do svéta™ (Vzdélavaci program Obecna kola,
1996, s. 34). Ve svéte budou tito Zaci odkdzani na vlastni isudek, organizaci ¢asu a posuzovani
spravnosti informaci. Proto je tfeba, aby se tomu naucili uz ve skole. Aby se zaci néco naucili,
musi byt navic motivovani. Helus a kol. (1979) tvrdi, Ze ucitel musi dosahnout i toho, aby mél
ucebni cil pro Zaky také osobni smysl, subjektivni motiva¢ni hodnotu. Projektova vyuka slibuje
néco vic, nez pouhou praci s ucebnici a memorovani textu (viz napt. Bilek & Machkova, 2015;
Lindner, 2014). Dulezitou, ale problematickou fazi projektu je ale hodnoceni (viz napfi. Project
Based Learning, 2005).

CILE PROJEKTU

7 owr

Z4ci zorganizovali sbirku nepouzivanych anglicky a francouzsky psanych knih. Cilem tedy
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bylo, aby zaci pochopili, ze mohou nékomu pomoct uz jen tim, ze daruji to, co sami nepotiebuji.
Dalsimi cily bylo, aby se zaci dozvédéli néco o Madagaskaru a zivotu na ném, aby si zacali
dopisovat s Malgasi a mohli tak sami zhodnotit diametralni rozdily ve vzdélavani a stylu Zivota.

Poslednim vyznamnym cilem bylo, aby Zaci vice Cetli a tim navic pomahali.

STRUKTURA PROJEKTU

Dlouhodoby projekt byl vytvoten pro zaky devaté tiidy zakladni Skoly, ktefi ho zpracovali

pro své mladsi spoluzaky.

REALIZACE PROJEKTU

Jako motivace byla zdkim devaté tfidy nejprve predstavena internetova stranka

bookfeeding.org. Nasledovala debata o ¢tenatské gramotnosti v jednotlivych ¢astech svéta.

Zakam byla vyudujicim piedstavena témata. Zaci se rozdélili do sedmi tii- az &tyi¢lennych
skupin a kazda skupina si vybrala jedno téma. Skupiny si pomoci pojmovych map sepsaly

otazky k danému tématu.
Témata:

Bookfeeding project, Afrika o¢ima (NE)profiki,
gkoly na Madagaskaru,

Zpracovani hliniku, vyroba cihel,

Zivo¢ichové na Madagaskaru,

Rostliny na Madagaskaru,

Zakladni zemépisné informace o Madagaskaru,

N o a k~ wnh e

Madagaskarské zvyky.

Nasledovala prednaska o Madagaskaru, pii které si Zaci zapisovali informace k jejich
tématu. DalSi poznatky naSli na internetu, v ucebnicich a encyklopediich. Plakaty byly
vytvofeny na papir velikosti A3 nebo A2 a mély informovat o Madagaskaru zaky z ostatnich

tiid (viz Obr. 1).
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Obr. 1 Plakaty, zdroj: autorka (2015)

Zaci z prvni skupiny zjistovali informace o Bookfeeding projektu Aleny Machalkové
a prave probihajici vystavé Afrika ocima (NE)profika v ostravské U6. Druhd skupina vénovala
pozornost Skoldm na Madagaskaru. Jak staré déti chodi do Skoly, jaké na Madagaskaru existuji
Skoly nebo které predméty jsou vyucovany. Tieti skupina se zaméfila na pramysl na
Madagaskaru. Popisovali zpracovani hliniku, vyrobu auticek z plechovek, vyrobu cihel nebo
t&7bu safiru. Ctvrta skupina si dala za tikol zjistit madagaskarskou faunu. Zaméfili se na lemury
a fosy. Pata skupina studovala botaniku. Hlavné baobaby a ravenaly. Zaci v $esté skuping se
orientovali na zemé&pisné informace. Sedmé skupina se zabyvala pro zménu zvyky na

Madagaskaru. Zvlastni kapitolu vénovali pohibiim a exhumacim.

Po vytvoreni plakat zaci vyhlasili sbirku anglicky a francouzsky psanych knih, ¢asopist

a ucebnic pro knihovnu v Soavinimerina Ambohitrakely na Madagaskaru (viz Obr. 2).

m—
Gramotnost na Madagaskaru je jedna z nejhorsich | detl na M adagaskaru

na svété.
Ze 194 zemi je Madagaskar na 182. misté. . Y2 Y2
To znamena, Ze 35% obyvatelstva neumi &ist. S], Chtﬂ] l Clst

A toto Eislo se bohuzel neustdle zvySuje. Nikdo nemiZe uddlat viechno, ale kizidj mitFe udélat néco!”

Co: prineste anglicky nebo francouzsky
psané knihy, ucebnice a Casopisy

Kdy: do 19. prosince 2014
Kam: kabinet p. ué. Machalové

f e

oy Kam knihy poputuji: knihovna v Soavin~
v ¥ 2y gL .oy i ina Ambohitrakely, Mad. k
Prinesme nale zapriSené knizky lidem, kteftje potiebujy J§ '™erne Ambonitrakely, Madagaskar
w . > oo G £ httpffbookfeeding wix.com/madagaskars#linfolesgz

Obr. 2 Plakat informujici o sbirce knih, zdroj: autorka (2015)
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Do sbirky bylo vénovano 91 kg (pfes 400 ks) vyfazenych Skolnich uc¢ebnic, détskych knih,
beletrie a Casopist. Knihy byly odeslany jako pytle tiskovin (viz Obr. 3) a penize na ptepravu
byly ziskdny z dobrovolného vstupného na cestopisnou ptfednaSku MADAGASKAR- misto,

kde se zastavil ¢as.

Po ukonceni sbirky probehla prednaska zaki 9. ro¢niku pro zaky 6. ro¢niku. Seznamili je
nejen se svymi postery, ale také s tim, Ze si budou dopisovat s détmi na Madagaskaru. Zaci
6. tiidy poté napsali v hodiné¢ anglictiny prvni dopis. Prvni dopisy byly odeslany spolu
S knihami. Projekt bude navic rozSifen o financni sbirku na Madagaskar na internetovych

strankach www.ctenipomaha.cz, kde se ¢eka na jeji schvaleni.

Obr. 3 Knihy na Madagaskaru, zdroj: Bookfeeding project (2015)

ZAVER

Zaci hodnotili projekt kladng. Uvédomili si, jak se u¢ivo z jednotlivych predmétii navzajem
prolina a jak souvisi s okolnim svétem. Bookfeeding project se vryl do povédomi celé skoly.
Zaci 6. tiidy se procvi¢ili v angliéting, navazali nové piatelstvi s détmi z jiné Gasti svéta. Tyto
dopisy jim pomahaji nalézat rozdily ve stylu Zivota a uvédomit si, Ze vSe, co néktefi povazuji
za samoziejmé, je jinde nedosazitelné. Pfednéaska pro Sesté tfidy naucila starsi zaky vystupovat
pred obecenstvem. Fotografie knih na Madagaskaru jen dokézaly, ze knizky §ly skute¢né na

dobrou véc.
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ROZVIJIME ALGORITMICKE MYSLENI POMOCI SIFER

ALGORITHMIC THINKING DEVELOPMENT WITH THE USE OF
CIPHERS

HANZALOVA Pavia, CHROUSTOVA Kateiina

Abstract

The article describes educational activity designed mostly for lessons of informatics in
elementary schools. Emphasis is placed on the development of algorithmic thinking, which is
essential in the informatics instruction when programming, as well as in STEM (Science,
Technology, Engineering and Mathematics) and in everyday life. It is focused on
interdisciplinary relations, the development of key competencies and creativity of the learners.
The theme of activity are the monoalphabetic substitution ciphers based on the Hebrew
alphabet. In the end we give a few ideas of more difficult variant of the activity or its extension.

Key words

STEM, informatics, algorithmic thinking, encryption.

UVOD

Soucasny piistup ke vzdélavani zaka v Ceské republice je zalozen na pozadavcich
uvedenych v Rdmcovych vzdé€lavacich programech, které kladou diraz nejen na rozvoj
klicovych kompetenci a vyuziti mezipfedmétovych vztahl. Nesta¢i zdkim predavat hotoveé
poznatky, ale je nutné je do vyuky aktivné zapojit, podporovat jejich kreativitu a ochotu
a schopnost spolupracovat s ostatnimi Zaky — coz jsou kompetence potiebné nejen pro osobni,
ale i profesni Zivot (Bilek & Machkova, 2014). Vzhledem k témto narokiim na vyuku se Castéji
vyuziva kooperativni, problémova, projektova ¢i badatelsky orientovana vyuka. Ta navic zZaky
uci veétsi samostatnosti a zodpovédnosti. V ¢lanku pfinasime navrh vyukové aktivity do hodin

informatiky na zékladnich Skolach zamétfené na rozvoj algoritmického mysleni za vyuziti Sifer.

ALGORITMICKE MYSLENI V STEM

Pod pojmem algoritmické mysleni se skryva fada schopnosti a dovednosti spojenych
s tvorbou a pochopenim algoritmt. Algoritmy lze definovat jako metodu feSeni problému
skladajici se z presné definovanych instrukci (Futschek, 2006). Podle Futscheka (2006)
algoritmické mysleni zahrnuje schopnost analyzovat dané problémy, schopnost piresného

vymezeni problému, schopnost najit zakladni kroky (pfiméfené pro dany problém), schopnost
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vytvofit spravny algoritmus pro dany problém pomoci zakladnich krokt, schopnost ptemyslet
o vSech moznych zvlastnich a béznych pfipadech tohoto problému a schopnost zlepsit
vykonnost algoritmu. Zatimco Jancaiik (2007, s. 35-38) vymezuje v ramci algoritmického
mysleni téchto pét schopnosti:

1. schopnost spravné aplikovat algoritmus v konkrétni situaci,

2. schopnost vytvaret vlastni algoritmy,

3. schopnost ovérit spravnost a efektivitu algoritmu,

4. schopnost rozeznat problém, ktery nemé algoritmické feSenti,

5

schopnost popsat algoritmus slovy.

Prestoze je algoritmické mysleni klicova dovednost v informatice, a to pfedevsim ve vyuce
programovani, vyuziva se i V dalSich oborech STEM (souhrnné vzdélavani v prirodnich védach
(Science), technice a technologii (Technology, Engineering) a matematice (Mathematic) — jeho

vyuzivanim v ramci outdoorovych aktivit se zabyva napt. Lindner (2015).

V ptirodnich védach se vyuziva vzdy, kdyz je nutné presné dodrzovat urcité postupy. Jedna
se napft. o planovani experimentu a dodrzovani jednotlivych kroki jeho postupu. Algoritmické
mysleni vyuzijeme napf. v chemii také v rdmci nazvoslovi pii tvofeni vzorci ¢i ndzvi naptiklad
soli kyslikatych kyselin. DalSim ptikladem vyuziti algoritmizace je identifikovani vzorkl
v ramci analytické chemie ¢i pfi dikazu latek — tyto algoritmy lze piepsat do podoby
vyvojovych diagramii (Janys, 2008). V biologii vyuzivame algoritmického mySleni napft. pti
zafazovani zivocicha ¢i rostliny (apod.) do spravné taxonomické kategorie. Algoritmického
mysleni ma vyznamnou roli samoziejmé také v matematice. Vztahem mezi algoritmickym
a matematickym myslenim se zabyvd napt. Knuth (1985). Ten se zaméfuje na cetnosti
vyuzivani algoritmil v matematice a zdiraznuje vzajemné pisobeni algoritmického mysleni na
matematické a naopak. Tzabary (2009) realizoval vyzkum zabyvajici se vzdjemnou interakci
algoritmického a matematického mysSleni. Ve svém c¢lanku doklddd jednoznaény vliv

algoritmického mysleni na matematické myslenkové procesy.

SIFRY VE VYUCE

,Nejkrasnejsi, co miizeme prozivat, je tajemno. To je zdkladni pocit, ktery stoji u kolébky

pravého umeni a vedy.* Albert Einstein

Téma Sifer bylo vybrano zdmérné, protoZze neodmyslitelné k informatice a dal§im oblastem
STEM patii. Diky utajovanym zpravam a hlavné potteb¢ je rozlustit se vypocetni technika

zacala velmi rychle vyvijet. Zaroven jsou Sifry ¢imsi tajemnym, coZ je obvykle velmi lakavé
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(jak vyplyva z tivodniho citdtu A. Einsteina). Také mohou byt pro zéky jiz né¢im znamym,
protoze se pouzivaji naptiklad v ramci skautingu, geocachingu nebo v rtiznych logickych ¢i
Sifrovacich soutézich (napft. souté¢z Technoplaneta). Pro zaky neznamenaji pouze ucivo ve
Skole, ale 1 zdbavu. To je ¢ini perfektnim néstrojem pro motivaci. Vzhledem k tomu, ze je pfi
Sifrovani a deSifrovani nutné dodrzet pfesné potadi krokt, jsou Sifry perfektnim nastrojem pro
rozvoj algoritmického mysleni. Prezentovana vyukova aktivita vyuzivajici Sifry ve vyuce
informatiky se zaméfuje na rozvoj schopnosti spravné aplikovat algoritmus v konkrétni situaci,
schopnosti vytvaret vlastni algoritmy, schopnosti ovéfit spravnost a efektivitu algoritmu
a schopnosti popsat algoritmus slovy. Sifry oviem stejné jako algoritmické mysleni miizeme
vyuzivat i v ostatnich predmeétech, naptiklad jsou dostupné konkrétni ukazky moznosti vyuziti

Sifer ve vyuce chemie (Hanzalova & Chroustova, 2014).

HEBREJSKE SIFRY

Tti Hebrejské Sifry (Atbas, Albam, Atbah) jsou jedny z nejstarSich monoalfabetickych
substituénich Sifer. Jsou jednoduché na pochopeni. Jejich princip vychazi z hebrejské abecedy.
Jednotlivé znaky (pismena) mély i matematicky vyznam (kazdy predstavoval i urCitou ¢iselnou
hodnotu). Jejich ptiklad mizeme najit 1 v Bibli (Singh, 2000). Zde je slovo Bébel (neboli
Babylon) uvedeno jako Sésak (t]. §ifra podle Atbag).

Nazvy tii Sifer jsou odvozeny pravé podle pravidel Sifrovani v hebrejské abecedé

(napt.: Atba§ — Alef nahrazujeme Tav, Bet za Sin).

NAVRH VYUKOVE AKTIVITY

Jednim z cild navrhované vyukové aktivity je rozvijet algoritmické mySleni Zakda.
Ptipravend aktivita trva pfiblizné dvé az ¢tyfi vyu€ovaci hodiny informatiky na zakladni Skole

V zavislosti na ro¢niku.

V ramci této aktivity se Zaci maji sezndmit s jednim ze tii typil hebrejské Sifry — konkrétné

Atbas, Albam a Atbah. Zaci plni nasledujici ukoly:

1. Najit informace o vybrané Siffe véetné historického kontextu. — Zde by se méli
seznamit s hebrejStinou, jejim zatfazenim, kdy a kde se pouzivala, resp. pouziva. To
vSe sepiSou do kratkého textu (s uvedenim zdroji).

2. Pochopit princip Sifrovani a uplatnit jej na evropskou (pfipadné ceskou) abecedu.
— Rozdil mezi evropskou a ¢eskou abecedou je ve znacich s diakritikou (evropska
abeceda obsahuje 26 znakl — bez hacki, ¢arek, prehlasek a bez pismena CH).
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Urcit, ktery z nékolika zdrojovych kodi (resp. programtl) lze vyuzit pii Sifrovéani
pomoci jejich Sifry. — Jedna se o ovéteni, zda algoritmus pochopili a zda néjakou
metodou (nejcastéji ,,pokus-omyl*) dokdzi spravné urcit zavislost vstupu a vystupu
programu.

Podrobné¢ popsat algoritmus slovy a vytvofit Sifrovaci pomucku. — Tento popis by mél
byt pfesny a jednoznac¢ny. Algoritmus popisuji pomoci dvou metod. Prvni je Sifrovani
pomoci substitucni tabulky (tu si sami i vytvoii v libovolném dostupném programu)
a druhy zptsob je Sifrovani z hlavy (coz je princip, jak 1ze vytvoftit tabulku zpaméti).
Zasifrovat tajnou zpravu pro své spoluzaky.

Prezentovat vysledky své prace. — Soucasti je i diskuze o spolenych znacich
I rozdilech mezi Siframi.

Diskutovat o vyznamu §ifer. — Zaci by méli vSichni spole¢n& mluvit o historii §ifrovani,
proc¢ Sifry vznikaly a jaky byl jejich pfinos. Dal§im tématem by mohlo byt vyuziti

a vyznam Sifer v dnesni dob¢.

UKAZKY VYSLEDKU PRACI

Na Obr. 1 je uvedena jednoducha substituéni tabulka pro Sifru Albam (tzv. obracena

abeceda), kterd se da redukovat pouze na polovinu (protoZe je zaména pismen symetricka).

A|B

CIDIE|F|G(H[I[J|K|LIMN(O[P|Q|R|S5|T|U[VW[X|Y]|Z

MO

P Q(R|S|(TIU|V W|X|Y|Z|A|B|C|D|E|F|G[(H|I [J]K|L|M

Obr. 1 Substituéni tabulka $ifry Albam

Jednim z tkoli projektu je zajimavym zpiisobem zpracovat tuto substitucni tabulku pomoci

libovolnych dostupnych programu. Tti provedeni zakt z devatého ro¢niku jsou uvedena na

Obr. 2.
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Obr. 2 Ukazky praci zakt devatého ro¢niku
MOZNOSTI ROZSIRENI

Podobné téma miizeme zvolit i pro stiedni $koly. Sifrovéni totiz poskytuje velkou skalu
rizné obtiznych algoritmli. Mezi jednodu$si mizeme fadit monoalfabetické substituéni Sifry
(napt. posuvné) nebo zadkladni transpozi¢ni Sifry. SloZitéjs$i jsou potom polyalfabetické Sifry
(pfesto je jejich princip jasny a rychle pochopitelny). Behem Sifrovani lze vyuzit i rizné
pomtucky (ty si Zaci mohou sami vyrobit). ZavrSenim takového projektu na stiedni $kole mize
byt i samotné programovani aplikaci pro Sifrovani a deSifrovani uritym typem Sifry. Jeden

vvvvvv

Hubalovsky & Hanzalova, 2013).
ZAVER

Algoritmické mysleni je nepostradatelnou kompetenci (Jancatik, 2006) nejen pro vyuku
informatiky a pfirodnich véd obecné, ale pfedevs§im pro prakticky Zivot zakl vcetné zivota
profesniho. Diky nému se uci fesit problémy krok za krokem v logickém sledu a rozlisuji
problémy timto zplisobem nefesitelné. Pro rozvoj algoritmického mysleni vyuzivame Sifrovani,
které miize byt pro zaky velmi atraktivni. Sifry lze navic zafadit do riiznych vyudovacich
pfedmétl (a to nejen matematiky a ptirodnich véd, ale i humanitné zaméfenych predméti).
Proto se mulzeme rozvoji algoritmického mySleni zabavnou formou vénovat castéji

a podporovat meziptedmétové vztahy. Dalsi vyhodou vyuzivani Sifrovani jsou moznosti
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ruznych modifikaci vyukové aktivity a s tim 1 moznost vyuziti i ve vysSich ro¢nicich. S tim
souvisi variabilita rizné obtiznych zadani umoznujici diferencovat tlohy pro praci s nadanymi

zaky ¢i s zaky se specifickymi potiebami.

Podékovani

Prispévek vznikl s podporou projektu specifického vyzkumu Pedagogické fakulty
Univerzity Hradec Kralové ¢. 2144/2015 a specifického vyzkumu Ptirodovédecké fakulty
Univerzity Hradec Kralové ¢. 2102/2015.

LITERATURA

Bilek, M. & Machkova, V. (2014). Inquiry on Project Oriented Science Education or Project Orientation
of IBSE? In Rusek, M., Starkova, D., Metelkova, 1. (Eds.) Project-based Education in Science
Education XII (pp. 10-20). Praha: Charles University in Prague, Faculty of Education.
WOS:000357160200001

Futschek, G. (2006). Algorithmic thinking: the key for understanding computer science. In: Informatics
education  —  the  bridge  between  using  and  understanding  computers
(pp- 159-168). Springer Berlin Heidelberg.

Hanzalova P. & Chroustova, K. (2014). Sifrovani jako netradi¢ni zpiisob aktivizace Zaka ve vyuce
chemie [Encryptions as a Non-traditional Way of Student Activating in Chemistry Education]. In
Bilek, M. (Ed.), Vyzkum teorie a praxe v didaktice chemie/Prirodovédné a technologicke
vzdelavani pro XXI. stoleti (pp. 395-403). Hradec Kralové: Gaudeamus.

Hubalovsky, S. & Hanzalova, P. (2013). Modeling, simulation and visualization of automatic
cryptoanalysis of the short monoalphabetical substituted cipher text. International Journal of
Mathematics and Computers in Simulation. 7(2), pp. 134—-143.

Jancatik, A. (2006). Algoritmické mysleni a jak ho rozvijet [How to develop algorithmic thinking]. In
Lavicka, M., Bastl, B., Ausbergerova, M. (Eds.). 10. setkani uciteliit matematiky vSech typii a stuprii
Skol (pp. 131-135). Plzen: Vydavatelsky servis.

Jancatik, A. (2007). Algorithms and Solving Strategies. Praha: Univerzita Karlova v Praze.
Janys, M. (2008). Teaching Algorithmisation and Relationships to Other Subjects. Usti nad Orlici.

Knuth, D. E. (1985). Algorithmic Thinking and Mathematical Thinking. The American Mathematical
Monthly 92(3), 170-81. Mathematical Association of America.

Lindner, M. (2015) Outdoor Projects in STEM: Results of a Research on Students’ Learning and
Motivation. In M. Rusek, D. Starkova, Metelkova, 1. (Eds.), Project-based Education in Science
Education, (pp. 21-27). Praha: Charles University in Prague, Faculty of Education.
WOS:000357160200002.

Singh, S. (2000). The Code Book: The Science of Secrecy from Ancient Egypt to Quantum Cryptography.
Anchor, London.

Tzabary, A. (2009). The Contribution of “Algorithmic thinking” in Developing Mathematical Thinking
Processes. In Tzekaki, M., Kaldrimidou, M., Sakonidis, H. (Eds.), PME 33: Proceedings of the 337
Conference of the International Group for the Psychology of Mathematics Education (pp. 479—
479). Thessaloniki, Greece: International Group for the Psychology of Mathematics Education.
WO0S:000276056100213.

164



KONTAKTNIi ADRESY

Mgr. Pavla Hanzalova®, Mgr. Katefina Chroustova?

Y Katedra informatiky,
Pedagogicka fakulta,

Univerzita Hradec Kralové
Rokitanského 62

50003 Hradec Kralové

e-mail: pavla.hanzalova@uhk.cz

2 Katedra chemie,

Ptirodovédecka fakulta

Univerzita Hradec Kralové
Rokitanského 62

50003 Hradec Kralové

e-mail: katerina.chroustova@uhk.cz

165



JAK SE ZILO, KDYZ NEBYLO...
HOW PEOPLE LIVED WHEN THERE WAS NO...

KRECKOVA Jana, ROZKYDALOVA Andrea, VANISOVA Barbora

Abstract

The project is intended for secondary school students and higher grades of grammar
schools. Its primary goal is to show the students contrast between chaotic and consumerist
times and on the other hand the era of our grandparents. During the project time (we reccomend
3 days) the students are divided into groups accross classes. One group learns about alternative
approaches of production of cheese, the second learns how to make soap and the third group
studies secrets of natural medicine. In the end, the students in groups present the project results
to theother students and learn what they had discovered.

Key words

Making cheese, making soap, herbals, history of hand-made product, project-based
education.

UVOD

V dnesni dobé je pro vétsinu déti, dospivajicich i dospélych samoziejmosti nakoupit si vse,
co potiebuji. Zijeme v konzumni spole¢nosti. Potraviny, obleéeni, kosmetika i dalsi véci denni
potieby jsou bézné k dostani v obchodech. Clovék neni mnohdy za prvé schopen docenit préci,
kterd za danym vyrobkem mitiZe stat, a za druhé i pfes sloZeni na obalech nevi, z ¢eho se dana
véc sklada. To vSak nebylo pravidlem vzdy. KdyZz nahlédneme zpét do historie, zjistime, Ze
vetSinu véci denni potieby si vzdy lidé vyrabéli sami doma a védeli tak, co presné jedi €1 ¢im
piesné se myji. Tedy hlavné do nastupu primyslové revoluce. Nékteré¢ druhy domacich vyrob
vSak pretrvaly 1 do zacatki 20. stoleti, coz se miizeme dozvédét hlavné po rozhovorech s naSimi
predky. Nejrozsifenéj$§imi domacimi produkty byly hlavné vyrobky z mléka, masa, vosku
a obecné rostlin. Dodnes se mlizeme setkat se stloukdnim masla ze smetany, pe€enim chleba,

vyrobou syra, mydla nebo domécich masti.

CiL PROJEKTU

Cilem projektu je pfedstavit Zakiim stfednich $kol a vysSich ro¢nikil viceletych gymnazii
vyrobu vybranych predméti, které mohou bézné zakoupit v obchodé. Ru¢ni vyroba dané véci
muze v tomto ptipad¢ dodat znacnou pfidanou hodnotu v ramci motivace zaka a spole¢né s tim

ho seznamit s historickou strankou véci.
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K dosazeni téchto cilti se zda metoda projektového vyucovani jako nejvhodnéjsi. V radmci
projektu je totiz kladen dliraz na samostatnou praci zaki, kteti jsou si schopni v rdmci ptidélené
struktury skupiny rozd¢lit préaci, dohledat potiebné informace k realizaci projektu a realizovat
jednotlivé faze projektu sami, jen pod dohledem pedagoga (Manak & Svec, 2003; Rusek
& Dlabola, 2013).

Béhem projektu jsou kladeny nésledujici fidici otazky: ,,Je viibec mozné si v dnesni dobé
bézné vyrabét predméty denni potfeby? Jsme stale schopni vyhnout se konzumu? Jak si nasi
piedkové poradili v ikonech bézného zivota? Jak si ¢lovék poradi, kdyz mu dojde n¢jaka jim
bézn¢ uzivana latka?* Tyto otazky by méli zaci byt schopni zodpovédét po absolvovani vsech

casti projektu.

Projekt propojuje vzdélavaci obory biologie, chemie, déjepisu, vychovy ke zdravi a popf.
geografie a zahrnuje prifezova témata jako medidlni ¢i environmentalni vychovu (RVP G,

2007). Zdiraznéna je experimentalni ¢innost, kterd je vnimana jako cenny aspekt projektové

vyuky (Rusek & Gabriel, 2013).

ORGANIZACE A CASOVA NAROCNOST PROJEKTU

Projekt se tematicky dé€li na tfi dil¢i okruhy, v rdmci kterych jsou zaci vybrané tridy
rozdéleni do tif skupin. Kazda skupina bude poté postupovat dle nasledovné nastavenych etap
projektu: seznameni zakl s problematikou, pifidéleni ukolt, realizace dil¢ich ukold, tvorba

prezentacniho materialu a prezentace ostatnim skupinam.

Uvodni &ast — prvni den
Ukoly:
e vyhledat co nejvice informaci o ptidéleném ukolu
e dohledat zkuSenosti s rucni vyrobou daného vyrobku v rodinach ¢lent tymu
e navrh né€kolika variant moznych postupii vyroby daného produktu (pedagog nésledné

vyhodnoti, ktery z postupt bude nejvhodnégjsi (dle zasob ¢i bezpe€nosti prace)).

Podrobny postup zamyslenych praci, je uveden v naplni ¢innosti jednotlivych skupin.

Vyroba mydla

Skupina zabyvajici se vyrobou mydla bude mit v prvni fazi projektu za tikol dohledat
zakladni informace o produktu véetné jeho moznych zplsobil vyroby a zjistit po telefonu, jestli

nékdo z ptibuznych nemé s vyrobou mydla zkuSenosti a poptipad¢ jaké. K ziskani informaci
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mohou Zaci vyuzit dostupné tisténé zdroje ve Skolni knihovné ¢i internetové zdroje v pocitacové
ucebné. Na tuto Cinnost maji Zaci vyhrazenu jednu vyucovaci hodinu. Po ziskani téchto
informaci se skupina sejde a pomoci vedené diskuze a brainstormingu tyto zdkladni informace
shrne a navrhne mozné zplsoby piipravy mydla. Pedagog néasledné provede vybér postupu

(postuptr) dle bezpecnosti prace a dostupnych chemikalii.

V dalsi fazi si Zaci rozdé€li jednotlivd podtémata, kterd budou soucésti prezentaéniho
posteru. Konkrétné navrhujeme toto rozdé¢leni: historie mydla, historie vyroby, druhy mydel
(dle skupenstvi, dle slozeni). Tato podtémata za¢nou zaci zpracovavat jiz béhem prvniho dne.
V ramci domaci ptipravy zaci mohou sehnat rizné ptisady (barviva, kofeni, esence apod.), které

budou chtit pfi vyrobé mydla pouzit.

Druhy den zéci obdrzi pracovni list, ktery pomoci pfedchozich konzultaci ve skupiné
doplni o zvolené chemikalie a postup (V idedlnim piipad¢€ jsou tyto pracovni listy sestaveny
samotnymi Z4ky.). Zaci jsou seznameni s bezpe¢nosti prace a s nebezpenymi latkami, se
kterymi budou samostatné pracovat (pod dohledem pedagoga). Nasledn¢ dle pracovniho listu
a dohledem pedagoga zaci vyrobi dany produkt, v tomto pfipadé polotovar mydla. Ve zbylém

Case naddle zpracovavaji teoretickou cast projektu.

Zakam je predloZena tabulka, na jejimz zakladé navazili potfebné mnozstvi tukd a pedagog
piipravi 25% roztok hydroxidu sodného (64,6 g NaOH a 190 g destilované vody), jelikoZ jeho
koncentrace ptekracuje povolenou normu a z4ci s nim nemtiZzou pracovat sami. Dale Zaci
pracuji s 250 g olivového oleje, 200 g rozpuSténého vepiového sadla a 50 g fepkového oleje.
Druhé skupina pouZzije misto veptového sadla 50 g palmového oleje.

Treti den Zzaci vyrobi poster zabyvajici se tematikou vyroby mydla a zakladnimi
informacemi o ném, tento poster a svlij pracovni postup zaci pirednesou ostatnim skupinam
a rozdaji polotovary mydel a vysvétli dalsi postup v§em svym spoluzdkiim. Vzhledem k tomu,
ze definitivni produkt je hotovy aZ po 3—4 tydnech suseni a méfeni pH mydla, ma tato skupina
v ramci pracovniho listu i prostor pro zaznamenavani méfeni (pH, vzhled).

NiZe uvadime doporuceny postup vyroby mydla:
Chemikalie/ingredience: kokosovy tuk, olivovy olej, palmitovy olej, NaOH (pevny),

destilovana voda, mozné dodat esence a potravinarska barviva

Pomuicky: kadinka, tycinka, plotynka/kahan, hrnec, rucni slehac, alobal, lakmusove

papirky, silikonové formy (mozné krabicky vylozené papirem na peceni)
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Postup: 64,6 g hydroxid sodného rozpustime v destilované vodeé a nechame zchladnout na
pokojovou teplotu. Mezitim v hrnci rozpustime kokosovy tuk a smichame s ostatnimi oleji. Po
malych davkach pridavame zchladly roztok hydroxidu do smeési olejit a pomalu slehame
Slehacem. V této fazi je mozné pridat esence a barviva. Po spojeni (konzistence pudinku) smés
prelijeme do vybranych forem. Formy prikryjeme alobalem a zabalime do deky, aby bylo mydlo
v teple, a nechame dva dny tuhnout. Poté mydlo vyklepneme a obrdcené jej nechame na
podlozce. Po dobu 3—4 tydnii je nutné mydlo priibézné obracet, aby doslo k vysrdzeni hydroxidu
(toto jiz provadi zaci sami doma). Hodnotu pH zkousime pomoci lakmusového papirku, pricemz

jej prikladame na zvlhéeny povrch mydla (v misté bez srazeniny — svétlejsi).

Pozn. Je nutné dat si pozor, aby nedoslo k preslehani smési, kterd jinak ztuhne a nedd se
S ni dale manipulovat. Mydlo musi radné ztuhnout, jinak se na jeho povrchu zacnou tvorit
prasklinky. Po zneutralizovani mydla je Zadouci nevzhlednou cast se srazenym hydroxidem

odriznout.

Vystup Cinnosti: Pozorovani exergonické reakce mezi hydroxidem a vodou véetné
odvozeni bezpecnostnich pravidel pro praci s hydroxidem. Ovéfeni teoretickych poznatkt
0 tvorbé mydla vcetné zasadité hydrolyzy a typii smési. Vedeni k samostatné praci, praci ve
skupiné a organizaci v ramci skupiny. Samostatna prace v podobé¢ orienta¢niho méfeni pH

a zaznamenavani do pracovniho listu.

Vyroba syru

Skupina zabyvajici se vyrobou syra ma stejné jako prvni skupina v prvni fazi projektu za
ukol dohledat zakladni informace o produktu vcetné jeho moznych zplisobll vyroby a zjisti,
jestli nékdo z pfibuznych nema s vyrobou syru zkuSenosti a poptipadé€ jaké. K ziskani informaci
mohou Zaci vyuzit dostupné tisténé zdroje ve Skolni knihovné €1 internetové zdroje v pocitacové
ucebné. Na tuto ¢innost maji Zaci opét vyhrazenu jednu vyucovaci hodinu. Po ziskéani téchto
informaci se skupina sejde a pomoci vedené diskuze a brainstormingu tyto zédkladni informace
shrne a navrhne mozné zpisoby piipravy syru. Pedagog nasledné doporuci optimalni postup

(postupy) dle bezpecnosti prace, asoveé narocnosti a dostupnych ingredienci.

V dal$i fazi si Zéaci rozdéli jednotlivd podtémata, kterd budou soucésti prezentac¢niho
posteru. Konkrétné navrhujeme toto rozdéleni: historie syru, historie vyroby, druhy syra (dle
technologie, dle zdroje), ndhrazky syru. Tato podtémata za¢nou Zaci zpracovavat jiz béhem
prvniho dne. V ramci domadci piipravy zaci mohou nakoupit ingredience nebo alespon sehnat

ruzné ptisady (napf. rizné druhy koteni).
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Druhy den zaci obdrzi pracovni list, ktery pomoci pfedchozich konzultaci ve skupiné
doplni o zvolené chemikalie a postup (dle zvoleného postupu). Nasledné dle pracovniho listu
zaci vyrobi dany produkt, v tomto piipad¢ polotovar syru, ktery se musi nechat den odstat. Ve

zbylém Case nadale zpracovavaji teoretickou ¢ast projektu.

Tteti den zaci vyrobi poster zabyvajici se tematikou vyroby syru a zékladnimi informacemi
o ném, tento poster a svilj pracovni postup zéaci prednesou ostatnim skupindm a nabidnou

k ochutnani jednotlivé vyrobky.
Nize ptikladame doporuceny postup vyroby syru:

Chemikalie/ingredience: 0,5 | cerstvého mléka, 0,5 kg plnotucného tvarohu (tvrdy),

0,5 IZicky jedle sody, 1 IZicka citronové stavy, 1 IZice masla, sul, popr. bylinky, koreni aj.
Pomiicky: hrnec, IZice, IZicka, varic, forma, hrubé platno

Postup: Rozmélneny tvaroh s mlékem privedeme témer k varu. Poté pridame [Zicku
citronové Stavy a sraZenou smés prefiltrujeme pres platno. Odkapanou syrovatku dame
stranou. V hrnci rozpustime maslo a pridame vysrazenou smés, siil a jedlou sodu a zahrivame

do roztaveni. Vznikly produkt nalijeme do forem a nechame den odstat v chladném prostiedi.

Vystup: Zaci si osvoji separaéni metody na praktickém ptikladu. Vedeni k samostatné
praci, praci ve skuping a organizaci.
Prirodni lékarna

V ramci tohoto ukolu si Zaci do dvojice rozdé€li jednu z nize uvedenych rostlin ¢i bézné
uzivanych bylinek a kofeni v kuchyni. B&hem ptidélovani rostlin Zaci diskutuji o Gcincich
pusobeni téchto rostlin ¢i jejich plodl. Zaci samostatné béhem vyhrazeného ¢asu v pocitacové
ucebné/doma dohledaji alespon jeden tc¢inek u jemu piidélené rostliny a dle tohoto (téchto)
ucinkd nalezne odpovidajici ekvivalent syntetické vyroby a vyplni pfilozeny pracovni list.
V ramci reSerSe o rostlinach i lécich mohou Zaci vyuZit i jinych zdroji neZ internetu, napf.

literaturu, ¢leny rodiny nebo lékarnika.

Jako domaci ptipravu mohou Zaci sehnat a donést vybrané rostliny (zfejmée suSen¢) a druhy
den z nich vyrobit vyluh nebo jimi okotenit urcité jidlo. Prace této skupiny by béhem druhého
dne tedy neméla probihat v chemické laboratofi, ale spise ve $kolni kuchyiice. Zaci po
vyzkouseni ur¢itych bylin riznymi zptsoby nadale diskutuji o u€incich 1é€ivych rostlin a kofeni
a nasledné si rozdéli praci na posteru, kde by neméla chybét 1 tvodni ¢ast shrnujici pojmy, jako

jsou ,léCivka®, ,,bylina®, ,,kotfeni* apod.
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Tieti den potom zaci vyrobi poster a pomoci né odprezentuji dalSim skupinam

problematiku zabyvajici se 1é¢ivymi rostlinami a nabidnou k ochutnani vybrané vzorky bylin.

Navrhované 1écivé rostliny s jejich zékladnimi 1é¢ivymi ucinky: trezalka teckovana —
spaleniny,; cesnek — antibiotika;, madta — uklidnéni traviciho traktu; petrklic — nachlazeni;
medunika — uklidneéni, spanek,; levandule — uklidnéni, spanek; podbél — kasel; bobkovy list —
procisteéni, slehnuti; hiebicek — bolest zubii, vSeho, fenykl — uklidnéni tkani, na zanét spojivek;
Jitrocel kopinaty — zklidnéni pokozky,; salveéj — bolesti v krku, angina; lipa — nachlazeni;
brusinky — mocové cesty, skorice — zrychleni traveni, podpora metabolismu, jinan — podpora

mys$leni, mozkové aktivity (Mathioli, 1999).

Vystup: Seznameni zakl s urcitou alternativou synteticky vyrobenych 1éCiv. Vedeni
k samostatné praci, praci ve skupiné a propojeni s medialni vychovou.
ZAVER

Projekt ,,Jak se Zilo, kdyz nebylo...“ byl sestaven pro Zaky stfednich §koly a vySSich ro¢niki
gymnazii a klade co nejvétsi diiraz na samostatnou praci zaki s dirazem na experimentalni
¢innost. Jako hlavni cil si klade seznamit zaky s historii vyroby urcitych produktl, a tak
zhodnotit kontrast mezi dobami a utvofit si ndzor na rozdilnost naseho Zivota a zivot nasich
babicek. Déle maji Zaci moznost seznamit se s vyuzitim chemickych procesti v bézném Zzivote,
coz jim dany obor zna¢né ptiblizuje. Jednd se o interdisciplinarni projekt, ktery propojuje
vzdélavaci obory biologie, chemie, déjepisu, vychovy ke zdravi, popt. geografie. Déle zahrnuje

medialni ¢i environmentalni vychovu.

Projekt jiz byl ¢astecné realizovan na gymnaziu v Nymburce. Ovétovaly jsme ¢ast projektu
s vyrobou mydla a syru. Dostaly jsme pozitivni zpétnou vazbu. Projekt se zaktim libil. Jediné,

co bylo vytknuto, Ze nemohli sami pracovat s hydroxidem.

Podékovani

Vznik ptispévku byl podpoten projektem SciVis — Improvement of interactive methods to
understand the natural sciences and technological improvement a projektem PRVOUK

(Program rozvoje védnich oblasti na Univerzite Karlové).

LITERATURA

Brown, C. L. (2015) Uzasné chemické pokusy v kuchyni. Brno: Edika.

171



Grecmanova, H., & Urbanovska, E. (1997) Projektové vyucovani a jeho vyznam v soucasné skole. In:
Pedagogika 47 (pp. 37-45). Praha: UK PedF.

Ramcovy vzdélavact program pro gymndazia. (2007). Praha: Vyzkumny tstav pedagogicky v Praze.

Manak J., & Svec V. (2003) Vyukové metody. Brno: Paido.

Mathioli, P. O. (1999) Herbar neboli bylinar. Olomouc: Fontdna.

Rusek, M., & Dlabola, Z. (2013) What is and what is not a project? In M. Rusek & V. Kdhlerova (Eds.),
Projektové vyucovani v chemii a souvisejicich oborech X. Praha (pp. 14-19). Univerzita Karlova v
Praze, Pedagogicka fakulta. WOS:000339813900002.

Rusek, M., & Gabriel, S. (2013). Student Experiment insertion in Project-based Education. In M. Rusek
& V. Kohlerova (Eds.), Project-Based Education in Chemistry and Related Fields X, Praha (pp.
38-44). Univerzita Karlova v Praze, Pedagogicka fakulta. WOS:000339813900006.

KONTAKTNI ADRESY

Bc. Jana Kieckova, Bc. Andrea Rozkydalova, Be. Barbora VaniSova

Katedra chemie a didaktiky chemie,

Pedagogicka fakulta,

Univerzita Karlova v Praze

M. Rettigové 4

116 39 Praha 1

e-mail: yarchejk@gmail.com, andrea.rozkydalova@centrum.cz, baravanisova@seznam.cz

172



EKOLOGICKY DEN
ECOLOGICAL DAY

VOJTAJOVA Markéta , SRAMOVA Alena

Abstract

This project is focused on environmental education as a mutli-topical theme in curriculum
of elementary education (RVP, 2013). This topic is very relevant because of ongoing pollution
of the environment and the lack of its protection. The main goal of this project was to deepen
the environmental knowledge of pupils and also to positively influence their attitude to nature
and its protection. Project is intended for pupils at elementary school. The article describes
course and evaluation of this realized project.

Key words

Ecology, project, protection of the environment.

UVOD

Problematika ekologie a ckologického smysleni je v soucasné dobé velmi aktualnim
tématem, se kterym se setkdvaji nejen dospéli lidé, ale 1 zaci zékladnich a stfednich Skol.
Environmentalni vychova je jako priifezové téma zatazena v kurikularnich dokumentech pro
zékladni Skoly (RVP, 2013), i nékteré Skoly stfedni. Na Skolach se mlZeme také setkat
s pojmem EVVO (environmentalni vzdélavani, vychova a osvéta). Studie v tomto oboru (viz
Cinéera, 2013, s. 13) naznaCuji, Ze snahy environmentalni vychovy o ovlivnéni postoji
a chovani lidi viic¢i Zivotnimu prostiedi nejsou pfilis tispé€$né. Tuto situaci se ucitelé na Skolach
pokouseji zlepsit riznymi postupy. Jako ptiklad mizeme uvést nékteré nejaktualnéjsi projekty
zamé&fené na danou problematiku od autorek Machalové (2015, s. 92) a Popelkové a kol. (2015,
s. 111). Cilem projektu nazvaného Ekologicky den bylo zaky seznamit s problematikou tykajici
se chovani domadcich zvifat, péstovani zemédélskych plodin a také prohloubeni znalosti

0 spravném ttidéni odpadkl a odpadt.

Kromé rozvijeni ekologického smySleni byl kladen diraz narozvijeni praktickych
dovednosti a aktivizaci dosavadnich znalosti nejen zakt, ktefi projekt pfipravovali, ale také
zaku, kteti se projektového dne zucastnili (viz Kalhous & Obst, 2002, s. 299). Byl kladen dtraz
na vzajemné ueni zdka Zakem, spoluprdci mezi z&ky piipravuyjicimi ekologicky den

| spolupraci zakt ve skupiné pii plnéni riiznych ukola. Ukoly byly vymysleny tak, aby se kazdy
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¢len skupiny mohl plnohodnotné zapojit do ptipravy, realizace i plnéni ukoli. Ucitelé, kteii se
projektového dne zucastnili, méli pouze roli ,,dohlizitele. Do zadavani a plnéni ukoli
nezasahovali. Fotografie z Fkologického dne jsou uvetfejnény na Skolnim webu

http://www.zsplasy.cz/fotogalerie/2014-2015/den-zeme/.

ORGANIZACE PROJEKTU

Projekt byl navrZen a realizovan na ZS Plasy dne 22. dubna 2015. Toto datum bylo zvoleno
zameérné, nebot’ prave na tento den pfipadd mezinarodni den Zemé a soucasné je toto datum na
nasi Skole spojeno se slavnostnim sdzenim lipy prvnich ro¢niki. Projekt byl ptipraven 8. tfidou
pro zaky prvniho stupné, ktefi byli aktivnimi feSiteli jednotlivych ukoli. Prvni tfidy mély
vlastni program ve svych kmenovych tfidach, kde pro né vybrané zakyné 8. tfidy mély

ptipravenou ekologicky zaméfenou prezentaci a pracovni listy.

Piiprava projektu zacala zhruba mésic pred jeho realizaci. Zaci 8. tfidy na hodinach
ptirodopisu a ve svém volném case vymysleli jednotlivé tkoly a stanoviSté pro mladsi
spoluzaky. Inspiraci Cerpali mimo jiné z uéebnic ptirodopisu (viz Cilek a kol., 2000, s. 126;
Dobroruka a kol., 1998, s. 136; 1999, s. 16; 2001, s. 36). Nasledné Zaci obstaravali a vytvaieli
vSe potiebné (ukazky odpadkili, obrazky, pracovni listy apod.). V den realizace byla 8. tfid¢
uvolnéna jedna vyucovaci hodina, aby méli moznost vSe pfipravit na své misto. Projekt byl
feSen ve venkovnim prostoru Skoly, kam byly prest¢hovany lavice, které slouZzily jako pracovni
plocha pro zaky prvniho stupné. Zaci 8. téidy si vzdy hlidali své stanovi§té a pomahali mlad$im

spoluzdkiim s feSenim zadanych tkoli.

Zaci prvniho stupné byli rozdéleni do skupinek po 7-8 Zacich, celkem se projektu
zucastnilo 14 skupinek. Kazda skupina méla svého ,,velkého vedouciho®, ktery organizoval
postup skupiny a dohlizel na jednotlivé ucastniky. Vedoucimi byly bud’ ucitelky, nebo Zaci
9. tfidy, ktefi se velmi ochotné do projektu zapojili. Nejprve skupinky dostaly na startovacim
stanovisti mapku s jednotlivymi stanovisti a instrukce ohledné celkového pribe¢hu. Dale kazda
skupinka plnila pfipravené tkoly a za kazdy splnény ziskala pismena tajenky. Po dokonceni

vSech tkoll skupinky fesily tajenku a nakonec obdrzely odmény.

UKOLY NA PROJEKTOVEM DNU

Jednotlivé tkoly byly feSeny v ramci stanovist. Ptipraveno bylo celkem 16 stanovist
a jedno navic, kde skupinky zac¢inaly a kon¢ily svou Gcast. Prvni a souc¢asné posledni stanovisté

bylo mistem, kde skupinky dostaly mapku vSech stanovist a instrukce ohledné plnéni
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jednotlivych ukolt a sbirani pismen na tajenku. Po splnéni vSech tkolu se vratily na toto

»startovaci® stanovisté, aby zde ziskaly odmeény a zjistily, jestli maji spravné tajenku.

Na zbylych stanovistich zéci fesili ukoly s ekologickou tématikou. Byla zde stanoviste, kde
zéaci poznavali razné hospodarsky vyznamné rostliny, tfidili odpad, poznavali skiidce ze
zahrady, vymysleli zvitata z ekofarmy, skladali ekologické puzzle ¢i odhadovali, za jak dlouho
se Vv ptirod¢ rozlozi rizné odpadky. Svou kreativitu mohli uplatnit na stanovisti, kde spolec¢né
navrhovali ekologickou farmu a zru¢nost pii tkolu, ktery obnaSel zasadit si vlastni pSenici,
0 kterou se pak cela skupinka musela starat. Ovéfili si své znalosti na stanovistich, kde fesili
ekologické hadanky, urcovali, z ¢eho se vyrabi riizné potraviny a od jakého hospodaiského
zvitete pochazi pouzité suroviny. Mezi dal§imi ukoly bylo napf. poznavani ro¢nich obdobi,
rozhodovani, co znecistuje a naopak neznecistuje vodu a ovzdusi ¢i vybirani, co rostlina

potiebuje k Zivotu a co ji Skodi. Jedno stanovisté bylo také vénovano zdravé strave.

HODNOCENI PROJEKTU

Projekt byl po jeho realizaci hodnocen hned z nékolika riznych pozic. Prvni hodnotici
skupinou byli sami organizatofi, tedy zaci 8. roéniku. Hodnoceni probihalo ustné na hodiné
ptirodopisu. Projekt byl hodnocen jako pfinosny a zdbavny, nejen pro zaky prvniho stupné, ale
1 pro samotné organizatory, kteti se formou piedavani znalosti mlad$im spoluzakim dozvédéli
mnoho novych informaci. Sou€asné€ si vyzkouseli alespon kratkodobé pozici ucitele a nasledné
uznali, e to neni tak jednoduché, jak to vypada z druhé strany katedry. Zaci také hodnotili

jednotliva stanovi$té a jejich feSeni a navrhovali Upravy na pfisti ro¢nik.

Dalsi hodnotici skupinou byli Zaci prvniho stupné. Jejich hodnoceni probihalo s tfidnimi
ucitelkami a bylo velmi pozitivni. Byla navrZzena modifikace na pfisti ro¢nik, a to zvétSit
vzdalenost mezi jednotlivymi stanovisti, aby méli zaci pii feseni ukold také néjakou fyzickou

aktivitu.

Posledni hodnotici skupinou bylo vedeni $koly. Velmi kladn¢ hodnotilo uroven piipravy
jednolitych stanoviSt a kooperaci mezi Z4ky pfipravujicimi projekt. Méné€ kladné byla
hodnocena spoluprace mezi zaky prvniho stupné ve skupinkach, kde néktefi zaci neprojevili
prilis aktivity a jini naopak projevili ptili§ mnoho. Celkové hodnoceni projektu vedenim Skoly

bylo pozitivni a bylo rozhodnuto, Ze se projekt bude pfisti rok opakovat.
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ZAVER

Projekt s nazvem Ekologicky den byl realizovan na ZS Plasy 22. dubna 2015 v ramci oslav
dne Zemé¢. Byl pojat formou stanovist' s riznymi ekologicky zaméfenymi ukoly, které
vymysleli a pfipravili z4ci 8. tfidy a nasledné fesili skupinky zaki z prvniho stupné. Hodnoceni
projektu zaky, jak 8. ro¢niku, tak i1 prvniho stupné, bylo velmi kladné. Pozitivni reakci na celou
akci melo i vedeni Skoly, které se proto rozhodlo, ze obdobné projektové dny bude potadat

kazdy rok a zavede tak na nasi zakladni Skole novou tradici.
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BARVY V RiSI ROSTLIN
THE COLORS IN THE KINGDOM OF PLANTS

HEJSKOVA Veronika, RYCHLOVSKA Kristyna

Abstract

The project “The colors in the kingdom of plants ” is focused on popularisation of the topic
of plants and colors. The target group are students of 8th and 9th grade of elementary school.
The project is divided into 5 parts in total duration of 12-16 hours. It is focused on inquiry-
based learning activities, creative activities, learning student to student and handling all kinds
of information sources. Using showy experiments, the students study the field of plant dyes. The
project is designed to develop not only pure knowledge, but also practical skills, soft skills and
nature literacy. The project does not distinguish individual natural sciences, such as biology,
chemistry etc, it is approached interdisciplinary in order to make the students search for
connections. The intention of this project is to motivate students to further discoveries and to
help them create positive attitude to science.

Key words

Vegetal dyes, textile dyeing, project-based education, inquiry-based learning activities.

UVOD

Podle zjisténi Svecové a kol. (2003) vétsina u¢iteld projekty podporuje a jiz vyhotovené je
ochotna realizovat, nestavi se vSak pozitivné k vymysleni novych vlastnich projektl. Jednim
Znasich cili bylo proto vytvofit projekt, kde budou mit uditelé dostatecnou volnost
improvizovat a uzpisobovat projekt danym podminkam a svym zakam, zaroven vsak budou
mit vyhotovenou dostate¢nou teoretickou oporu a podklady pro préci tak, aby nemuseli dalsi
véci dohledavat a vymyslet. Z toho divodu bylo rozhodnuto vydat v budoucnu text sice
obsahlejsi, zato komplexni. Soucasti této publikace budou i hotové materialy, a to karticky
S ndpisy a obrazek buiikky ke hie Rostlinnad buiika, pracovni listy pro zaky a pro ucitele
s autorskym feSenim, doporucené zdroje k ¢astem Barveni textilii a Praci na zvolené téma i

navrhovana pojmova mapa.

FAZE PROJEKTU

Jednotlivé faze jsou pro pfehlednost uvedeny v Tab. 1.
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Tab. 1 Faze projektu a jejich ¢asova naroc¢nost

NAZEV FAZE PROJEKTU CASOVA NAROCNOST
zahajeni projektu 15 min
1. hra Rostlinna bunka 1 hod
2. Od zahradnika k chemikovi 3 hod
3. Barveni textilii rostlinami 3 hod
4. Prace na zvolené téma 4-8 hod
5. Hodnoceni 1 hod
ZAHAJENI

V Gvodu jsou Zaci motivovani pomoci tajemstvi. UcCitel zahdji projekt naptiklad slovy:
,Dnes si zkusime vytvofit z raj¢at duhu, objevime rostlinného chameleona, zahrajeme si na

sttedoveké barvite, zjistime, ze jeden roztok muize byt zaroven Cerveny a zeleny...

1. FAZE — Hra Rostlinna butika

Jako dal$i motivacni prvek slouzi hra, ktera zakiim umozni zdbavnou a mén¢ tradi¢ni
formou zopakovat si dosavadni znalosti o bunce, jednotlivych organelach a jejich funkcich,
zéaroven jim také umozni poodkryt tajemstvi, kde se v bunice skryvaji rostlinna barviva, s nimiz
budou pracovat v dalsich fazich projektu.

Zaci ve skupinkich obdrzi obrazek rostlinné buiiky a obalku s nazvy organel, z nichz
nékteré rostlinné bunice nalezi, jiné ne. Poté, co vSechny skupinky spravné pfifadi ndzvy
k organelam, mohou Zaci nazvy nalepit. Nasledné ucitel zakiim rozda druhou obalku, v niz jsou
na karti¢kach uvedeny funkce a charakteristiky danych organel (op&t nékteré nehodici se). Zaci
diskutuji nad jednotlivymi kartickami a pfifazuji je k odpovidajicim organelam. K této ¢innosti
je zadouci zaktum povolit pouzivat ICT, aby sami museli vyhledavat informace z relevantnich
zdrojli a vybirat ty, které se jim pro ukol hodi. Kromé rychlosti je také kladen diiraz na spravnost
vypracovani. Vyhrava skupinka, kterd odevzda zcela spravné feseni jako prvni.

Dle kurikula konkrétni $koly je mozné obsah napisi na Kartickach upravit — pouzit jen

v

nekteré €i jejich rozsah rozsitit, pi. dle Dostala (2003), Rosypala (2003).
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2. FAZE — Od zahradnika k chemikovi

V této fazi projektu se zéaci rozdéli do nékolika skupin podle poétu vybranych pokust.
Kazda skupina si vylosuje ulohu, vniz provedenim chemického experimentu s bézné
dostupnym rostlinnym materialem potvrdi nebo vyvrati prekoncept ¢i hypotézu o daném
tématu. Roli priivodce tlohou plni pracovni list, podle kterého zaci postupuji v pokusu
a odpovidaji na zadané otazky. Ve chvili, kdy maji vSechny skupinky provedené experimenty
a vyfeSené¢ dil¢i utkoly, demonstruji svoji tlohu ostatnim zdkim — zeptaji se stejné jako
Vv pracovnim listu védeckou otazkou na hypotézu (,,Co se stane, kdyz je do rajcatové stavy
prilito Savo?* — ,,Roztok vybuchne®), pfedvedou experiment, potvrdi nebo vyvrati hypotézu
ostatnich zaku (,,Hypotéza, ze roztok vybuchne, byla nepravdiva.®), vysvétli princip a podle

navodnych otdzek piipadné objasni praktické dopady.

Jednotlivé tlohy jsou rozdéleny na 2 ¢asti: Zakovsky pracovni list, podle kterého postupu;ji
74ci, a autorské feSeni kazdé¢ ulohy v¢. teoretického vysvétleni jako podkladu pro ucitele v tzv.

ucitelskem listu.

3. FAZE — Barveni textilii rostlinami

Barveni textilii byva oblibenou ¢innosti na riznych tdborech a zdjmovych krouzcich.
VétSinou se barvi barvivy syntetickymi, v tomto projektu je stéZejni barveni piimo rostlinnym
materidlem. K barveni lze vyuZit celou fadu rostlin, 1 z mistnich zdroji lze dosahnout
piekvapiveé palety barev. Tuto paletu lze jesté rozsifit pomoci moftidel, riznou délkou barveni
nebo upravou pH (pomoci octa €i citronové §tavy). Rostlinny materidl je mozné ziskat s Zaky
rostlin a znalost mista, kde se projekt kona. Vyhodou vsak je praktické priblizeni zéka ptirodé
(je moZné spojit s exkurzi). Je mozné pouzit také rostliny susené — nasbirané (nesmi zplesnivét)

nebo koupené. Rada barvitskych rostlin je zaroveii 1é¢ivych, proto je lze zakoupit v 1ékarné.

Postupy zpracovani jednotlivych rostlin se mohou liSit podle ocekdvaného barevného
vysledku 1 zdroje, ve kterém je postup uveden, zékladni motiv je vSak v zisad¢ stejny
(pt. Bidlova, 2005). Rostlinny material se ocisti, ponoifi do barvifské 1dzné (muze, nemusi
obsahovat moftidla) a pfivede se na urcity ¢as k varu. Po vychladnuti se do barvirské ldzn¢

ponofi textilie. Po obarveni se textilie vyjmou, oplachnou a ususi.
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Ucitel (nebo i1 zaci) maji moznost sami usoudit, které rostliny jsou jim dostupné ¢i jakych
barevnych vysledki chtéji docilit. Podle poctu druhti rostlin, zvolenych postupti a vybavenosti

ucebny se vytvoii stanovisté s jednotlivymi barvifskymi roztoky.

Vystupy této aktivity mohou byt rozli¢né, zéaci si je mohou sami vymyslet nebo zvolit
Z doporucenych variant. Vhodné a efektni je vytvofit spole¢ny vzornikovnik podle raznych
kritérii:
e  Zaci barvi riznymi rostlinami a postupy stejnou latku, poté je mozné porovnat, jak se
li$1 barevné odstiny vysledki.
e  ZAci barvi stejnou rostlinou a stejnym postupem rtizné latky, pak mohou porovnat, jak
se piirodni barviva vazi na rizné latky.
e ZAaci vyhledaji co nejvice postupti barveni z jedné rostliny a pokusi se ziskat co

nejpestiejsi paletu.

Varianta: Zaci si nejprve na velky papir rozvrhnou spole¢nou kolaz, napf. na téma
rozkvetla louka, poté jednotlivé Casti latek barvi ve vhodnych roztocich a spolecné sestavi
pestrobarevnou kol4az.

Zaci, ktefi pravé nebarvi (na stanovisti je fronta, jiz maji obarveno), mohou zpracovavat
kromé& vzorkovniku dalsi libovolné€ pojaty minivystup o dané barviiské rostliné — zamé&fit se
mohou napf. na jeji vyuziti, obsahové latky, zndma barviva a rizné zajimavosti, které pak na

konci ostatnim kratce predstavi.

Na konci ucitelé spole¢né s zaky zhodnoti, co bylo ovéieno spole¢nym vzorkovnikem, zda
oCekavana barva souhlasila se ziskanou barvou, pro¢ se nékteré vysledky nezdatily podle

oc¢ekavani atd.

4. FAZE — Prace na zvolené téma

V této Casti projektu si zaci vytvoii uceleny pohled na barevné substance (tzn. barviva
a pigmenty) a jejich ptivod, vyznam a vyuziti. Uvodni motivaci pro zaky bude spole¢na tvorba
pojmové mapy na téma Barviva. Je vhodné pojmovou mapu koncipovat tak, aby jednotlivé

kone¢né vétvé pojmoveé mapy mohly byt zdrojem ndméth pro samostatnou praci zaki.
Vyber tematu
Po dokonceni pojmové mapy si zaci zvoli téma tykajici se barviv, které budou dale

zpracovavat, a rozdé€li se do skupin podle vybraného tématu. Doporucend témata s naméty na

zdroje a navodné otazky (tikoly) jsou uvedeny v kapitole Podklady k realizaci — jedna se pouze
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o doporucena témata, u nichz mize ucitel zakiim poskytnout zdroje, je vSak spravné, pokud si

zaci vyberou téma vymykajici se doporu¢enym (piedpokladanym).
Prezentace vystupii

Jak Zaci uchopi prezentaci jejich zpracovavaného tématu, zavisi Cisté na jejich kreativite.
Vystupem tohoto ukolu mlZze byt poster, prezentace za vyuziti PC a dataprojektoru, ¢i
netradi¢néjsi formy vystupli — napt. kratkd sehrana scénka, kvizy, kiizovky, pexesa atd. na dané

téma pro ostatni zaky. VSechny skupiny piedstavi ostatnim své vytvory.

5. FAZE — Hodnoceni

Hodnoceni je nezbytnou soucasti projektu. V projektu je navrhovano troji hodnoceni —a to
hodnoceni zaki zaky, hodnoceni zakt ucitelem a hodnoceni projektu zaky smérem k ucitelim

(autortim).

Hodnoceni zakt Zaky je realizovano pii projektu po dokonceni vSech piedchozich fazi.
Zaci na malé papirky ostatnim skupindm napisi zndmku za kazdou z jejich praci jako sumativni
hodnoceni a anonymni vzkazy jako hodnoceni formativni (,,libilo se mi, zaujalo mé, ptisté bych

zlepsil...*). Tyto papirky vhodi do krabicky dané skupiny, ktera si je po skonceni piecte.
Hodnoceni Zak ucitelem prob&hne jako formativni slovni hodnoceni.

Hodnoceni Zak smérem k ucitelim (autortim) mulZe byt realizovano pomoci dotazniku,

ktery bude pfiloZzen v planované publikaci, nebo jako anonymni vzkazy uciteli.
ZAVER

Jak se ukazalo jiz v 70. letech diky vyzkumiim J. W. McKinnona a J. W. Rennera a J. D.
Herrona, ani fada studentll vysokych Skol neni schopna stupné formalniho mysleni podle
Piageta (viz napt. Herron, 1975). Je také patrné, ze ze samotnych pokust a pouziti efektni
techniky bez aktivniho zapojeni Zaka, nevyplyva automaticky také zvySena efektivita
vzdélavani (Janik & Stuchlikova, 2010). Z téchto diivoda byly jednotlivé ¢innosti v projektu
koncipovany tak, aby zaky vedly ve stupni mezi fizenym baddnim a studentem fizenym
badanim (Bonnstetter, 1998), ev. mezi strukturovanym a nasmérovanym badanim (Banchi &

Bell, 2010) — a jako stupinek nad klasickou vyukou jim tak umoznil v budoucnu se dopracovat

k otevienému badani.
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Podékovani

Vznik ptispévku byl podpoten projektem SciVis — Improvement of interactive methods to
understand the natural sciences and technological improvement a projektem PRVOUK

(Program rozvoje védnich oblasti na Univerzité Karlové).
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